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Dear Colleagues: 

Welcome to Philadelphia and to the conference headquarters for NEDSI 2019! 

I am delighted to welcome conference participants from the northeast, other parts 

of the United States, as well as from countries in Europe and Asia, to share 

knowledge, reconnect with colleagues, and make new connections. Our conference 

theme is, “Leveraging Innovation to Make Sustainable Business Decisions." We 

encourage participants to consider aspects of the theme in their discussions. 

The main program features papers and panels across 14 different decision sciences 

tracks covering theoretical and applied business research, innovative practices in 

education, and cutting edge developments in industry. Each paper submission 

underwent a blind review process, with ratings and feedback provided to authors. 

Papers that were nominated by at least two reviewers for one of our “Best Paper” 

awards moved forward to a second round of reviews, which then decided the award 

winners in several categories. Congratulations to all the winners! During the 

conference, the best Undergraduate Poster presentations will be determined and 

award winners will be announced at the Gala Dinner Saturday evening. 

Please join us for receptions and other social events on Thursday, Friday and 

Saturday. These are designed to allow you to mingle with your peers, unwind, have 

some fun and to network. Complimentary breakfasts and morning and afternoon 

coffee breaks are provided each day of the conference. 

I hope you enjoy the conference and everything that Philadelphia has to offer. We 

look forward to seeing you at future NEDSI conferences! 

Eric W. Stein 
Program Chair, NEDSI 2019 

Associate Professor of Management Science and Info Systems 
Penn State



 
 
 
 

About DSI 

The Decision Sciences Institute (DSI) is a professional organization of academicians and 

practitioners interested in the application of quantitative and behavioral methods to the 

problems of society. 

Through national, international, and regional conferences, competitions, and publications, 

the Institute provides an international forum for presenting and sharing research in the 

study of decision processes across disciplines. The Institute also plays a vital role in the 

academic community by offering professional development activities and job placement 

services. 

Five regional subdivisions in the United States, as well as regions representing Europe, 

Mexico, Asia-Pacific and the Indian subcontinent, operate independently within the 

Institute. Each region has its own elected officers and representative on the board of 

directors and holds annual meetings. 

The Institute, an independent non-profit educational organization, is located in Houston, 

Texas, where it receives extensive support from the C.T. Bauer College of Business at the 

University of Houston. 

About NEDSI 

NEDSI is one of five U.S. regions that comprise our professional society, the Decision 

Sciences Institute (DSI). Our region encompasses the Northeastern United States. NEDSI 

holds an annual regional meeting each spring that features presentations of original 

research papers, Ph.D. and new faculty development seminars, cutting edge research 

innovation in the fields of Accounting, Business Education, Finance, HRM, Management, 

Marketing, MIS/DSS/Expert Systems and IT, Organizational Behavior, Operations 

Management, Strategic Management, Supply Chain Management, among others. Awards 

for "Best Paper" in several categories are given each year. 
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ACCOUNTING FINANCE,
ECONOMICS - ABSTRACTS



Bond Price Reaction to a Change in Credit Ratings:  

Does Ownership Structure Matter? 

 

Key Words:   Corporate Finance, Fixed Income      

 

Both financial academics and financial practitioners have explored the issue of how bond prices 

react to credit rating agency (CRA) ratings changes. While one would expect a positive and 

negative price reaction to an upgrade and downgrade, respectively, the evidence has been choppy 

and mixed.  Results were  dependent on whether the bond issue was downgraded or upgraded, the 

degree of the ratings change, whether or not the CRA issued a change in “outlook” prior to the 

ratings change, etc.  The research issue to be addressed here relates to how the ownership structure 

of the bond issue in question impacts a price reaction following a credit rating change.  Ownership 

structure can matter for a variety of reasons.  Apriori, one would not expect a large price impact 

on bonds with a high degree of hedge fund ownership as hedge fund investors are sophisticated 

and active stakeholders, i.e., the ratings change can be thought of as a “lagging indicator”.  On the 

other hand, a downgrade to “junk” on a bond with a high degree of insurance company ownership 

may facilitate selling activity (price declines) as insurance companies have regulatory restrictions 

on the amount of speculative grade bonds they can hold. This research will also address the price 

reaction of bonds with a high degree of individual ownership.     
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CHINA BELT AND ROAD INITIATIVE 

 

ABSTRACT 

 

The main purpose of this research is to investigate the causal relationships among the 

Small-Cap stock market behaviors of China and the other ten countries in Europe before 

and after the Belt and Road Initiative. The Granger causality test is used in this study by 

use of a leveraged bootstrap test developed by Hacker and Hatemi-J to examine the 

causalities. The data results show that two causalities are found before the Belt and Road 

Initiative and the number of the casualties increase to eight after the Belt and Road 

Initiative. It suggested that the China Small-Cap market improved its influence on the 

movement of the Small-Cap markets in European countries. This finding provides another 

prospect for the investor to take into consideration of the Belt and Road Initiative while 

building an investment portfolio. 
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CYBERCRIME ACTIVITY FINANCIAL DISCLOSURES: A PICTURE OF 
TRANSPARENCY ENHANCEMENT DURING THE PAST DECADE 

 

Abstract 

 
Swift adaptation of digital technology for financial transactions has led to a new avenue for 

exploitation by “white-collar” villains: cybercrime.  High-tech crooks are the latest menace to 

security in the corporate arena.  The rapid increase in computer interconnectivity has 

revolutionized the way organizations communicate and conduct business.  It also has enabled a 

dramatic rise in criminal activity that manipulates digital functionality to garner illicit gains. 

 
This research reports on a longitudinal study designed to examine how publicly owned 

companies have responded to recent calls for disclosure about financial impacts of cybercrime.  

It documents enhanced disclosures in financial statements during the past decade. 

 
In 2007, the U.S. Government Accountability Office (GAO) conducted a major study of 

cybercrime.  The GAO stated that cyber threats posed a significant danger of negative economic 

impacts that ranged into the billions of dollars annually.  Recognizing that affected entities face a 

plethora of challenges in addressing cybercrime, the GAO’s conclusion was that the precise cost 

of cybercrime is unknown because it is so rarely disclosed/reported by those impacted. 

 
Early in 2011, the U.S. Senate Committee on Commerce, Science, and Transportation asked the 

U.S. Securities and Exchange Commission (SEC) to consider issuing guidance to registrants 

regarding their responsibility to disclose data on information security risks, including material 

computer network breaches and other malicious cybercrime attacks. 

 
The SEC’s Division of Corporate Finance, moving with unusual dispatch on this request, issued 

cybersecurity disclosure guidance on October 13, 2011.  One of the most significant financial 

elements connected with the threat of cybercrime is the risk that these incidents have on 

company operations and the firm's financial outcomes.  According to the SEC, successful 

cybercrime attacks create substantial economic costs and a number of other negative 

consequences.  These untoward results include outlays for remediation, increased cybersecurity 

protection expenditures, lost revenues, litigation threats, and reputational damages. 
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This study examines whether firms in the U.S. retail merchandising industry—the target of high-

profile cyber-attacks—disclose their assessment of cybercrime risks to stakeholders in annual 

reports filed with the SEC.  Data for years 2010 through 2017 were gathered from 10-K filings 

for all publically traded domestic companies with 2010 sales that exceeded $1 billion.  Currently, 

this is a nearly $7 trillion sector of the U.S. economy.  The study group includes firms that 

accounted for more than half of all the revenues generated in the retail sales market. 

 
The firms studied all have a fiscal year end dates subsequent to October 13th and would have 

known about the SEC guidance for cybersecurity risk disclosure starting with financial reporting 

for year 2011.  The year prior to the SEC action (i.e., 2010) is included as part of the analysis so 

that an assessment can be made regarding the impact of the SEC guidance announcement. 

 
This research makes a contribution to our understanding of how firms react to non-mandated 

disclosure guidance that is promulgated by the SEC.  Since financial markets are well known to 

impound decision-relevant disclosures in an efficient manner, cybercrime risk assessments 

provided by management in publicly available venues like Form 10-K should assist investors in 

making economically rational trading decisions.  The outcomes of this study help us understand 

the impact that SEC reporting guidance has on the voluntary disclosure posture of registrants. 

 

 

Keywords: cybercrime, cyber security, financial disclosure, reporting transparency 
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Innovating Education by Teaching the Financial Crisis Process to College Level Students 

 
ABSTRACT 

 

Ten years after the 2008 US financial crisis, many  people in the United States still deny that  
economic and financial collapse was imminent.  

Because of this, in the United States, it is necessary to provide College-level students with an 
awareness that financial crisis is an economic and financial event that must be considered a part of  
daily life. Students must examine financial crisis with an interdisciplinary focus which includes 
economics, finance, and accounting. In some other nations, students are educated to  view financial 
issues, including the possibility of crisis,  as a part of everyday life. For example, in Spain, the 
University of Cantabria has substantial experience in running a program which integrates  
accounting and economics with knowledge of the nation’s  financial system.  

In the United States, the denial of the financial crisis reflects an ignorance of the nation’s economic 
and financial reality. The absence of new scholars who examine economic, financial, and 
accounting phenomena from an interdisciplinary perspective has increased the need to educate 
new generations that can help transform the United States from a debtor nation to a lender nation 
with a stronger currency. 

Therefore, it is vital to innovate an undergraduate major  regarding the nation’s financial system, 
including the concepts of systemic risk and the process of financial crisis. In this manner, the nation 
can educate individuals who can help organizations maintain their sustainability, despite the 
tremendous impact of potential financial crisis. Financial crisis offers  an opportunity to innovate 
in education and find new ways to support organizational resilience to financial turbulence.  
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Insights into Firms with Disclosure of Material Weaknesses in Internal 

Control 
Lydia N. Didia  and  Susan F. Havranek 

In response to accounting frauds and scandals in the early 2000s, the U.S. Congress, in 
July of 2002, passed the Sarbanes Oxley (SOX) Act.  SOX applies mainly to publicly traded 
companies and their auditors. Congress passed SOX, along with other measures, to increase 
transparency and restore investors’ confidence in the financial markets. As we pass fifteen years 
of SOX, in action, and there are rumblings of loosening the rules, it seems prudent to examine 
whether there have been changes to internal control weaknesses being reported now as opposed 
to during the early years of SOX. 

SOX changed assessment and reporting requirements for accountants and management. 
For instance, section 404 of SOX requires that the management of public companies include 
their assessment of the internal control over financial reporting in the annual report. This same 
section also requires the auditors’ attestation on the effectiveness of the company’s internal 
controls over financial reporting.  

There have been multiple studies on internal control disclosure.  Several authors have 
examined   the effect of internal control weaknesses on audit risk and audit fees (e.g., Albring, 
Elder, & Xu, 2018; Ettredge, Li, & Sun, 2006). While others focused on identifying  the 
determinants of internal control weakness (Ashbaugh-Skaife et al. 2009; Ashbaugh-Skaife et al. 
2007; Doyle et al. 2007; Ge and McVay 2005; Hermanson and Ye 2009)    

Ge and McVay (2005) examined the characteristics of companies that reported internal 
control deficiencies from August 2002 through November 2004. Their study shows that 
computer industry had the highest number of internal control deficiencies followed by  the 
service industry, then the bank and insurance  industry in the third highest and Drugs  and 
Medical Equipment with fourth highest.  The current study uses data from Audit Analytics to 
examine the characteristics of companies with internal control deficiencies reported by 
Management during the period of 2012 – 2018.  Following Ge and McVay (2005) and Frankel et 
al.( 2002)  industry classification scheme, we classify material weaknesses by industry.  Some 
firms reported multiple internal control deficiencies in a single period resulting in 24,207 
deficiencies and 6,959 firms.  Descriptive statistics show that the following five industries lead in 
internal control weaknesses:  Service Industries (17.37%), Computer (11.11%), Drugs (9.89%), 
Retail (9.13%), and Mining and Construction (8.30%). Comparing the results to Ge and McVay 
(2005) study  show that the Banks and Insurance  industry have moved out of the top five. The 
Mining and Construction industry is now amongst the first five in material weaknesses, and 
increase from 2.9% in the Ge & McVay study to 8.3%.  The percentage of Service Industry 
companies with internal control weaknesses increased from 11.4 % to 17.37% while the 
percentage of Computer companies dropped from 21.4% to 11.11%.  Both Drugs and Retail 
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industries percentages remained within 2.5%.  We further analyzed the cause of the Mining and 
Construction industry internal control deficiencies.    

Further, following Ge and McVay (2005)  methodology, we categorized the disclosed  
internal control deficiencies  into nine major deficiency types: Account-Specific, Training, 
Period-End Reporting/Accounting Policies, Revenue Recognition, Segregation of Duties, 
Account Reconciliation, Subsidiary-Specific, Senior Management, and Technology Issues. This 
study also provides a detailed breakdown of the Account-specific issues. The results show that 
training and segregation of duties are still amongst the top in the internal control problem. 
Technology problem is another deficiency that have increased over the years. The implications 
of this research for  firms and auditors are discussed in the paper.   

References 
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Title of the Paper: Sequential Auctions with Allocation Using Lottery Mechanism 

Farooq Sheikh 

 
In this research we propose a transaction model based on the sequential auction of multiple units 
of identical object to be sold in a sequence of two auctions using the Vickrey-Clark-Grove 
mechanism; the objects are assigned to winners in the earlier sequence using a lottery process. 
We show that using this novel device, the auctioneer can increase its expected profits in 
comparison to the conventional sequential auction using the typical Vickrey-Clark-Grove 
mechanism. We identify the conditions when this result will hold. A key result of this paper is to 
show that, contrary to existing results on temporal prices of sequential auctions, the prices in the 
proposed auction are increasing in time, a phenomenon commonly observed in case of products 
sold via the revenue management process. Thus the proposed auction model can be construed as 
one that offers a potential explanation of the microeconomics of the revenue management 
process and identifies conditions for its usefulness. 
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Sustainability Efforts, Index Recognition and Stock Performance 

Abstract 

We examine the performance of firms identified as those that conduct their operations in a 

sustainability consistent manner relative to those that are less inclined to do so. Specifically, we 

examine the return performance of firms appearing in or disappearing from the Dow Jones 

Sustainability North America Index for each year from 2005 through 2016.  Our sample consists 

of 1428 firm-year observations that appeared in the index over this time period. We find consistent 

evidence that sustainability portfolio excess returns are positive and significant for 12 months to 

24 months after firms are first added to the sustainability index. This finding is robust to portfolio 

formations that are equally weighted or value weighted. The finding is economically significant as 

the annualized abnormal return ranges from 4.33% to 6.58% over periods ranging from 12 to 24 

months after entering the sustainability portfolio.  Indeed, the evidence shows that an integrated 

selection procedure that augments financial considerations with high ESG standards produces 

superior investment returns. Moreover, firms that have continuous membership in the Dow Jones 

Sustainability index also exhibit positive excess returns 12 to 24 months after first entering the 

sustainability index. Regardless of using a value weighted or equally weighted portfolio 

construction approach the abnormal returns are statistically and economically significant ranging 

from annualized returns of between 4.57% and 6.04% over the 12 to 24-month period after entering 

the sustainability portfolio. This indicates that a persistent dedication to meeting challenging ESG 

criteria over a longer period of time does not hinder performance. 

The methodology used entails finding the calendar-time abnormal returns for our 

sustainability portfolios. We first subtract the return of the control portfolio from the return of our 

sustainability firms to estimate the characteristics-adjusted excess returns for individual 

sustainability firms. The average excess return for the sustainability portfolio is then computed for 

month t. Following this step, the time-series average of this characteristic-adjusted monthly excess 

return is calculated for the sustainability portfolio over a J-month holding period. This method is 

designed to control for stylized factors in assessing stock performance. 

In addition to relatively stronger performance for the sustainability portfolio, we also 

observe several notable characteristics for sustainability firms compared with the control firms. 
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First, our sustainability firms are larger than the control firms. However, the book-to-market ratio 

shows no significant difference between our sustainability firms and control firms. Second, we see 

no significant difference in return on assets while we find that sustainability firms show a higher 

return on equity than control firms. Sustainability firms show a higher level of operating cash flow 

and a lower level of cash balance compared to control firms.  Interestingly, we find that 

sustainability firms use significantly higher financial leverage than control firms, as shown in debt 

over total asset ratios.  

In addition, we present the average of characteristics for the Dow Jones Sustainability 

North America Index firms across industries. The Fama and French 12-industry classification 

approach is followed. Several interesting observations for sustainability-centric stocks compared 

with their industry peer are made.  First, our sustainability firms are larger than their industry peer 

averages while their book-to-market ratio is lower than their peer ratio.  This implies the superior 

performance for sustainability-centric stocks are not driven by a small-firm effect or a high book-

to-market effect. Second, sustainability firms generate more profits than the industry average for 

both profitability measures, return on assets and return on equity compared to the industry. Third, 

sustainability firms exhibit a higher level of cash flow and higher financial leverage than the 

industry average while they maintain a lower level of cash balances. 
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THE U.S. REAL ESTATE RECOVERY FROM THE  
FINANCIAL CRISIS AND ECONOMIC RECESSION: A 

DECADE LATER 
  

Audrey Foster 
 Hartford Steam Boiler, USA. 

&  
Chiaku Chukwuogor 

 Eastern Connecticut State University, USA 
  
ABSTRACT 
 
 The paper reviewed the recovery of the US Real Estate Market in general and with focus on the 

following states: California, Florida, Connecticut, and New York to determine the status of the US 

Housing market a decade after the financial crisis. We examined among other things, home value 

index, median list, sale price and number of new homes sold in United States. We also examined 

economic factors including unemployment rates, income growth rates, and interest rates will also 

be studied to determine the correlation between these variables and the real estate market recovery. 

There is evidence that the overall U.S. housing market has recovered but the recovery has not been 

at a uniform rate and some communities still lack recovery. The national home value index has 

increased by about 30 percent since 2009, while the median price listing has increased by 25 

percent. The states that recorded the highest home price gain between 2012 and 2017 are Nevada 

66 percent, Washington 57 percent, California 57 percent, Oregon 54 percent, Colorado 51 

percent, Michigan 48 percent, Utah 47 percent, Florida 46 percent, Florida 46 percent, Idaho 46 

percent and Georgia 41 percent. Some states lagged with very low home prices appreciation rates, 

such Alaska, Oklahoma, Vermont, and Connecticut with 12 percent, 12 percent, 11 percent and 5 

percent respectively.  
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A closer examination of the data relating to the selected states revealed the following: 

The housing market in California was greatly affected by the financial crisis. Between 2002 and 

2007, the median sales price for Los Angeles homes skyrocketed from $261,000 to $610,000, 

representing a 134 percent growth rate. The median sales price steadily declined throughout the 

recession, reaching a low of $320,000 in 2009. However, the market experienced a rapid recovery 

and surpassed pre-crisis levels in 2015. As of August 2017, the median sales price in Los Angeles 

stood at a strong $779,000. Another housing market indicator is the number of homes sold over a 

period. Throughout 2007 and 2008, during the peak of the financial crisis, the number of monthly 

sales in Los Angeles steadily declined from 2,710 to 1,278. Sales lingered around this low level 

until 2009, when they began increasing and eventually reached 2,406. Since 2009, monthly sales 

in Los Angeles have been fluctuating but have remained between 1,800 and 2,800. Sales in August 

2017 were at the upper end of this spectrum at 2,697.  

The housing market in Miami, Florida, was also heavily impacted by the financial crisis.1 Between 

2002 and 2007, the median sales price for Miami homes jumped from $132,000 to $300,000, 

achieving a 127 percent growth rate. The median sales price then declined sharply between 2007 

and 2011, dropping to a low of $129,000. This was the lowest median sales figure in Miami since 

2002. While the market has been steadily strengthening since that historic low, the median sales 

price has yet to surpass levels reached during the height of the housing bubble. As of August 2017, 

the median sales price in Miami was $285,000. Although the median sales price of homes in Miami 

would suggest that the area has almost fully recovered from the financial crisis, the monthly sales 

figures in Miami remain at record-low levels. During the height of the housing boom, 8,670 Miami 
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homes were sold in a single month. During the recession, this monthly sales figure fell to 1,877. 

Since 2009, sales have been slightly increasing but, as of August 2017, only stand at 3,004. 

The housing market in Hartford, Connecticut, took a large hit during the financial crisis and has 

been experiencing a slow recovery. From 2002 to 2007, the median sales price for Hartford homes 

rose from $94,500 to $169,000, representing a 44 percent growth rate. This was a modest 

advancement compared to the high levels of growth attained by Los Angeles and Miami over the 

same period. It is obvious Hartford market experienced an extreme and prolonged recession. The 

median sales price gradually declined between 2007 and 2015, when a historic low of $87,500 was 

recognized. Housing prices have been increasing slightly since 2015 but have yet to reach levels 

even remotely resembling those attained during pre-crises years. As of August 2017, the median 

sales price in Hartford stood at a low $120,000. Just as the median sales figures indicate that the 

Hartford housing market is a long way from achieving a full recovery, the sales numbers in the 

area remain at low levels. Between 2002 and 2006, the number of monthly sales rose from 99 to 

195. Sales then took a downward turn, reaching a record-low of 31 in December 2011. Monthly 

sales have since been improving slightly but, as of August 2017, have only climbed to 81. 

The housing market in New York experienced a slight hiccup in advancement during the financial 

crisis, but for the most part, has maintained a strong upward trend over the past fifteen years. 

Between 2002 and 2008, the median sales price for New York City homes rose from $401,000 to 

$1,150,000, achieving a 187 percent growth rate. The New York City housing market then 

experienced a period of minor decline until 2012, when the median sales price fell to $897,530. 

The market has since been on the rise, and as of August 2017, the median sales price for New York 

City stood at a record high of $1,412,500. Meanwhile, monthly sales in New York City have been 

extremely volatile over the past fifteen years. Between 2002 and 2008, monthly sales generally 
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followed an upward trend, climbing from a low of 3 to a high of 2,294. However, sales prices 

fluctuated greatly during this period, and frequent declines in sales were recognized. Between 2008 

and 2009, the New York City housing market took a large hit as the monthly sales figure dropped 

to 680. Sales have since moderately increased, but as of August 2017, only stand at 874. 

We also examined some of the actions taken by government and economic developments that 

may have ignited this recovery where applicable and tried to identify the causation for the lag in 

total recovery of the real estate sector in some states. 

It is clear from the real estate and economic data that certain areas of the country are recovering 

at faster rates than others. For instance, median sales prices have been increasing at higher rates 

in California, Florida, and New York than in Connecticut.  

Current sales figures are much lower relative to the pre-crisis figures in Florida than in other 

areas.  

Foreclosures, though in decline, are still much more prevalent in Florida and New York than in 

California and Connecticut.  

The unemployment rate is down to pre-financial crisis rate and lower.  

Per capita personal income is now higher than the pre-crisis figure.   

Given the economic statistics and the paucity in real estate sales, it is our opinion that the real 

estate market has not fully recovered. 
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Abstract 
 
 

In this study, we develop a way to test 

for the two theories, the Monetary and the 

Traditional, in explaining exchange rate 
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determination. The approach we develop has 

two components to it. The first is a test of 

the appropriate signs. That is, the two 

theories disagree on the signs of the determining 

variables. Thus, depending on the sign of the 

regressors, we can prove the one, or the other. 

The second sub test is one which has to do with the speed of 

adjustment.  Specifically, importance should be depicted 

in  a quicker speed of adjustment. On that issue, if 

real(monetary) variables are faster, then it supports the 

traditional (monetary) view.    
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I. Introduction 
 
 
 

There has been an extensive amount of literature on the 

determination of exchange rates. Three good surveys are by 

Peter Isard in 1978, Hedrick in 1987, and by Magee in 1976. 

The traditional theory of exchange rate determination 

is a theory that has existed since the beginning of this 

century. Many famous financiers have worked to establish 

the traditional approach to the determination of exchange 

rates. Some of them are Sidney Alexander (1852), John M. 

Keynes (1823), Fritz Machlup, James E. Meade (1851) and Joan 

Robinson (1947).  Since the traditional point of view 

relates to a keynesian mode, the name that we may use to 

describe it ·is "the Keynesian Approach". As we have 

analyzed however elsewhere, the term keynesian does not do 

justice to the view which we shall call traditional. 

(Malindretos, 1984). TheTA approach includes the Portfolio 

Balance approach (Branson, 1968) the international Fisher 

effect (Cumby and Obstfeld, 1981), the balance of payments 

view (Einzig, 1970), the forward exchange theory (Keynes, 

1923) and the speculative view (Grubel, 1965). 

 
 

II. The Traditional Approach to ER Determination 
 
 
 

We can divide the TA to ER determination into two 

subtheories. The reason is that there exist two different 

international accounts in the balance of payments and both 
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influence the ER. Those two accounts are the trade balance 

of goods and services and the other is the capital account. 

The fundamental variable which affects the ER in the TA 

is the trade balance of goods and services. But, since part 

of the services account is composed of investment flows, it 

is best to refer to the trade balance (TB) only. The TB 

influences the ER due to the supply of, let us say, dollars 

versus the demand for dollars. The supply of dollars . is 

engendered by a rise in imports and the demand for dollars 

by a rise in exports. The variables which determine the TB 

of a nation are the income level, the money supply and the 

price level of the domestic products versus the foreign 

products. 

The purchasing power of a nation relatively to the 
 

other determines its TB. Purchasing power of the nation is 

determined by its income and its monetary policy. The 

higher the income of a nation is the greater its purchases 

of imports are and the greater the deficit of the TB is or 

the lower the TB surplus is. Economic expansion thus 

worsens the TB of the nation. This induces the ER to 

devalue. The same result is achieved if the money supply of 

the focus nation expands. Residents of the focus nation 

will have a higher income, and so they will buy more imports 

and thus worsen the TB of their nation and cause the ER to 

depreciate. 

Secondly, the price level of the nation relatively to 

the rest of the world affects the competitiveness of the 
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nation. If the nation has a rise in its price level, then 

it becomes less competitive than the rest of the world 

(ROW), and so it exports less while it imports more. This 

will worsen the TB and consequently make the focus currency 

depreciate. If, on the other hand, the price level falls or 

rises less than the rest of the world, the focus nation will 

become more competitive, and it will improve its TB and its 

currency will appreciate. 

The TA states that an important determinant of the ER 

is the capital account or the account of flows of 

international securities. A fundamental variable of security 

flows is the rate of interest. Rising rates of interest 

domestically will tend to attract more funds to the focus 

nation.and induce the domestic currency to appreciate. Falling 

interest rates will induce an a depreciation of the currency. 

 
 
 
 
 

III. The Monetary Approach to ER Determination 
 
 
 

The Monetary Approach (MA) has concentrated on the 

official reserves transactions balance (ORTB) almost 

exclusively. The MA revolves around the supply of and the 

demand for money. An excess supply of money domestically 

will induce an outflow of it to the ROW and have the BOP 

worsen and the currency depreciate.   An excess demand of 
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money, on the other hand, will cause the currency to 

appreciate since it causes an inflow of funds domestically. 

A monetary expansion (tightening) of the focus nation 

will ceteris paribus make the currency depreciate 

(appreciate), since it will create an excess supply of 

(demand for ) money. A rise (fall) in the interest rates 

domestically will cause the ER to depreciate (appreciate) 

because the demand for money will fall (rise). This is in 

exact opposition to the traditional conclusions and the 

mechanism is different in the context of adjustment. 

If the income level of the focus country rises (falls) 
 

the ER will appreciate (depreciate). The reason for this 

happening is that in case that the income level rises 

(falls) the ctemand for money rises (falls), and this causes 

the currency to appreciate 
 

price level is concerned, 

(depreciate). 
 
the mechanism 

As far as the 
 
of adjustment 

 

according to the MA works in the same fashion that the 

 

income level does. 

for money rises 

(depreciates). 

If the price rises (falls), the demand 

(falls) and the currency appreciates 

This is  in  direct contrast to the 

conclusions of the TA. 
 

Finally, the ORTB influences the ER as follows. If the 

ORTB improves (worsens), the currency appreciates 

(depreciates). This occurs because if the ORTB improves 

(worsens) there is an influx (efflux) of funds. 
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IV. Review of the Literature on Comparison of the Two Theories 

of International Finance on Exchange Rate Determination. 

 
 

A. The Traditional theory of ER Determination 
 
 
 

The TA to ER determination has been tested 

thoroughly, (Isard, 1976). A few notable studies of the 

different divisions of the TA are: Cumby and Obstfeld (1981) 

of the international Fisher effect, Grubel (1965) of the 

speculation view. 

 
 

B. The MA to ER Determination 
 

The Monetary approach to exchange rate determination is 

a relatively new theory developed since the early sixties. 

The financiers who are associated with the monetary approach 

are people like Rudiger Dornbusch, Jacob Frenkel, and Harry 

Johnson (1976), Arthur Laffer (1982), and most importantly 

Robert Mundell (1968). However, some argue that the monetary 

approach existed even before the traditional approach did in 

the seventeenth and eighteenth centuries. A few of the 

studies of the MA to ER determination are by Frenkel 

(1976), Bilson (1978), Hedrick (1978), Humphrey and Lawler 

(1978) and Girton and Roper (1977). 

 
 

c. A Comparison of the Traditional and the Monetary 

Theories of ER Determination 
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The two views of international finance seemingly 

describe the same issues. But there are big differences 

between them. These differences are the reason that the two 

views disagree so much on their conclusions and on policy 

recommendations. The two views have a discord on their 

assumptions, their emphasis on real versus monetary 

variables, and their emphasis on international accounts 

(Malindretos, 1991). 

 
 

A. The Discord on the Assumptions of the Two Views of 

International Finance. 

 
 

The MA has four assumptions which are the bedrock upon 

which the rest of the theory is based. Those are, in an 

increasing order of importance, the following: (Malindretos, 

1988) . 

 
 

1.- There exists full employment of inputs. 

2.- Purchasing power parity holds true. 

3.- Money markets are the essential markets to 
 

consider. 
 

4.- General equilibrium of all markets exists. 
 
 
 

The MA survives unscathed even in the absence of the 

first two assumptions. The fundamental assumption of the MA 

are the last two. Those two assumptions are necessary and 

sufficient. 
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B. The Discord on the Emphasis of Real Versus Monetary 

variables by the Two Views of International Finance. 

 
 

The TA has the same philosophical view as the Keynesian 

theory of income domestically. That is, the TA like its 

predecessor, the Keynesian theory of income emphasizes real 

economic variables. The real economic variables that the TA 

analyzes as important determinants of the ER are the income, 

relative price, and governmental spending variables. The TA 

believes that the above variables are the key ones to use in 

order to explain the determination of the currency's value. 

In fact, any monetary variables such as the price level or 

the money supply must go through real variables to influence 

the ER. The price level, for example, must affect the 

international accounts by inducing a real change, ie, an 

enhancement of competitiveness where the focus nation's 

products become cheaper in comparison to the foreign nation's 

products. The money supply induces a change in the 

international accounts, finally, by its influence on the 

income of the nation and consequently on the importation of 

the nation and on the ER finally. 

Thus, in the TA  the transmission mechanism occurs 

mainly through real variables. Monetary variables are 

definitely of secondary importance.  If monetary variables 

alter, they will influence the ER only after they affect 

real variables which, in turn, will affect the international 
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accounts which, in turn, will influence the ER. The 

influence  of monetary variables upon the ER is indirect 

while the influence of real variables on the ER direct. If 

real variables influence the ER directly and monetary 

variables influence it indirectly, then real variables are 

the important variables and monetary variables are the less 

important   variables in ER determination a la TA. 

(Malindretos, 1984) 

The MA, on the other hand, claims superiority for 
 

monetary variables as monetarism claims for the domestic 

determination of income. Monetary variables such as the 

price level, the money supply and the interest rate are the 

fundamental variables in influencing the ER. In the MA the 

price level .does not have to affect the competitiveness of 

the nation which is a real concept but can influence the ER 

by first influencing the demand for money, and then 

influencing the international accounts and the ER. The same 

transmission mechanism holds true in the case of the 

interest  rate. The money supply, lastly, affects the 

balance of payments directly. All monetary variables affect 

the ER directly without having to travel through real 

variables. 

Real variables, however, have to indirectly influence 
 

the ER. If income, for example, altered, it would not 

affect the ER by affecting the international accounts first 

and then the ER, but it would need to first influence the 
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money market according to the monetary approach. After it 

would alter the demand for money, it would influence the ER. 

The same approach applies to governmental spending. If 

it were to alter, the influence would have to travel through 

the money market and then affect the ER. Therefore, in the 

MA real variables have a clearly secondary position to 

monetary ones. 

 
 

C. The Discord on Accommodating Versus Initiating 

International Accounts and the Two Views of International 

Finance (Kemp, 1975) 

 
 

The third important difference between the TA and the 

MA is the emphasis on different international accounts. The 

TA puts its weight on the merchandise trade balance. It 

feels that the TB is the autonomous account. It views the 

official reserves transactions balance as simply an 

accommodating account. The implication is that the TB would 

have a closer relationship to the ER according to the TA. 

The coefficient of determination between the TB and the ER 

would exceed that of the ORTB and the ER. 

The MA says the exact opposite. The most important 
 

account according to it is the ORTB, and it would be the 

account which is autonomous. The TB would adjust to the 

whims of the ORTB. If this is true, then the more important 

determinant among the two accounts is the ORTB.  According 
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to the monetary approach, the ORTB would have the closer 

correlation with the ER than the TB would have. 

The former analysis brings out the point that the TA 

emphasizes the TB which is the real account and the MA 

emphasizes the ORTB which is the monetary account. Again we 

see that the essential variables for the TA are real 

variables and the essential variables for the MA are the 

monetary variables. 

 
 

V. The Model 
 
 
 

We have a model for the ER according to the TA and 

another model according to the MA. The basic model that we 

used is the. Almon polynomial distributed model. (Almon, 

1965) The reasons for our choice were (Dutta 1975): 

1.- The polynomial distributed model is not very 

restrictive. The pattern is loose enough so that is can 

depict the true relationship between the regressors and the 

regressand. 

2.- We can separate the adjustment lags for the diverse 

regressors. 

3.- We can use ordinary least squares in combination 

with the Almon polynomial distributed lag model (Pindyck and 

Rubinfeld, 1981.) 
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Another interesting approach we could have used is the 

one by Lee et al (1987). We hope to soon use this view in 

further econometric work that we are undertaking. 

The country that we choose to examine is sweden during 
 

the time period 1976 to 1989. We choose sweden because it 

is a developed small country which has good statistics. 

Also, we choose 1976 to 1982 because this period of time as 

one of managed floating. Managed floating started around 

1972 with the demise of the Bretton Woode System. A few 

years would have passed by 1976 and thus experience gained 

by the swedish policy makers. 

 
 

A. The Model According to the Traditional View 
 
 
 

The model for the TA is (Isard, 1978) 
 
 
 
 
 

ERe 
 

 
 

n 
+   I: gORTBt-j  +  Ut 

J•l 
 
 
 
 
 
 
 
 

where ERt= the exchange rate at time period defined as 

Swedish Krona given per u.s. dollar. 
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PR = industrial production of sweden minus industrial 

production of the world. 

p = price of exports minus price of imports in an index form 

M = money supply of Sweden minus money supply of the world 
in absolute units. (non index form) 

 
 
 

I =  world interest rate minus domestic interest rate. 

TB = Trade Balance of goods and services of sweden 

ORTB = The official reserves transaction balance of Sweden. 

aj =  constant 

bj =  the industrial production coefficients 
 
 
 

cj = the price of exports minus the price of imports 

coefficients. 
 
 
 

dj = the money supply coefficients 
 
 
 

ej =  the interest rate coefficients 

fj =  the trade balance coefficient 
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gj = the official reserves transactions balance 

coefficients ut = an error term. 

B. The Model According to the Monetary View 
 
 
 

The monetary model of ER determination would be 

similar to that of the TA model: (Magee, 1976) 

 
 
 
 

ER 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c. The Model: Introduction to Empirical Comparison 
 
 
 

The tests that we shall use are of two kinds. The 

first test is that of signs and the second test is that of 

speed of adjustment. 

 

 
 
 
 

1. The Test of Signs 
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The first and less important test that we shall use is 

a comparison of the signs of the regressors in the two 

equations.  

 
 

2. The Test of Speed of Adjustment 
 
 
 

This test is more definitive than the first one. A 

similar approach  is used  by Malindretos  (1991).   The 
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quickness of adjustment of the ER should differ depending on 

which variable is altering. More specifically the TA would argue 

that since real variables are more important than monetary 

variables they should affect the ER faster than monetary 

variables would in case that both independent variables alter. 

In contrast to that, the MA would argue that monetary variables 

would jolt the ER before real variables would do so, since 

monetary variables are the key culprits of an disturbance. 

Real variables are the industrial production, and 

the trade balance of goods and services. Monetary variables 

are the interest rate,the price level, the money supply 

and the official reserves transactions balance. 

 
 

VI. conclusion 
 
 
 

This study gives evidence that we can compare the two 

approaches of exchange rates, the current account versus the monetary 

approach. S p e c i f i c a l l y ,  t h e y  a r g u e  t h a t  w e  c a n  

d e s i g n  a n  e m p i r i c a l  m o d e l  t o  t e s t  t h e  t w o  

v i e w s .  T h e  t w o  t e s t s  a r e  f i r s t  t h e  t e s t  o f  

s i g n s  a n d  s e c o n d ,  t h e  t e s t  o f  s p e e d  o f  

a d j u s t m e n t .   
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The debate over the relative merits of the monetarist and so-called Keynesian approaches to domestic 
income determination is in the process of spilling over into balance-of-payments and exchange rate 
determination theory. In order to preclude in balance-of-payments theory the quasi-polarization of 
professional views that has taken place in closed-economy macro-economic theory and that impedes the 
advance of economic analysis, this paper offers a critique of the monetary approach to the balance of 
payments (hereinafter simply the Monetary Approach). It identifies those features of the Monetary 
Approach that can usefully be retained in, as well as those that detract from, a pragmatic core theory of 
balance-of-payments adjustment and exchange rate determination. 1 

It is, of course, necessary to provide a version of orthodoxy with which to compare the Monetarist 
Approach. The absorption approach is defined as Orthodox theory. It finds one of its most sophisticated 
versions in an article written by the leading protagonist of the Monetary Approach [15]. Orthodox theory 
emphasizes the balance on goods and services or the current account as the vehicle for adjustment. A 
change in the relevant balance will be achieved through a change in the price-competitiveness of the 
tradable goods of the focus nation in international markets. This change in price-competitiveness is 
usually deemed to be achieved by an international depreciation (devaluation) of the focus-country 
currency, but it could be affected by differential rates of inflation in different countries with the deficit 
country having prices that rise less rapidly or fall more quickly than those in the rest of the world. An 
improvement in the balance on goods and services can be achieved by the imposition of tariffs or non-
tariff barriers, but such actions are mere variations on the theme of changed price-competitiveness. 

An improvement in the balance on goods and services can also be achieved by a domestic deflation away 
from full employment in the deficit nation. This is unacceptable as anything but a short-term expedient. 
Neither of these alternatives to changes in price competitiveness is considered in this paper. Because of 
the induced income-effects resulting from a change in the balance on goods and services, "expenditure-
switch" instruments must be accompanied by “expenditure-reducing” mechanisms if the effect of the 
change in price-competitiveness is not to be dissipated. In fact, no deficit will be self-sustaining in 
perpetuity unless fed by continuous domestic credit creation to replace the outflow of funds and 
ultimately, the exhaustion of reserves will force the cessation of credit creation. However, deficits can go 
on for a protracted period, as can surpluses if outflows of funds (inflows) are neutralized by the 
authorities. 

The model is almost always presented as though the elasticities of demand and supply fulfilled the 
requirements of the Marshall-Lerner condition though this assumption is sufficient but not necessary. 
Provided that (long-term) capital flows are independent of the instrument variables that bring about a 
change in the balance on goods and services, a suitable combination of expenditure-switch and 
expenditure reduction will generate a larger surplus on the balance on goods and services and an 
improvement in the overall balance of payments. 

The emphasis on the absorption model is avowedly on the balance on goods and services; and the key 
assumption, as the Monetary Approach will emphasize, is the independence of capital transactions from 
the instrument variables affecting the goods-and-services balance. The absorption approach identifies two 
kinds of disturbances: stock disturbances and flow disturbances. Stock disturbances are changes in 
balance-sheet variables and are inherently temporary and self-curing. Flow disturbances, provided that 
their monetary effects are neutralized, do not involve any automatic cure for the deficit. The basis of the 

                                                           
1 Students of Howards. Eilts will be grateful for the immunity to the virulent disease of polarity that he provided 
them. In Ellis' monetary seminar at Berkeley there was never any question that money mattered, but its 
omnipotence was also firmly rejected. 
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analysis is in the sense that it incorporates adjustment through time, period or short-run analysts, but even 
in [05] this dimension is not fully developed. The possibility that a devaluation can be offset is considered 
explicitly when the offsetting force is a change in the income level and only implicitly when the force is a 
gradual neutralization of the original policy combination of expenditure-switch and reduction.2 

The proponents of the Monetary Approach [22], [31] do point out that their model does not provide the 
total explanation and hedge in the introduction to the exposition with wise caveats. Most likely, the major 
source of concern with the Monetary Approach is that its emphasis on its incompleteness is excluded 
from the theoretical analyses and, therefore, from the policy conclusions drawn. The Approach, in 
consequence, always seems to be a more substantial contribution than it, in fact, is. The inspiration for the 
Monetary Approach was a period in a chronically-defrelt nation (the United Kingdom) when an 
inappropriate monetary policy was a major contributor to the chronic deficit- this, despite the fact that the 
British authorities seemed to allocate to monetary policy, the primary concern for the elimination of 
balance-of-payments deficit. Unfortunately for the British, the balance-of-payments seemed to comprise 
only a secondary target for monetary policy which was primarily concerned with preservation of 
acceptable conditions (stability) in the giltedged market [7, pp. 149-150]. Conflict between the two 
targets overstrained the single instrument and the balance-of-payments was made hostage to the gilt-
edged market. This is tantamount to saying that the rate of interest appropriate to payments policy had 
exceeded the socially-imposed limitation on the range of interest rate variation. 

While orthodoxy fell into disrepute in the 'sixties', particularly in Great Britain, it is probably a fair 
comment that the cause of the trouble lies far less with sensible interpretations of the orthodox 
prescriptions and an awareness of the incompleteness of orthodoxy than with a lack of determination on 
the part of policymakers to face unpleasant realities. This applies no less to the United States than to 
Great Britain. In the United States, the Vietnam War began a period of grossly inappropriate fiscal and 
monetary policy. 

This paper seeks to examine the contributions that the Monetary Approach provides to the development 
of a general or core theory of the balance of payments. The paper will also provide a rationale for 
discarding some of the more extreme statements that protagonists of the Monetary Approach are, from 
time to time, seduced into making in the professional literature. Section I offers a succinct summary of the 
essentials of the Monetary Approach. Section II considers the problem of the methodological framework 
suitable to an assessment of policy-influencing analyses of fnternatlona1 payments adjustment and 
evaluates the Monetary Approach by this standard. Section Ill reviews six features of the Monetary 
Approach within its own methodological framework, and Section IV summarizes both the positive 
contributions of the Approach and how it falls short of establishing itself as the core or general theory of 
the balance-of-payments. 

 

  

                                                           
2 One of the more discouraging things about the literature of the Monetary Approach is the tendency to cast 
orthodoxy in what must appear to be a deliberately oversimplified way that was a more apt description of 
orthodoxy before [15] rather than after that article had been written. This shortcoming is very clear in [17] and in 
[22, fn. 5]. 
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SECTION I 

The Monetary Approach is being elaborated upon at a speed that does credit to the industry and 
imagination of its proponents, so that no statement about the Approach will be up to date. Recent articles 
seem to be more elaborations than developments of the basic theme so that this summary will not 
misrepresent the essentials however much it may fall to do justice to the elegant niceties that are in the 
process of development or are undergoing publication lag. For present purposes the essence of the 
Monetary Approach is deemed to be represented by five articles [16], [19], [20], [22], [31]. 

The first crucial distinction between the Monetary Approach and orthodoxy relates to the measure of 
payments imbalance. Orthodoxy (as defined above) may be said to emphasize the basic balance given that 
long-term capital flows can be assumed to be independent of the instruments used to affect the balance on 
goods and services.3 The Monetary Approach uses a definition that includes below the line all 
transactions that have a direct effect on the money supply. The Monetary Approach includes short-term 
capital movements as an integral part of the theory and, indeed, places considerable emphasis on them. 
The Monetary Approach is usually presented in a world of fixed exchange rates, but it can be adapted to a 
system of flexible rates [22]. 

The second very distinctive difference between orthodoxy and the Monetary Approach is the assumption 
made about the price sensitivity of the balance on goods and services. The orthodox approach is mainly 
concerned that the MarshallLerner condition be fulfilled and therefore assume a positive but less than 
infinite elasticity of substitution between domestic and foreign goods. The Monetary Approach assumes, 
albeit with an avowal of heroism [16], that the elasticity of substitution between domestic and foreign 
goods is infinite: 

"…at least among the advanced industrial countries, industrial competition is so pervasive that 
elasticities of substitution among the industrial products of the various countries approximate 
more closely to infinity than to the relatively low numbers implicit in the standard model. Another 
more sophisticated justification is derivable from the general framework of the monetarist 
approach, namely that changes in relative national price levels can only be transitory 
concomitants of the process of stock-adjustment to monetary disequilibrium and that in the 
longer-run analysis of balance-of-payments phenomena among growing economies, attention 
should be focused on long-run equilibrium price relationships which for simplicity can be taken 
as constant" [16, pp. 26-7]. 

This assumption derives in spirit from Graham and Elliott [10], [5]. The state of affairs depleted by the 
assumption of infinite elasticity of substitution is shown in Figure 1. There, two ordinary offer curves are 
drawn showing the potential international trade equilibria for a focus nation and the rest of the world. 
Both nations have manufacturing sectors in which real or opportunity costs of production are constant. 
There is a price ratio that will make the two equal and the intersection of the offer curves is not a point but 
a range of finite duration.4 As a consequence, the terms of trade are fixed in static analysts. The 
presumption that they remain constant in growth setting is not necessary for the Monetary Approach [22]. 

The final major assumption of the Monetary Approach derives from standard domestic monetarism: that 
the demand for (and to a lesser degree, the supply of) money is a stable function of a limited number of 
variables. As a derivative assumption, the Approach assumes that the authorities in a nation are incapable 
                                                           
3 In fact, this independence is overstated in the text. What matters is that the relationship shall be small or not 
easily defined In terms of variables and, particularly, unreliable in the time dimension. 
4 This question of intersecting offer curves over a range is developed for a multi-con1n0dlty analysis in Ll2, Ch.5]. 
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of neutralizing a continuing inflow or outflow of money from the international sector and, therefore, that 
any balance of payments surplus or deficit affects the monetary base of the focus economy. 
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Figure 1 

Unchanging net Barter Terms of Trade.  

 

In this figure, goods that are intramarginal relative to manufactures provide the nore usual curved 
segnients of the offer curves. In the terms of trade improve to the point X o( ) that manufactured goods in 
perfectly-elastic supply can be export e r.1,  the offf"r  r.urve  1 •!! COM<!R   Rrt  a i ght   (for both 
countri.es). Ultimately, when foreign demand reaches a point at which even manufacturing' goo .qs 
enco\mter increasinCJ costs of production, the offer curves again become curved. In a free trade world, 
there will be a range of intersection of the two offer curves. In this range, anjustments in the structure of 
trade can take place without any change in the net barter terms of trade (or, given constant domestic price 
levels) in the rate of exchange. If both nations A and B imposed tariffs on each other's manur:actures, the 
assumption of a range of intersection (infinite elasticity of substitution) becomes less tenable because the 
offer curves would have different slones according to Meade's construct [ JI J . For a discussion of 
features affecting the vilzme of two-way  trade  see   [ 12. ,ch.  11] and are  

From these assumptions, it is possible to spell out the main mechanism by which the Monetary Approach 
sees balanced international payments being established. The analysis is long-run equilibrium and the 
demand for real money balances is given. From a position of equilibrium, posit an increase in the 
domestic component of the monetary base in the focus country. Immediately, money will be in excess 
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supply and economic units will exchange the surplus money balances for goods or for assets. Probably, 
this extra demand for goods and assets will spill over onto domestic products and assets in the first 
instance. However, the prices of these goods and assets will increase, making them uncompetitive with 
foreign goods and assets, and the newly-created money will spill over to cause a deficit in the balance of 
payments as foreign goods and assets are acquired net.  

However, as the balance of payments moves into deficit, the monetary base of the focus economy is 
reduced and the excess creation of domestic credit is partly negated. ey means of a stock-adjustment 
process, the excess monetary creation is progressively wrung out of the focus economy by spilling over 
into the foreign sector. Thus, the Monetary Approach is, in terms of the disturbances categorized in [15], 
a stock disturbance and the approach is a stock-adjustment. This finiteness of the adjustment process is 
contrasted in the Monetary Approach with the seemingly infinite duration of the elasticities approach. Of 
course, the elasticities approach is capable, in the absence of disturbing forces, of infinite duration if 
payments are balanced since such a position is a full equilibrium and equivalent to the monetary 
equilibrium perceived by the Monetary Approach. 

The disturbance is perceived to disappear gradually in accord with the stock adjustment model in [26]. 
There is no distinction drawn between surpluses on current account and surpluses on capital account and 
all that matters is that the demand for money be made equal to the available supply of real money 
balances. The same mechanism holds when the domestic credit base is not expanded to the appropriate 
amount. The shortage of real balances leads to a reduction in the demand for goods and assets. The first 
effect of this reduction is to cause domestic goods and assets to weaken in price, but a current-account 
surplus and an inflow of funds on capital account will restore the desired level of real money balances. By 
restricting domestic monetary creation, foreign funds are attracted to the focus nation and international 
reserves are accumulated. This process also has finite duration. The Implications of the Monetary 
Approach are summarized in the following list:5 

1. Devaluation of a national currency reinforced by an adequate amount of domestic monetary 
stringeuy will generate a transitory surplus in international payments rather than a long-lived or 
permanent surplus. 

2. The surplus will create an inflow of international reserves which will feed the devaluation-
induced excess demand for money balances. In the process, the effect of the devaluation will be 
eliminated. 

3. Devaluation is merely a substlture (within a system of fixed rates of exchange) for a "more 
carefully controlled monetary policy”. 

4. Relative contraction of the domestic credit base will serve as a perfect substlture for a 
devaluation by creating a temporary payments surplus. 

5. Devaluation coupled with monetary expansion can, if the latter is vigorous enough, create a 
larger deficit instead of the sought-after surplus. 

One final feature of the Approach deserves mention. There is, potentially, a significant difference 
between the validity of the Approach if it is regarded as a preventive designed to ensure that the national 
monetary authorities do not unduly expand the domestic credit base, than if it is conceived as a cure by 

                                                           
5 5rhts fist was derived from [17] and [20]. 
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which monetary stringency will eliminate an existing deficit. 
 

SECTION II 

This section considers the yardstick by which a theory of the balance of payments should be judged. 
Archibald [2] defines a statement as being scientific if it can be tested empirically against an alternative 
theory. The theory with the better explanatory power is regarded as a superior statement and the other 
explanation is discarded. However, these discarded statements are not refuted and, on Mayer's evidence 
[27], may regain superiority at a later time.6 Unfortunately empirical proof of the superiority of the 
Monetary Approach over the absorption approach or vice versa, is not feasible: balance-of-payments 
deficits and surpluses are subject to too many disparate influences for a clear superiority of either theory 
to be substantiated empirically. 

The purpose of a theoretical statement is to set out with complete precision, hypotheses that may serve as 
a basis for policy action or inaction. In order, in turn, to improve society's material well-being, the 
discipline of economics operates in a stochastic universals fact is the essence of Archibald's preference for 
the comparability of theories over the more absolute criterion of Popper of refutation or absolute disproof 
of a theory as a test of a scientific statement. An economic theory is subject to error if (a) it attributes an 
incorrect causal link between elements in the theory, or (b) if the group of elements (explanatory 
variables) is not the appropriate set of variables or is not properly specified for describing the behavior of 
the dependent variable.  

The first problem is unlikely long to stand the test of time in a world of publish and/or perish. An 
incorrect causal link is also likely to be internally inconsistent and refutable on the grounds of logic rather 
than empiricism. But it is possible that the group of independent variables is incorrect or incomplete. 
Often a series of empirical tests will narrow down the set of theories and will generate some reliable 
statement that will serve as the accepted explanation. There is a real possibility of multiple criteria for the 
comparison and vector dominance may not exist [2, p. 2951]. A still more serious problem is that, in very 
complex hypotheses, the population of alternative theories can be quite large. If the test of a theory is to 
be relative explanatory power, there is the phantasmagoric possibility of an interminable set of 
explanatory variables which, because of their own interdependencies, mire the analyst down in a sea of 
minutiae. Clearly, complexity has a very real cost if only because it reduces the possibility that a 
definitive conclusion can be generated. 

Now, the purpose of economic theory is not to recreate the real world. That world is too complex and too 
subject to minor aberrations for a true reproduction to have analytic value. Theory's task is to simplify, to 
identify the dominant interdependencies and to isolate those interdependencies in such a way that the 
crucial relationships and the functional, causal links stand out in sharp focus. The emphasis on the main 
causal relationships make possible an analysis of the effect of a specified disturbance upon the working of 
the economic system. 

There is a finite amount of complexity that can be handled at a single time by any organism, be that 
organism computer and econometric model or human brain, and mathematical and literary model. The 
greater the degree of simplification of an analysts, the more readily can the effects of the disturbance upon 
the excluded variables and, in this way, prohibits any examinations of the feedback of such effects upon 
the included variables. The more inclusive a theory, the further down the scale of importance are the 
                                                           
6 See also the citation from Haavelmo cited in [23, 27] to the effect that the functional form of a relationship may 
not be tnvartDnt to the actual values of the variables involved. 
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relationships that are included, and the more specialized must that theory be. The need for specialization 
follows from the fact that to make a theory more inclusive on a general or non-specialized basis would 
require that every ramification of the theory be developed to the same degree of inclusiveness. 
Specialization notwithstanding, the more inclusive the theoretical base the greater is the inherent 
complexity of the analysis and, the greater the complexity, the less likely are exact solutions to be 
obtainable or clear cause-and-effect relationships to be identifiable. 

However, if complexity presents difficulty, so too does simplification. Clearly, any simplification of the 
real world courts the dangers of eliminating from the analytic tool-kit an element that is important to the 
problem at hand. The reliance of neoclassical theory upon the automatic tangency toward full 
employment as a reason for a lack of concern with the problems of unemployment or adjustment is an 
obvious case in point. For this reason, the simplifying assumptions of any body of theory must always be 
explicitly spelled out and an investigator must never fail positively to consider the relevance of this 
theoretical framework based on those assumptions for his immediate task or problem. No single 
theoretical model can be suitable for all conceivable analyses of such a complex phenomenon as the real 
world. Such a model would defy comprehension by a single organism and would frustrate the goal of 
theoretical analysis. 

Given that both simple and complex models have their disadvantages, there exists the very real and 
pertinent question as to what constitutes the most appropriate degree of complexity or simplification. As 
will be seen, the solution to the problem revolves around the purpose of the theory. Since balance-of-
payments analysis is a problem in aggregative or macro-economic theory, the problem of the appropriate 
trade-off of simplicity for complexity can be considered in that context.7 A theory consists of a network 
of interrelationships among sectors together with a set of specifications of the causal links within that 
network. A macro-economic system consists of several main areas that are interdependent. Each of these 
main sectors possesses its own internal interrelationships or second-generation subsectors, third 
generation subsectors and so on. The distinction between a main sector and a subsector is that a 
subsector’s degree of interdependence with its fellow subsectors exceeds by a substantial margin the 
interdependence that it enjoys with other main sectors. Any such interdependence with other main sectors 
is achieved primarily on a collective basis through its own main sector.  

Consider, for example, the simplest Keynesian model. This comprises two main sectors (private and 
government) and two second-generation subsectors of the private sector (consumption plus investment). 
In a world with an unemployment rate of 23 percent and a liquidity trap, this degree of complexity could 
be considered sufficient. To clutter up the model with sterile variables would tend merely to reduce the 
starkness of the relationship between the level of government expenditures and the level of resource 
utilization. The standard Keynesian model deals with less drastic conditions and has to include another 
main sector (the monetary sector), second generation subsectors in the government sector and third-
generation subsectors in the private sector. A second means of distinguishing between a main sector and a 
subsector relates to policy goals: a main sector has a goat set for it that allows it to contribute to national 
goals; a subsector's goal, if any, is defined in terms of how it will contribute to the performance of its 
main sector. 

The degree of complexity of a theory can be described in terms of the number of main and subsectors 
included in the analysis. The inclusion of a sector or subsector is likely to involve little more than the 
elimination of a simplifying assumption--though not alt assumptions have the same "coefficient of 
simplification”. The trade-off between simplicity and complexity for macro models is easily seen. The 
                                                           
7 What follows is developed somewhat more fully in [ti, Ch.I]. 
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less inclusive the theory, the easier is the mechanism to perceive and the more easily can appropriate 
policy be formulated. The inclusion of third-generation subsectors will complicate the analysts but may 
add little light to the policy-formulation process provided by the simpler theory. The addition may even 
detract from the analysts and make the solution more obscure. The more simplified the theory, the greater 
is the danger that it will inadvertently omit some key interrelationship and generate a bad policy. The key 
to the inclusion or omission of a subsector is clearly the quantitative importance of the subsector for the 
target variable--directly or indirectly. This distinction has recently been expressed lucidly and succinctly: 

“…It is basically the Ricardian method of analysts that Keynes has revived. The most typical 
indication of this is to be found in the directness with which Keynes proceeds to state his 
assumptions. Like Ricardo, els always looking for fundamentals. He singles out for consideration 
the variables he believes to be… the most important. All the others giving rise to unimportant 
implications--though, as he says, they are always 'kept at the back of his head' for the necessary 
qualifications--are for immediate purposes, frozen out by simple assumptions” [33, pp. 43-31]. 

But the stochastic quality of the real world in which international payments adjustment must take place, 
makes the simplicity-complexity tradeoff too narrow an analytic framework. It implies a world of 
certainty. The international economic system is subjected to a series of disturbances--some real, some 
monetary; some major, some minor; some se1f-cancelllng and others mutually reinforcing; some 
favorable and others unfavorable. The crucial difference is the distinction between real and monetary 
disturbances since they affect the ultimate solution to a payments deficit differently.  

As defined by Hilton Friedman [8], real disturbances come from changes in "the 'real' conditions 
determining international trade, such as the weather, technical conditions of production, consumer tastes, 
and the like”. Contrasted are the monetary disturbances: changes "in monetary conditions, such as 
divergent degrees of Inflation or deflation in various countries”. Real disturbances change the structure of 
relative prices--including the terms of trade--while monetary conditions do !!,g.!. change the terms of 
trade once balanced payments have been restored. There is no reason to expect the system to react in the 
same way to the two different kinds of disturbance nor is there any reason to expect that any automatic 
balancing mechanism as may exist will react quickly enough so that the effects of one disturbance will 
have been incorporated into the system prior to the impact of a succeeding disturbance.  

Another important analytic dimension is that the optimum policy response to different disturbances is not 
the same [11, Ch.SJ and [1?]. Monetary disturbances require a quick positive policy that neutralizes the 
disturbances lest a Kaldor-effect be created.8 Real disturbances may require immediate adjustment or 
riding out the disturbance through financing. Anyone who doubts the importance of real international 
disturbances may consider the following partial list from the last quarter of a century or so: the Korean 
armistice; the formation of the E.E.C.; the spurt of multinationals and the consequent transfer of 
technology; the enlargement of the E.E.C.; product surges (Jetliners); the increase in the world demand 
for grain; the Vietnam war; nationalizations of extractive foreign subsidiaries; changes in political 
allegiance and O.P.E.C. These real disturbances cannot ordinarily be foreseen and payments policy must 
therefore operate in a reactionary way.9 

                                                           
8 A Kaldor-effect is the misallocation of investment in response to an incorrect exchange rate, see [21]. The 
eventual re-establishment of payments balance then creates a real disturbance. 
9 Small real disturbances can be taken care of by the flexibility that derives from an economy's normal growth 
process. In a dynamic setting, real disturbances must be limited to those of sufficient magnitude that they exceed 
the capability of the economy to incorporate them smoothly. This is similar to the corridor concept in [25]. 
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It’s potentially important, then, for a theory of balance-of-payments adjustment to be able to incorporate 
reaction to possible real disturbances. For such a purpose a simplicity-complexity continuum is not 
adequate and a second dimension must be added. This plane of uncertainty is shown in Figure 2. The 
plane of uncertainty is drawn as a square. The top-left corner depicts utter simplicity (. ). Moving 
rightward from complexity gradually increases until complete complexity (.£:) is attained. Moving 
vertically downward from us, complexity increases to maximum uncertainty (mu). The bottom-right 
corner represents the real world (rw). Complexity is measured by the number of variables and the 
complexity of the relationships. Uncertainty is measured by the degree to which the system allows for 
disturbances and emphasizes short-run adjustments. It is useful to conceive of a third dimension rising 
outward from the plane toward the viewer. This dimension would measure the definitiveness of results of 
theories located at different positions on the plane. In the corner maximum definitiveness is obtained. 
From this point the surface would slope downward gradually to cc and sharply to -mu and having zero 
value at the bottom-right corner. 

The definitiveness of a theory is another way of describing its elegance and this may in part explain the 
temptation to use theories in the upper part of the plane. aut, for short-run policy problems at least, such 
analyses have relatively little public value. Given the existence of real disturbances, a core theory of the 
balance-of-payments must have an uncertainty dimension. The actual choice of position on the plane still 
has a subjective element and the optimum position, if it were subject to definition, would vary with the 
frequency and magnitude of real disturbances. The greater the degree of uncertainty required by 
conditions, the less definitive are the conclusions of the theory but the more quick1y-reversible are the 
policy stances that derive from the theory. 

The remainder of this section attempts to locate the relative positions of the absorptions approach to 
balance-of-payments adjustment and the Monetary Approach on the plane of uncertainty. It is the relative 
positions that are important since absolutes have little meaning except for points on the upper edge that 
indicate theories to be devoid of an uncertainty dimension. The question then is, which of the two 
theories' position better suits the requirements of a core theory of payments adjustment? Once that 
decision has been reached, there remains the possibility that features of the rejected theory may usefully 
be incorporated into the other so that the location of the joint theory is still better suited to the purpose of 
the formulation of balance-of-payments policy stances. The location of a theory on the plane is made by a 
review of the important assumptions of the theory. 
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Figure 2 

The Plane of Uncertainty. 

Note: It is to be expected that there will be a range of pragmatism spreading 
diagonally from the us corner toward the rw corner. 

General equilibrium analyses range along the -.££ edge. 

 

The absorption approach can be fairly easily located since it is not very rigidly defined in its essential 
form and since it operates in a periodanalysis framework that allows it to be used in a short-run context. 
The period analysis frame of reference allows the theory to incorporate spasmodic adjustments in 
circumstances and therefore allows the policy implications to be worked out for new situations involving 
either real or monetary disturbances. The absorption approach does not provide a clear-cut answer to 
every conceivable situation but it does recognize the possibility of payments imbalances being incurred, 
by intent or accident, and it does recognize that ultimate adjustment to a real disturbance involves real 
factors. The absorption approach has a relatively simple form but additional variables can be added as 
circumstances require. The position of orthodoxy on the plane is, then, approximately half-way down 
from us toward mu and, say, one third to the right toward££· The - of the - rs small.10 
Definitiveness theory. When you add to the basic absorption theory, the location moves to the right and 
the definitiveness decreases still further. 

The Monetary Approach has four major assumptions. First is the inability of the monetary authorities in 
the focus country to neutralize an inflow or outflow of funds that derives from a payments surplus or 
deficit. Second, the demand for real money balances is stable. The third basic assumption is the constancy 
of the relative prices of tradable goods in the two "countries" and the consequent flexibility of the terms 
of trade. The fourth assumption is, in a way, the product of the three already listed: that the Monetary 
Approach requires long-run general equilibrium as its analytic framework. 

The alleged inability of the monetary authorities to neutralize the effect on domestic monetary base of a 
large flow deficit in perpetuity is beyond dispute. However, a small outflow can be neutralized for a 
protracted period by simply drawing on the accumulated stock of international reserves. There is no 
automaticity of the non-neutralization of a monetary outflow except as a long-run phenomenon. If the 
authorities were able to identify the causes of the deficit and are willing to obey the precepts of the 
Monetary Approach, the non-neutralization is likely to be undertaken voluntarily. An inflow of funds, a 

                                                           
10 The first derivative of definitiveness of results to uncertainty is clearly negative. Intuition suggests that the 
second derivative is also negative. 
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payments surplus, is subject to neutralization in perpetuity provided that the inflow is less than the 
absolute increase in the monetary base needed by the growth of the focus economy. However, this is 
slightly misleading since the rest of the world would (in the absence of the creation of international 
liquidity through gold-mining of SDR creation) would be forced to cease neutralization of its monetary 
outflow sooner or later. But, this would take a very long time. The assumption of non-neutralization 
effectively removes the Monetary Approach from the realm of short-term analysis simply because nations 
can and do choose to use official reserves deliberately to finance a deficit. Given the uncertainty faced by 
the authorities about the future and the various possible sequences of future events (including cyclical 
factors), non-neutralization may well be perfectly justifiable in the short run for disturbances that are 
expected to be transitory [11, Ch. 5].11 

The stability of the demand for real balances is also a long-run relation and the assumption also therefore 
consigns the Monetary Approach to a long-run setting. The stability of the demand for real balances has 
never been verified over a short-run period of adjustment. The whole question of what money balances to 
hold depends, in part, upon future expectations and the future is, inevitably, uncertain. It is unlikely 
therefore that the demand for money balances is stable over a short-run period or that such a relationship 
will ever be empirically verified. The whole problem of uncertainty in economic variables is lucidly 
considered in [29, pp. 64-71].  But, the assumption of the interrelationship between real balances and the 
acquisition of goods and assets implies that, in true monetarist tradition, the mechanism by which money 
supply affects aggregate demands for goods and assets is direct. 

There is an equally persuasive body of thought, summarized in [14], that would argue for an indirect 
effect.  It may well be that the difference between the two schools is as much a matter of the time horizon 
involved as of any other dimension. But, if the demand for money is not definable in the short run, then 
the ability of the Monetary Approach to prescribe policy analyses for transitory disturbances is negligible. 
By extension, then, the Monetary Approach would seem to assume either that nations are willing to 
subject themselves to a quasi-automatic response to short-run phenomena (with all the attendant costs) or 
that nations should deliberately depart from the long-run indications of the Approach when the future 
course of event is thought to be reversible. This posture leaves a need for a short-run policy analysis. 

The assumption that there exists an infinite elasticity of substitution between domestic tradable and 
foreign goods at the margin, implies that the net barter conunodity terms of trade are constant. It further 
implies a disregard of income effects. The question immediately raised is whether or not the Monetary 
Approach can deal with real disturbances.12 The Monetary Approach relies upon the demand for real 
balances as the dominant behavioral force in the economic systems. This reliance immediately casts all 
alternatives to holding real balances into a composite entity. Ignoring the fundamental difference between 
assets and absorbable goods as alternatives to money holdings temporarily, and considering only goods, 
the Monetary Approach decrees all goods to be one composite.13 The notion of composite goods was fully 
developed in f37] and achieves its usefulness at the fairly substantial cost of assuming away all changes in 
the mix of goods making up the composite. This is a very important cost when the object of analysis is an 
aggregate phenomenon such as balance of-payments adjustment. Changes in the supply or demand 
functions for international goods are both Important and frequent. It is these changes that constitute real 

                                                           
11 The lack of applicability of the Monetary Approach in the short run is acknowledged in [31]. 
12 There is some claim that [31] deals with a real disturbance--a protective tariff Imposed by the focus country. The 
analysis is disappointing as it offers nothing more than an argument to show that the short-run surplus has a finite 
duration. Nothing is said about the relative price-level changes, terms-of-trade effects and on the way in which 
these repercussions will impinge upon the output-mix and gains from trade of the focus nation. 
13 See Section Ill subsection (ti) below. 
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disturbances [8] and the core theory of the balance-of-payments must be able to indicate the process of 
adjustment to a real disturbance. Further, if the theory is to have policy relevance, then it must be able to 
compare the social cost or desirability of the "passive" or "natural" process of adjustment through the 
working of monetary forces with the costs or desirability of an interventionist approach. 

By neglecting the possibility of changes in the composite good (that is, in the mix of goods traded 
internationally), the Monetary Approach eliminates real disturbances from its domain. At the same time, 
it eliminates changes in the terms of trade, in the global gain from trade and its division and in the level of 
real income.14 To some degree, the possibility of real disturbances seems to be circumvented by the 
assumption of the unchanging net barter terms of trade (infinite elasticity of substitution). In terms of 
Figure 1, analysis along these lines neglects the effects of a change in the demand for or supply of one of 
the intramarginal goods. It also omits the possibility of a change in the mix of output of the marginal 
goods and of a change in the production conditions in those goods. The latter possibility involves a 
change in the terms of trade. An upward shift in the domestic demand schedule of an intramarginal 
import will change the curvature of the focus country offer curve in Figure 1 and reduce its gain from 
trade (unless foreign supply be perfectly elastic to output). This causes a reduction in real income even 
though the terms of trade may remain constant. Such a disturbance can affect the focus-country rate of 
interest as well as its income and opens a Pandora's Box of repercussions that can only be definitively 
allayed in the comfort of a general equilibrium solution.  

Another subcategory of real disturbance consists of a variation in the rate of direct foreign investment 
which may not be sensitive to marginal changes in price levels or In Interest rates.15 If a component of the 
balance-of-payments is subject to variation as a result of exogenous forces, then the combination of the 
interest-sensitive capital account and the current account must act in an offsetting way. Changes in the 
flow of direct foreign investment may be too short a duration for the general equilibrium approach to 
portray the adaptation process. The Monetary Approach really confines itself to a world in which only 
monetary disturbances are likely to occur. In this it has a good ally [24]. But the core theory of balance-
of-payments adjustment must be able to offer to the world something more than a statement that monetary 
discipline will prevent and monetary correctives will cure problems caused by monetary laxity. The 
suitability of a theory cast in a general-equilibrium framework for the core theory of a policy-oriented 
area has been considered sufficiently frequently in the preceding paragraphs as to warrant to separate 
consideration at this point. In terms of Figure 2, the Monetary Approach is located on the upper edge of 
the plane (Indicating a complete absence of uncertainty) and is only negligibly, if at all, to the right of the 
position of the orthodox theory. 

 

SECTION III 

 

This section considers certain aspects of the Monetary Approach within its own analytic framework. Six 
features are assessed: (I) the sensitivity of the capital account in toto to the demand for real balances; (II) 
the question of a nation's international net worth and its effect on the adjustment problem and the ultimate 

                                                           
14 This neglect of real disturbances is quite common. R.G.D. Allen [I, pp. S-71] cites mathematical convenience as 
the reason for preferring continuous to period analysis. The legitimacy of this preference must surely depend upon 
the frequency and importance of real disturbances and the emphasis placed on adjustment as opposed to 
evolution. But see also fn. 9 above. 
15 See Section Ill, subsection (t), below, 1. 
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equilibrium; (III) the possibility that the demand for a national currency is indeterminate in a world in 
which multi-national enterprise is quantitatively important; (IV) the possibility of a sudden crisis in 
financial markets; (V) the behavior of the system when the monetary conditions and the real conditions 
are not compatible; and (VI) asymmetries in the implementation of the Monetary Approach. Many of the 
problems raised by these different points find their roots in different kinds of disturbances that might be 
called "real”. To this extent, this section is an extension of the discussion of real disturbances and their 
implications for the Monetary Approach. However, these features do give rise to disturbances that are 
conceptually different and better treated separately. 

(I) The Capital Account. One of the great contributions of the Monetary Approach is that it has shifted 
the focus of attention from the goods-and-services balance featured in the elasticities approach [35] and 
from the basic balance that underlies most analyses of the absorption approach [11]. This reliance upon 
the "monetary ba1ance” is an improvement if only because the balance-of-payments is a cash-flow 
concept and must always be seen as such. This refinement has not been achieved without cost. The crucial 
mechanism by which monetary tightness (ease) improves (deteriorates) the balance-of-payments is by 
reducing the net outflow on current account at people reduce their consumption to restore their real 
money balances and by a simultaneous net inflow on capital accounts funds flow in to the focus nation to 
seek the higher yields available on assets there. The capital account responds to the exercise of the 
monetary instrument in the same direction as the goods-and-services account. 

This description of capital account behavior is valid for short-term capital flows which must be sensitive 
to interest rate changes even if solid empirical proof of the determinants of these flows is difficult to 
obtain. If rates of exchange are fixed and faith exists in the viability of the parities, there is no reason to 
suppose that international short-term capital flows do not respond to changes in relative interest rates. 
This is the link between the Monetary Approach and Hundell's work in the 'fifties' [30]. What holds true 
for short-term funds will also apply to long-term assets that fulfill the requirements of portfolio analysts. 
For such assets to be traded from a resident of one country to a resident of another, an efficient set of 
secondary markets is prerequisite so that the assets retain some known degree of liquidity. Long-term 
financial assets will be bought by foreigners when their yield rises and foreign exchange will flow into the 
focus nation. In fact, it is the "residence” of the funds rather than that of the owner that is important. It 
makes no difference to the Monetary Approach whether the inflow of funds is a repatriation of funds 
previously held abroad by residents or whether the asset is acquired by a foreign resident. 

But the capital account consists of a wider range of transactions and assets. In addition to private short-
term capital movements and movements of long-term assets, there exist direct investments and 
government loans. The latter are politically-motivated and little can be said about the geographic 
dispersion of the flow or its constancy through time. Direct investments are, in this age of multi-national 
enterprise, a problem of a different order of magnitude for the Monetary Approach. Two studies [3], [7] 
have shown that Hundell’s suggestion that, in a world of fixed exchange rates, monetary policy may be 
used as the balance-of-payments instrument no longer holds true when direct investment is introduced and 
is defined as being sensitive to income levels in different nations. 

The existence of direct investment flows must weaken the theoretical basis for the Monetary Approach if 
these flows are indeed independent of the variables that determine the behavior of short-term flows and 
on which the whole Monetary Approach depends. There is some evidence, though far from conclusive 
[7], that direct capital flows react perversely to the causal direction exerted by monetary variables on 
short-term capital. It is true that direct investments do generate partially offsetting flows of exports [11, 
Ch.7], but these induced flows are not constant through time and it is a serious question as to whether 
there is value in working with models which rely on these flows or net flows necessarily being in stock- 
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or flow-equilibrium. To some degree direct capital flows will respond "properly" to monetary variables. 
Not all funds required for subsidiary creation or expansion are equity funds sent from the parent 
corporation. Equity can be floated in the host country and debt capital raised in nations with tower interest 
costs (if the capital markets are permitted to lend to foreign subsidiaries). Even so, outflows of equity 
capital are likely to vary through time quite importantly, and for payments balance to be achieved it is 
necessary that the current and portfolio capital accounts (including short-term capital) offset the direct 
investment outflow. Variations in this flow are most usefully seen as real disturbances because they 
require greater or less stringency of the instrument variables. 

(II) International Net Worth. As was noted ln the previous section, the Monetary Approach makes no 
distinction between funds owned by foreign residents or citizens and those owned by residents or citizens 
of the focus nation.16 Nor does the Monetary Approach distinguish between net inflows or outflows on 
current account and those on capital account. Provided that the analysts is concerned only with cash 
flows, the distinction has no immediate importance; but the neglect of the sub-account balances has 
implications for the future of the nation's balance of payments if its international net worth is affected by 
the means by which payments balance is achieved. 'International net worth' is defined as the sum of all 
international assets minus the value of all international liabilities. International assets comprise portfolio 
assets (including short-term assets) that represent claims on foreigners, real assets that represent tangible 
assets owned abroad by citizens and monetary assets such as gold and convertible currencies owned by 
citizens (including the foreign-exchange authority). International liabilities comprise real assets owned at 
home by foreigners, portfolio assets issued by residents and owned by foreigners and monetary liabilities 
owed to foreigners. If payments balance is achieved by attracting foreign capital--either repatriated, 
domestically-owned capital or newly-attracted foreign-owned caplta1--the international net worth will be 
different than if the balance were achieved by running a surplus on goods-and-services account. Future 
net flows on interest and-dividend account are determined by international net worth (as well as by the 
mix of assets and liabilities and their yields). 

By virtue of its emphasis on equilibrium solutions, the Monetary Approach does not delineate any 
behavioral pattern that might characterize the relative importance of the goods and-services and capital 
accounts in the adjustment process. The question is if, from a position of payments balance on both 
current and capital accounts, the domestic credit base were to be expanded, what proportion of the 
ultimate total deficit will be achieved on goods and services and what on capital account? In extremis, if 
all of the excess money balances flowed over to acquire foreign assets, then the international net worth of 
the nation would rem in unchanged. If the yields on these assets were repatriated, the international net 
worth of the nation would slowly improve. In contrast, if all excess money balances were to spill over 
onto imported goods, the international net worth would deteriorate by the cumulative total deficit. What is 
important here is the relative size of the propensities to acquire goods and to acquire non-monetary assets 

                                                           
16 The concept of residence presents problems when dealing with the capital account but the problem is not solved 
by changing the definition of inflow and outflow to one of citizenship. When dealing with transactions on goods-
and services account, residence is clearly the appropriate factor determining the categorization of expenditures 
on international goods. If a person buys a foreign-made good and is a resident of the focus-country, it may be 
presumed that the normal pattern of expenditure is on focus-country goods and that the source of income is 
denominated in the focus-country currency. Regulations governing capital movements apart, the residence of the 
owner of short-term (or long-term) capital flows is not seen as Important. Citizenship may be a better guide, but 
what is needed is a concept of “permanent residence". What matters In determining an international payments 
equilibrium is whether funds are located In a country (or denominated In ? currency) other than their "permanent 
residence”  because this will sooner or later affect international flows of dividends and interest. The remarks made 
here on international net worth should be read with this question of definition in mind. 
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out of excess money balances. This relationship is crucial in determining the character of the deficit and 
would be almost impossible to verify empirically. Further, there is little hope that the relationship will 
remain constant through time or be independent of the magnitude and duration of the excessive creation 
of the domestic credit base. Finally, there is negligible hope that the relationship will be quantitatively 
identical for positions of excess and deficient money balances.17 

The implications of the tack of concern of the Monetary Approach with the composition of international 
flows can be illustrated in another way. Flow of-funds tables must include “current receipts accruing 
during a period as a source of funds or current expenditures as a use, except insofar as the difference 
between the two is Included as a source of funds on capital account" [34, p.17]. This query raises the very 
penetrating question as to why (domestic) monetarists have never adapted flow-of-funds accounting to 
their theory (or vice versa). One possible explanation is that the flow-of-funds framework is short run and 
monetarism finds comfortable expression only in long-run equilibrium. Indeed, domestic monetarism 
lacks the ability to explain the short run steps of the adjustment process [4]. The Monetary Approach 
does not omit any element in the international flow of funds but, by falling to distinguish closely between 
balance-sheet Items and income-statement items, it disguises (or glosses over) a distinction of substantial 
importance. 

(III) The Possible Indeterminacy of the Demand for Money. The whole basis of any version of 
monetarism rests on the assertion that "the demand for and the supply of money are stable functions of a 
limited number of variables" [22, pp.15-16]. Given the assumptions made by the Monetary Approach, 
there may be grounds for doubting the stability of the demand-for-money function--at least in the short 
run. These doubts do not derive from the usual arguments of economists who believe that the effect of 
money balances on economic behavior is indirect rather than direct [14], but derive instead from the 
postulates of fixed relative prices measured in unchanging numeraires and fixed exchange rates given the 
absence of monetary disturbances. The doubts persist under a system of flexible exchange rates and 
monetary disturbances provided that foreign exchange and forward markets are perfect. 

Grant the assumptions that the focus country's price level is pegged to the world price level and must 
move rigidly in line with it, and that a fixed exchange-rate regime exists.  Under these conditions foreign 
money is completely interchangeable with domestic money and will, conversion costs apart, serve equally 
well to satisfy the three purposes of money balances. Therefore, what the Monetary Approach posits is the 
existence of a stable demand function for money, but this is not necessarily the same thing as a stable 
demand function for a single national currency. In a world of national firms and private citizens and 
rudimentary integration of national capital markets, this would constitute merely an analytic flaw of 
negligible operational significance be· cause most money holders simply would not view foreign 
currencies as feasible or reasonable substitutes for transactions balances or- even for precautionary and 
speculative balances.18 But, transnational and multinational enterprises have now become quantitatively 
important forces in the world economy to the point that their money balances constitute a noteworthy 
segment of the demand for money in individual nations. Because they control money balances in 
different nations, they are likely to be indifferent under the assumptions made about the location of their 
marginal balances. To the extent that the money balances of these firms are important in a nation, the 
demand-for-the-nationalcurrency function is less likely to be stable in the short run or the medium run. 

                                                           
17 The Implication of this point is not that it is impossible to incorporate changes in international net worth into the 
Monetary Approach. The problem here is that the changes would have to be artificially restricted to some constant 
rate of growth and that is not appropriate to such a variable phenomenon as the balance of payments. 
18 Monetarists do not normally endorse this trichotomy. 
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(IV) Financial Crises. The Monetary Approach relies upon the assumption that national capital markets 
are perfectly integrated. The Approach also falls to distinguish between current flows and capital flows to 
the extent that it could, in line with Hundell's analysis [30], conceive of a current-account deficit being 
financed by an inflow of short-term funds. There is then built into the Monetary Approach the assumption 
that financial markets work perfectly and are not subject to self-reinforcing shifts in relationships after 
some critical value has been reached. A financial crisis is the result of an abrupt shift in relationships in 
response to some threshold level being reached or in response to some external disturbance. Disturbances 
cannot exist in equilibrium and vice versa, so the Monetary Approach does not countenance the existence 
of financial crises. This is a weakness of the Approach insofar as its findings are used to cure a deficit--
that is to allow for contraction of the domestic monetary base to work its cure upon the balance of 
payments- but it is not a weakness if the Approach is seen to be couched exclusively in terms of the 
prevention of excessive expansion of the domestic monetary base. 

 

(V) Incompatibility of Real and Monetary Conditions. There is a serious question as to whether 
monetary variables can force an economy to adjust to real disturbances. This is very similar to the 
question as to whether, if real conditions and monetary conditions are not compatible, holding monetary 
forces constant will bring the real conditions into conformity with the monetary variables. Harry Johnson 
[18] seems to imply that monetary conditions do have the power to bring the real sector into the 
conformity needed for equilibrium. Consider Johnson's statement [18, p. 35]: 

The 1930s disaster has as its root cause the implosion of the international reserve base, namely 
liquidity provided by gold supplemented by international reserve use of credit based national 
moneys, notably sterling and the dollar. 

According to this statement, the crisis of the 1930s was a monetary phenomenon triggered by the 
disintegration of a part of the national-currency component of the international reserve base. There is no 
mention of any previous real disturbance nor of any incompatibility between the extant real and monetary 
conditions. Yet, the crisis of the 1930s was the supreme example of a real disturbance. True, the effects of 
the disturbance were suppressed by unemployment and short-term monetary expediency for ten years.19 
The real disturbance that underlay the crisis of the 1930s was World War I. The international monetary 
system never did adapt to that disturbance--the break-up of the Austro Hungarian Empire, the changed 
international net worths of different nations and the changed price levels--instead monetary expedients 
were used to suppress the real symptoms. For a disturbance of this magnitude, monetary factors had to 
adapt to the real factors when peacetime returned. 

Again in [18], the recent payments crisis (1971) is attributed to "an explosion of the international reserve 
base” caused by large and increasing outflow of dollars. Presumably, the implicit diagnosis is that the 
cause of the recent payments crisis was due to unsuitable differential rates of expansion of the domestic 
credit base and real disturbances played no part. It is also possible to explain the recent monetary crisis as 
the product of a series of self-reinforcing real disturbances. During the period from the devaluation of the 
main European currencies in 1949 until the 'sixties’, the United States was faced with anti-trade biased 
growth in the European Economic Community. 

From 1958 on, direct foreign investment was growing and was speeding up the transfer of technology 
from the United States to the rest of the world. Foreign subsidiaries were linking up with United States-
based sales organizations to increase imports substantially. The payments crisis was caused by the failure 
                                                           
19 For an excellent analysis of this period see [38]. 
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of the U.S. authorities appropriately to adjust their international competitiveness to the degree necessary. 
In this they were inhibited by the requirements of domestic economic goals and by the international role 
played by the dollar in the Bretton-foods system.  This is not to deny that the United States did not 
sacrifice its international target to domestic'-goals in the late 'sixties' and early ‘seventies', and that 
monetary policy was from the viewpoint of international balance excessively expansionary. But the whole 
diagnosis cannot be laid at the door of a single economic dimension (real or monetary) to the exclusion of 
the other. 

This position on the part of the international monetarists is the more surprising in view of the position 
taken by Milton Friedman on the inability of monetary measures to affect a permanent cure for a real 
malady [9]. Like Wicksell, Friedman emphasized differences between the monetary rate and the real rate 
and perceived differences between the two to be a major source of trouble. But according to Friedman, 
the monetary rate had to accede to the requirements of the real sector. 

The question of the degree to which monetary factors can influence real factors so as to recreate a 
disequilibrium situation is still not answered. It is reasonable to suggest that monetary factors cannot 
reestablish an equilibrium out of a situation that is in flagrant disequilibrium--as for example In the 1930s. 
However, what if the disequilibrium is only a minor one? In this, Leijonhufvud’s concept of a corridor is 
usefu1[25]. He argues that a system can reassert itself from a shock or disturbance if the disturbance is 
relatively small but that after some critical size, the displacement becomes too great (the corridor is 
exceeded) and the system's stability is lost. Monetary influences may be able to remedy a disequilibrium 
situation if they are capable of continuing to transmit signals to the real sector without the financial 
system collapsing under the strain. What is at issue here is the distinction between prevention and cure. 

Monetary factors are capable of preventing incompatibility from arising and they are capable of 
preventing a monetary disturbance.20 But once the incompatibility exists, the ability of monetary factors 
to guide the economy back to the appropriate stance depends upon the resilience of the international 
financial system. This limitation of the Monetary Approach must be laid bare if the Monetary Approach is 
not to be seen as a mechanism that says merely that monetary factors can create monetary disturbances 
and monetary factors can be used to reassert the status quo ante. 

 

(VI) Asymmetric Reactions. The Monetary Approach posits that the international payments of a nation 
can be brought into balance by appropriate changes in the money supply of the focus nation and that there 
is no significant difference between a devaluation and a reduction in the money supply. The complete 
substitutability of a change in the domestic credit base and a change in the exchange rate is an 
oversimplification since it neglects the inter- and intranational wealth distribution effects of the two 
policies and because it assumes that national economies react to decreases in the money supply ln the 
same way as they react to increases in the money supply--put in more monetarist terms that the reaction to 
excess real balances and deficient real balances is symmetric. Here again the Monetarist Approach is 
weakened by its equilibrium framework. The ultimate result of two different policies may be identical but 
the social cost and dislocation involved In the process of adjustment may be quite different. (11 1 pp. 84-
5]. 

                                                           
20 The distinction here is a subtle one. A monetary disturbance occurs when the real factors do not change and the 
monetary variables do. The prevention of an Incompatibility may involve the movement of real factors with 
monetary factors standing still-this act of prevention Involves the monetary variables changing with the real 
factors 
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The differential wealth effects are analytically obvious even though it may be impossible to verify them 
empirical or to assess the magnitude in terms of either the final equilibrium or on the adjustment path. 
The most important distinction between a reduction in the domestic money supply and a devaluation 
depreciation is that the latter involves a partial default on debts··to both domestic and foreign creditors--
whereas the re-establishment of a lower domestic price level and an appropriate degree of monetary 
stringency prevents such a partial default--interest-rate effects on capitalized values aside, the purchasing 
power of debt is the same as before any monetary disturbance. 

The more important distinction between the two alternatives cures for a deficit pertains to the different 
ability on the part of an economy to adapt to decreases in the money supply. Both instruments reduce the 
money supply measures in terms of foreign exchange or some other constant numeraire- devaluation 
does so without reducing the supply of domestic currency and monetary stringency reduces the monetary 
base. The passivity of the central bank in the face of a deficit (that is allowing the deficit to affect the 
domestic credit base and to reduce it to the appropriate level) involves both the reduction of prices of non-
tradable goods measured in domestic currency and tightened monetary conditions.21 Reductions In the 
money supply impose two strains on the economy that do not exist when the money supply is being in 
creased or not reduced: the financial system becomes short of liquidity and is more likely to collapse, and 
people (particularly wage-earners) are generally considered to have money illusion and to resist cuts in 
real income imposed by cuts in money incomes more strongly than if the cuts are imposed by constant 
money wages and increased prices. If the character of the economic system is such that some positive rate 
of increase in money wage-rates is considered socially mandatory in each year, a reduction in money 
wages is likely to inflict a heavy adjustment cost on the economy. It is also probably true to assert that if 
the money supply has been increased disproportionately, the financial system will have been tempted to 
reduce its liquidity to a minimum and therefore be faced with a reduction in liquidity at a time when it can 
least afford it. The viability of a fractional-reserve system would be severely tested under such conditions. 

This asymmetry in reaction implies two things. First, devaluationdeprecation is a much less painful way 
of reducing the money supply (measured in terms of wage-units or constant purchasing power. This 
argument is analogous with the recommendation that an increase in the money supply is a more effective 
way of reducing the rate of interest than a reduction in the price level and the money wage-rate [23, pp. 
266-9]. Second, the strain imposed upon the financial system is much more likely to cause what 
Leijonhufvud describes as an effective demand failure by imposing on the economy a disturbance of a 
sufficient magnitude that the "corridor of stability" is exceeded [25]. 

 

SECTION IV 

Section II of this paper developed the concept that the proper degree of complexity in a piece of economic 
analysis depended very directly upon the purpose of that analysis. Theories concerned with 
macroeconomic policy are inevitably concerned with the process of adjustment. Given that 
macroeconomic policy-oriented analyses relate to the process of adjustment and not to the conditions that 
hold after the realization of the policy goal, such analyses must include all of those variables that can be 
expected to change independently of the theory during the period of adjustment. These variables will 

                                                           
21 This ls true in the static model in which no real growth takes place and no concomitant increase in the money 
supply is required. In a growth economy, the money supply could stilt Increase absolutely even though money 
were becoming tighter. Clearly, a reduction in the money supply implies a sizeable deficit, a fast elimination of the 
deficit or some combination of the two. The text is expressed in terms of the tatlc model for ease of exposition. 
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inevitably influence the process by which the economy is to achieve its prescribed target. The 
introduction of an uncertainty dimension was, in consequence, seen as mandatory for macro-economic 
policy-oriented analyses.22 

The introduction of uncertainty combined with a large number of variables may preclude determinate and 
precise policy solutions being obtained. This lack of determinacy merely demonstrates a limitation of 
economics 2 discipline or science and does not denote any lack of quality in the theory itself. While there 
is no hard and fast rule by which the requisite degree of complexity can be defined and there is a range of 
choice open to the analyst, the failure to include uncertainty does preclude a theory from being described 
as policy-oriented if it has a short-run macro-economic context. But the failure to include an uncertainty 
dimension does not mean that a piece of analysis is not productive and valuable. 

Methodology in economics has so far failed to distinguish the various categories of analyses sufficiently 
finely. It is not only desirable, it is necessary to distinguish clearly between policy-oriented analyses and 
those theories that provide insights on which policy-oriented analyses can draw and upon which they 
must rely. This second category of theories, usually devoid of uncertainty, can be called “basic analyses”. 
Frequently this type of analysis will be set in a general equilibrium framework. It need not be static but 
any dynamism will be constrained to fit into a schema of moving and continuous equilibrium. Basic 
analyses must be careful not to imply a degree of direct relevance that they cannot possess and should 
recognize explicitly the basic quality of the theory so that neither the reader nor the analyst is misled. 

The distinction between the two kinds of analysis can be made clearer by referring to Joan Robinson's 
plaint that modern orthodoxy has stifled the true intent and character of Keynes' General Theory [36]. 
Modern orthodox Keynesianism can be said to have pushed the policy-oriented model backwards 
(upwards in terms of Figure 2) into a basic analysis. Whatever important contributions so-called 
Keynesian orthodoxy has produced have to be weighed against the cost of sacrificing the flexibility of the 
policy-oriented model for the stolidity of basic analysis. 

The Monetary Approach is an example of valuable basic research and makes important contributions that 
can usefully be incorporated into the core or general theory of balance-of-payments adjustment. The 
emphasis on the official settlements or monetary balance and the relationship between monetary restraint 
and an increase in the level of International reserves represent significant improvements over the 
"elasticities approach." There is a danger that by concentrating on the overall balance the Approach will 
fall to indicate whether or not any fundamental disequilibrium exists in the real sector or in the monetary 
sector but that problem can be taken care of by observing the trend of the basic balance [11, p. 207]. But 
the most important contribution of the Monetary Approach is the emphasis that it puts upon the avoidance 
of monetary disturbances by prevention. Prevention means that monetary policy shall never be used by a 
nation's authorities for domestic purposes without reference to its effects on the balance-of-payments. 
There is an ever present need to guard the attractiveness of money holdings in a certain currency as well 
as the competitiveness of national industries and, to the extent that the equation of exchange will prevail 
whenever full employment is attained, monetary policy must always have its international payments 
implications explicitly laid bare. The Monetary Approach also has a value in the determination of global 
inflation because of its emphasis on relative rates of monetary creation in different nations and in the need 

                                                           
22 There are, of course, areas of policy-analysis for which general equilibrium is quite suitable. These are usually 
resource-allocation or income distribution problems when the policy stance is literally Incapable of change during 
a period of adjustment. An example of such policy-oriented analyses would be the work on tax-incidence by E. R. 
Rolph and others in the 'fifties.' 
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to avoid the neutralization of a devaluation-depreciation by allowing excessive monetary growth after the 
event. 

The Approach calls more strongly than the orthodox model for international consultation on an even 
harmonization of balance-of-payments policies, monetary growth rates and other policy measures. This 
surely is a major contribution in a world in which nation states guard their independence jealously and 
often try to subvert the social discipline of the market mechanism in the short run. The weakness of the 
Approach is that it is not policy-oriented analysis because it fails to include the necessary uncertainty 
dimension and is unable realistically to integrate adjustment to real disturbances within its framework. 
The price paid by the Approach in terms of the restrictiveness of its assumptions is too high: composite 
goods, disregard of international net worth considerations, the underlying suggestion that monetary 
factors can divert or dominate real factors and the failure of the theory to recognize the independence of 
the goal-setting process by independent nation states. All of these assumptions simplify the Approach too 
greatly for it to be installed as the core theory of balance-of-payments adjustment that must apply in the 
hurly-burly of the short run. 
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Introduction 
 
We live in an era where large amounts of data are collected everyday, and used by                
organizations and researchers for greater insights. Sometimes data cannot be made available            
due to privacy issues, regulatory constraints, or complexity of data. Even with the large              
amounts of data available, simulated data can provide researchers with a strong realistic             
dataset for analysis across domains and well-crafted simulated data can be used to develop              
new theories, examine policy changes, and review the effects of behavioral changes. 

  
The aim of this paper is to propose and test the development of a simulation for use in the                   
business domain, specifically in the field of accounting and taxation. The need for simulation              
data in business has been demonstrated and proposed for teaching cases in accounting             
(Sledgianowski and Petra, 2018), managerial accounting (Koeplin, 2005), and interactive game           
simulation in accounting (Milner et al., 2008). The purpose of any simulation is to provide a                
clearer understanding of an environment and the effect of changes to that environment             
(Sargent, 2013). By developing a system whereby simulated tax returns for any given year can               
be produced, students of taxation and policy makers will benefit by being able to conduct               
repeated testing on returns using different stratifications such as adjusted gross income (AGI) ,              
filing status, or state where the return is filed. 

  
Drawing from statistical and economic theory regarding the various components of a tax return,              
which are primary elements on any economy, such as income and number of dependents, we               
create distributions using the prevailing economic theories about income using information           
regarding most recent tax returns available from the Internal Revenue Service (IRS) Statistics             
of Income (SOI) division. We create a simulation system to produce 147,000 tax returns,              
representing approximately 1% of the population, and validate the output. The results of the              
methodology and validation are presented below. 
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Literature Review 
 
Simulation Theory 
 
Simulations attempt to model the “real world” for researchers in a way that can help identify the                 
effects of changes to an ecosystem or highlight naturally occurring phenomena (Banks et al,              
2005). Simulations can be quite rich in providing analysis however it has its detractors.              
Researchers have argued about the benefits and the disadvantages of using simulations.            
Further validating simulations can be problematic (Sargant, 2013), and others have discussed            
concern with the validation of economic models and social science models (Kliendofer et al.              
1998).  
 
The role simulations play in providing insights to test theories and ideas, identify bottlenecks,              
and experiment with different conditions can be invaluable in a different number of business              
settings including accounting (Shannon, 1998), but, there is a paucity of simulation use in fields               
such as accounting and taxation where academics rely on a posterior data to teach or analyze                
effects. There are increasing calls for more active learning techniques in accounting, where             
simulations and simulated data can be easily leveraged (Libby, 1991; Phillips and Graeff, 2014).              
In their review of curriculum resources available for integrating Big Data and information             
technology into the accounting curriculum, Sledgianowski, Gomaa, and Tan (2017) found limited            
curriculum resources, including data sets, available to demonstrate changes in tax policy.            
Grummel (2003) argues that policy makers must estimate the effects of changes in tax policy in                
order to determine the worthiness of such policies. 
 
The physical sciences such as physics, biology and astronomy utilize simulations widely due to              
the cost or impractical nature of physical experiments (Banks et al, 2004). In social sciences               
there is a growing trend to use simulations to identify human behavior under varying              
circumstances such as individual behaviors in population, financial and social policy           
interventions, and analyzing information flows among interactions (Gilbert and Troitzsch, 2005).           
In business, the use of simulations has expanded to identify traditional customer segmentation             
(Burns and Gentry, 1992), personality and culture in organizations (Chatman and           
Barsade,1995), and decision making (Farias, 1998). Economists have used simulations to           
further understand the effect of economics of sustainable energy systems (Ketter et al., 2013),              
and regional impact of monetary policy in economies at large, (Fishkind, 1977), and the effect of                
household behavior and prices (Gottwalt et al., 2011). Information economics uses electronic            
auction simulations to test theories regarding auctions such as first price auctions, group buying              
and Dutch auctions (Neugebauer and Selten, 2006; Pelaez et al., 2013).  
 
Simulations can be classified as a numerical algorithm or system that can describe the behavior               
of an economic system (Shannon, 1998). The key to a simulation is appropriately modelling the               
stochastic portion of the simulation (Kellner et al., 1999). For example, a successful simulation              
of tax returns would closely identify a series of stochastic distributions and use these as inputs                
to produce a series of returns thereby modelling the entire population of United States individual               
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tax return filings. These input distributions would include the distribution of income, filing status,              
filing state, number of dependents, etc. Some distributions are continuous and bounded, such             
as income, while others are discrete, such as the number of exemptions and filing status.               
Therefore, to effectively model all tax returns, the final simulation must take into account the               
different distributions for these items coalesced from previous research and tie them to the              
statistical information provided by the IRS about the entire set of returns. 
 
The Statistics of Income (SOI) is a program of the IRS with the mandate to produce annual                 
statistics of the application of tax code as it affects various strata of the United States including                 
individuals, profit and not-for-profit businesses, estates, etc (SOI-Tax-Stats). The information          
provided by SOI includes categorical data of anonymized individual tax return filings. For our              
simulation, we used the information provided about adjusted gross income (AGI), filing state,             
and filing status, along with other line item information. Using this information, our goal is to                
identify the distributions that make up the key components of each return in an effort to produce                 
a very large simulated data set of returns. The following presents our evolving methodology on               
how we have proceeded to create the data set. 
 
 
Methodology  
 
Our approach to creating a simulated data set involved utilizing the information provided by the               
IRS SOI. However, the IRS SOI does not provide any information on the statistical distributions,               
and therefore we used relevant literature to inform how the simulation could be created. There               
were two primary goals for the simulation. The first goal was to accurately model the AGI                
distribution, and the second was to model categorical, or binned, items such as filing status,               
states, deductions, exemptions and dependents.  
 
AGI Distribution 
 
In order to create valid simulated tax return data, first we need to understand the distribution of                 
the Adjusted Gross Income. Over the last couple of decades, researchers conducted many             
studies to better understand how income is distributed. McDonald (1984), studied the            
relationship between macroeconomic variables and income inequality using the Generalized          
Beta Distribution of the Second Kind (GB2) as a means of modeling income. GB2 is a                
continuous probability distribution with 4 parameters, μ, σ, ν, and τ, which describe the location,               
scale, skewness and kurtosis. Dastrup et al. (2006) studied the impact of taxes and transfer               
payments on the distribution of income in 13 countries, and found that total income follows a                
Generalized Beta of the First Kind (GB1) distribution, but the fit of earnings data was better                
represented by GB2. Other researchers have studied the GB2 distribution for income and have              
found that it significantly outperforms other nested forms of beta distribution for modelling the              
United States income data.  
 
The IRS provides limited information on AGI by presenting tabular information in a group format               
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with associated mean of AGI and total number of tax returns in each bin. The bins for AGI are                   
referred to as the “AGI Stub”, which represents the size of adjusted gross income within a                
particular range. The distribution of income, or any other statistical parameter, is not provided              
by the IRS. Therefore, we infer the distribution of Adjusted Gross Income will follow the same                
distribution as income, more specifically, earnings, since the AGI is derived from income. Using              
this premise, we create our AGI dataset using GB2; however, the parameters to the GB2 are                
not known, thus, we developed a method to identify the appropriate parameters. Since the US               
income is generally a left bounded, right skewed distribution, GB2 distribution could be             
considered as a good fit to model the US income data. 
 
In order to create GB2 parameters, we developed a set of iterative steps using simulation               
techniques in R to create the dataset. There are 10 bins of income provided by IRS, in which                  
each bin represents the total gross income for a specific range for a given tax year (                 
15in54cmcsv.csv ​- Individual Income and Tax Data, by State and Size of Adjusted Gross              
Income, Tax Year 2015). Our first step was to produce sample returns for each of the bins.                 
Thus, within each bin we produce a sample with a uniform distribution, using the min and max of                  
each bin, i.e. AGI amount for the bin. Using the ​runif function in R, we populated the number                  
of returns required for each bin as given by the IRS, and the minimum and maximum of the                  
income for each target bin. Since, the tail of the last bin, income greater than $1MM, is                 
unknown, i.e. the maximum amount in the largest bin is unbounded, we did not simulate any                
returns for this bin during this first stage. This step is repeated n-times, where n is a simulation                  
parameter, creating n sets of simulated returns for each bin. We compare the total dollar               
amount of returns in each simulated bin, with the total dollar amount for returns in each bin                 
reported from the IRS. The final set of returns in each bin is chosen from the set which has the                    
smallest difference in terms of dollar amount.  
 
The complete dataset which contained all randomly produced returns for bins 2-9, was fed into               
the ​ml.fit.gb2 function to calculate the parameters of the GB2 distribution. The GB2             
parameters μ, σ, ν, and τ, which are respectively referred as shape1, scale, shape2, and               
shape3, are then used to generated a random dataset using the ​rgb2 ​function in R               
representing the AGI data. This dataset is left bounded at zero and unbounded from the right,                
therefore, it contains the last bin of data which was left out in the first step. We repeat the                   
process of creating GB2 distributed random returns n-times and compare the total AGI amount              
of all the bins less than $1MM with the original total AGI amounts for the same bins provided by                   
IRS. The goal was to chose the sample that has the closest total dollar amount of AGI to the                   
total AGI estimation reported by the IRS. Figure 1 graphically demonstrates how the GB2              
distribution with the identified parameters align to the uniform distribution,derived from the IRS             
tabular information.  
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        Figure 1: Graphical comparison of the GB2 dIstribution to the estimated uniform distribution for income 

 
We compared the full results of our simulated set with the information from the IRS. The results                 
determined that the majority of errors for GB2 dataset are related to the tail, i.e. incomes greater                 
than $200K. We combined the returns less than 200K from the GB2 dataset with the returns                
between $200K and $1MM from the uniformly distributed random data, in an attempt to reduce               
the tail end errors. This new dataset was fed again into ​ml.fit.gb2 function again to produce                
new GB2 parameters. Using the new parameters, we produced a complete simulated AGI             
dataset. We repeat this process of creating GB2 distributed random returns n-times and             
compare the total AGI amount of all the bins less than $1MM with the original total AGI amounts                  
for the same bins provided by IRS.  
 
 
Once the simulated final set is identified, for bins 2-9, the returns with amount of zero, i.e. “No                  
Adjusted Gross Income” was added to the final simulated dataset based on the total number of                
returns with no adjusted gross income provided by the IRS. The final AGI Dataset, which has                
the minimum difference we call the Golden AGI dataset. This final sample follows a GB2               
distribution matching a similar distribution of US income as the literature indicates. Table 1              
provides an overview of the performance of the individual distributions and then the combined              
distributions.  
  
 
 

AGI 
STUB Actual Uniform ER GB2 ER GB2 + UNIF Error 
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2 113,014,218 107,818,588 4.6% 113,707,924 -0.6% 117,774,798 -4.2% 
3 564,191,288 576,645,783 -2.2% 52,390,8485 7.1% 536,601,048 4.9% 
4 1,269,641,505 1,313,434,013 -3.4% 1,289,491,691 -1.6% 1,306,280,477 -2.9% 
5 1,226,659,619 1,246,305,955 -1.6% 1,250,658,878 -2.0% 1,293,363,680 -5.4% 
6 1,119,853,093 1,131,336,682 -1.0% 1,063,883,334 5.0% 1,038,155,400 7.3% 
7 2,480,181,406 2,747,496,519 -10.8% 2,450,950,121 1.2% 2,291,438,404 7.6% 
8 1,544,179,196 1,905,039,448 -23.4% 2,024,710,802 -31.1% 1,811,441,744 -17.3% 
9 583,356,220 647,013,538 -10.9% 679,115,171 -16.4% 565,138,139 3.1% 

Total 8,901,076,545 9,675,090,527 -8.7% 9,396,426,406 -5.6% 8,960,193,691 -0.7% 

10 1,450,665,049 N/A N/A 470,322,029 67.6% 403,167,304 72.2% 

Table 1: Comparison of Dollar Values in AGI Stub buckets between distribution 

 
Binned Items (e.g. Discrete Items) 
 
The Golden dataset only reflects the US Adjusted Gross Income in total for each bin. However,                
the aim of this simulation is to produce a dataset with more granular information at the state                 
level, and filing status, along with other metrics for deductions and adjustments. The             
15in54cmcsv file provided by the IRS, contains the total dollar amount and total number of               
returns for each state per income level. In order to determine the number returns for each state,                 
we ran a proportional allocation process, in which for each state we calculated the percentage               
of returns, and the AGI dollar amount at a state level. We used an iterative process to ensure                  
the total amount within each AGI / state bin has the least error, in comparison with the actual                  
data, in a similar fashion to the iterative process we ran on previous steps. 
 
The 15in54cmcsv file ​also divides each AGI / state bin into four different filing statuses (Single,                
Married Filing Joint, Married Filing Separate, Head of Household). The same process, as above,              
was used to calculate the total dollar amount of returns for each filing status. Other binned                
items, for example, items such as State and Local Income Tax (SALT) deduction, real estate               
tax deduction, mortgage interest paid deductions, charitable deductions, etc., are calculated           
based on the mean provided for each AGI/state bin. Not every deduction in the tax form is                 
applicable to every return. Only a proportion of the returns have some of these itemized               
deductions, which were estimated and identified based of the probability provided by the IRS.              
Since the IRS does not provide any parameters for these deductions, we can not identify a                
reasonable distribution for these binned items, and therefore, based on the probability of a              
return having the stated deduction, we attempt to flag returns using a binomial distribution. For               
instance, some states do not have SALT deduction and therefore returns for those states will               
get zeros for the amount of State and Local Income. The process of flagging returns for each                 
item in the tax form was used to identify returns with the applicable items within each AGI bin.                  
We used ​rbinom function in R to create flags for applicable items for each return based on the                  
percentage of returns having a specific itemized deduction and filled the value for the deduction               
based on the mean provided in the ​15in54cmcsv​ for each item for the AGI / state combination. 
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The number of exemptions is comprised of multiple pieces derived from filing status and number               
of dependents. For a particular filing status, there exists a minimum number of exemptions. For               
instance, a single filing status would only have 1 exemption. Therefore, some of the exemption               
values which are based on filing status are predetermined and do not require any distribution               
calculation. However, the number of dependents is a discrete variable, which follows a poisson              
distribution (Jennings et al., 1999) and therefore the number of dependents is calculated based              
on this distribution. 
 
Our final simulated result set produced 147K simulated returns form across all 50 states in               
under 15 minutes. The Appendix provides a table showing the performance of our simulation              
against the IRS reported measures by each AGI bin. Further, we provide a table with the                
performance of NY, CA, and CT. Finally, we provide a sample record from the simulation.  
 
 
Discussion and Limitations 
 
Using the literature review and analytical methods we were able to successfully complete a              
simulation of the US tax returns across varying states and filing status. Our error rates for most                 
of the buckets were less than 5%, and we are optimistic in our approach that we will be able to                    
further refine the error rates and provide a very robust and accurate sample set of returns for                 
use in case study and policy analysis.  
 
Limitations 
 
The tail of the distribution provides one of the most significant challenges. Previous research              
has demonstrated the challenge of the higher income, right tail, and thus researchers show that               
a power-law, Pareto distribution, might be an alternative (Singh and Madalla, 2008). The             
challenge includes the unbounded nature of the right tail, coupled with a different shape (Singh               
and Madalla, 2008). Additionally, the IRS does not provide any information other than             
descriptive measures for some of the binned items, e.g. SALT Deduction, and therefore more              
research is required to determine if any possible distribution could be uncovered, which will              
strengthen the simulation result set.  
 
The aim of the simulation is to produce a significant dataset that could be used for teaching and                  
possibly for examining policy changes. Our small samples, 147K returns found some issues with              
smaller bins, such as high end earners in states, with small percentages of filings for a given                 
filing status. Therefore, additional efforts are being explored to meet the challenges of ensuring              
a certain number of returns available within these buckets. Our current approach focused on              
ensuring the minimal error of a sum AGI dollar value for each bin. This sacrifice caused the                 
issue of smaller than predicted number of returns for some small bins. Therefore, we are               
examining ways of rectifying this issue.  
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Additional research and testing should be conducted on the GB2 distribution and the parameter              
estimates. While our efforts have been clear in identifying the best parameters for the GB2               
distribution, we encourage additional research on the use of this distribution and possibly see              
how other factors such as GDP, unemployment, etc. could impact the distribution and therefore              
the results.  
 
Conclusion  
 
The resulting simulated dataset represents a strong move forward toward the development of             
simulated data in accounting. Thereby, allowing for better training through the development of             
case studies and learning exercises, as well as testing and validating policy changes to              
determine the possible effects of those changes. This paper focuses on how the simulation was               
developed and provides a model for the development of other simulations. It is essential for               
researchers in analytics to use fundamental knowledge of distributions in order to properly             
identify the stochastic portion of line items on the tax return to be simulated. We further believe                 
this approach could be leveraged for other obfuscated data such as healthcare claims, in which               
government entities only provide aggregated, binned information, for which the distributions are            
not provided or readily known.  
 
 
APPENDIX 
 
Appendix 1: AGI STUB From IRS Definition (2015) 
 

AGI STUB Definition 

0  No AGI Stub 

1 ‘Under $1’ 

2 '$1 under $10,000' 

3  '$10,000 under $25,000' 

4 '$25,000 under $50,000' 

5 '$50,000 under $75,000' 

6 '$75,000 under $100,000' 

7  '$100,000 under $200,000' 

8 ‘$200,000 under $500,000’ 

9 ‘$500,000 under $1,000,000’ 

10 ‘$1,000,000 or more’ 
(Source: 15incmdocguide.doc - irs.gov) 
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Appendix 2: Comparison of Actual Returns / Simulation (US) 
AGI STUB Actual Simulation Error 

2 113,014,218 115,159,189 -1.9% 
3 564,191,288 529,537,320 6.1% 
4 1,269,641,505 1,313,372,561 -3.4% 
5 1,226,659,619 1,270,202,315 -3.5% 
6 1,119,853,093 1,055,053,077 5.8% 
7 2,480,181,406 2,402,095,486 3.1% 
8 1,544,179,196 1,832,762,349 -18.7% 
9 583,356,220 627,196,855 -7.5% 

10 1,450,665,049 502,302,088 65.4% 
(in US dollars) 
 
The table above shows the tax return cumulative dollar amount for each AGI STUB for 147K                
returns and compares these values to the simulated returns. We provided the error rate for each                
of the AGI Stub buckets 
 
Appendix 3: Comparison of Actual Returns / Simulation (NY, CA, CT) 
 
New York 

AGI STUB Actual Simulation Error 
2 7,763,544 7,817,792 -0.7% 
3 35,130,853 33,216,257 5.4% 
4 76,039,110 77,397,913 -1.8% 
5 78,326,064 80,167,184 -2.4% 
6 70,814,434 64,127,972 9.4% 
7 167,667,604 162,534,537 3.1% 
8 115,024,969 134,611,613 -17.0% 
9 51,488,125 48,580,301 5.6% 

10 199,755,393 44,478,528 77.7% 
(in US dollars) 
 
California 

AGI STUB Actual Simulation Error 
2 12,337,767 12,423,307 -0.7% 
3 63,480,036 67,758,915 -6.7% 
4 148,424,996 147,161,392 0.9% 
5 146,475,591 139,489,257 4.8% 
6 114,481,108 126,874,038 -10.8% 
7 307,059,700 322,901,931 -5.2% 
8 302,555,613 250,406,351 17.2% 
9 100,208,721 94,489,429 5.7% 

10 82,538,011 255,186,461 -209.2% 
(in US dollars) 
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Connecticut 
AGI STUB Actual Simulation Error 

2 1,235,343 1,330,922 -7.7% 
3 5,344,230 5,000,547 6.4% 
4 13,402,509 13,146,341 1.9% 
5 14,875,742 15,177,946 -2.0% 
6 14,419,990 13,371,925 7.3% 
7 38,235,748 36,085,325 5.6% 
8 28,201,691 37,321,681 -32.3% 
9 12,817,951 12,757,631 0.5% 

10 41,362,815 16,235,645 60.7% 
(in US dollars) 
 
The tables above show the tax return cumulative dollar amount for each AGI STUB for given                
states and compares these values to the simulated returns. We provided the error rate for each                
of the AGI STUB buckets 
 
Appendix 4: Sample tax return from the simulation (NY)  
Line Item or Field in Tax Return  Value of Field 
1040:38 AGI amount 7899.20 
States NY 

Filing status 
MARS1 

(Single Filing Status) 
Schedule a (itemized/ standard) itemized 
1040:40 Total 6442.74 
1040:40 standard deduction amount 0 
Schedule A:5a State and local income taxes amount 0 
Schedule A:6 Real estate taxes amount 6442.74 
Schedule A:10 Mortgage interest paid amount 0 
Schedule A:19 Charity amount 0 

1040:12 Business or professional net income (less loss) amount 0 

Schedule E:32 Partnership/S-corp net income (less loss) amount -2059.74 
1040:35 Domestic production activities deduction amount 0 
1040:6d Number of exemptions 0 
exemption amount 0 
1040:6c Number of dependents 0 
1040:52 Number of returns with child tax credit 0 
1040:52 Child tax credit amount 0 
1040:43 Taxable income amount 1456.46 
1040:44 Tax 145.65 
1040:56 Income tax amount 145.65 
1040:56 Income tax amount with negative numbers 145.65 
(all amounts in US dollars) 
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ABSTRACT 
The purpose of this paper is to explore the current extent of non-GAAP income reporting by 
publicly traded companies and the possible impact the 2010 change in Regulation G and S-K has 
had on corporate reporting behavior.  Our sample is comprised of those companies listed in the 
Standard and Poor’s (S&P) 100 for the year 2014. We collected the 4th quarter earnings releases 
of these companies for the years 2010 through 2016 to study their reported annual non-GAAP 
income disclosure, if any. We show that the relaxation of Regulation G and S-K in 2010 appears 
to have resulted in more frequent reporting of non-GAAP income measures. 
 
INTRODUCTION 
A non-GAAP financial measure is a numerical measure that adjusts the most directly comparable 
GAAP measure reported on the audited financial statements.  Non-GAAP financial measures are 
not a required disclosure but are often reported in the Management’s Discussion and Analysis 
section of a company’s quarterly, 10-Q, or annual, 10-K, financial report filings. They also can 
be reported in earnings releases and other forms of communication a company uses to provide 
additional insight into its business beyond that found in the financial statements prepared 
according to US GAAP.  Non-GAAP measures are not subject to audit; however, they are 
regulated by the SEC. Public companies must comply with Regulation G which addresses all 
non-GAAP financial disclosures as well as Item 10(e) of Regulation S-K, which addresses non-
GAAP information included in SEC filings. Therefore, there is additional regulation imposed on 
non-GAAP disclosures in the 10-Q or 10-K filing. Common non-GAAP financial measures are 
earnings before interest, taxes, depreciation and amortization (EBITDA), adjusted EBITDA, and 
non-GAAP Income. These measures often parcel out different aspects of a company’s operations 
and/or remove the effects of large, unusual, and/or non-recurring transactions. (PWC, 2014). The 
calculation of these measures is highly subjective and is not necessarily comparable across 
industries or companies. 
 
REGULATORY BACKGROUND 
The SEC issued its Final Rule on the Conditions for Use of Non-GAAP Financial Measures in 
2002, effective March 28, 2003. They adopted a new disclosure regulation, Regulation G, which 
would require that public companies which disclose non-GAAP financial measures to include the 
most directly comparable GAAP financial measure and a reconciliation of the disclosed non-
GAAP financial measure to that most directly comparable financial measure. Within this rule, 
the SEC adopted amendments to Item 10 of Regulation S-K and S-B and Form 20-F to provide 
additional guidance to public companies that report non-GAAP financial measures in their SEC 
filings. They also amended Form 8-K which applies to earnings releases and similar 
announcements. (SEC, 2002). 
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The Rule specifically noted, “For purposes of Regulation G, a non-GAAP financial measure is a 
numerical measure of a registrant's historical or future financial performance, financial position 
or cash flows that (1) excludes amounts, or is subject to adjustments that have the effect of 
excluding amounts, that are included in the most directly comparable measure calculated and 
presented in accordance with GAAP in the statement of income, balance sheet or statement of 
cash flows (or equivalent statements) of the issuer; or (2) includes amounts, or is subject to 
adjustments that have the effect of including amounts, that are excluded from the most directly 
comparable measure so calculated and presented.” The Rule also stated that public companies 
must not, “exclude charges or liabilities that required, or will require, a cash settlement” or 
“adjust a non-GAAP performance measure to eliminate or smooth items identified as non-
recurring, infrequent or unusual, when the nature of the charge or gain is such that it is 
reasonably likely to recur within two years, or there was a similar charge or gain within the prior 
two years.” (SEC, 2002). 
 
“Regulation G and the amendments to our rules are intended to ensure that investors and others 
are not misled by the use of non-GAAP financial measure,” and that the reconciliation of the 
non-GAAP financial measure with its most directly comparable financial measure, “will help 
investors and market professionals to better evaluate the non-GAAP financial measures 
presented.”  The SEC believes that the reconciliation “will provide the securities markets with 
additional information to more accurately evaluate companies' securities and, in turn, result in a 
more accurate pricing of securities.” (SEC 2002). 
 
In 2010, the SEC’s Division of Corporation Finance updated and significantly moderated its 
Compliance and Disclosure Interpretations (C&DIs) related to non-GAAP financial measures, 
indicating there will be fewer objections to the disclosure of such measures in SEC filings. The 
SEC was concerned that companies were not providing meaningful information to investors due 
to the original stricter guidance. In particular, the original Rule made it difficult for a company to 
justify and defend the disclosure of a non-GAAP financial measure that excludes a recurring 
item. The modified CDI specifically stated, “The fact that a registrant cannot describe a charge 
or gain as non-recurring, infrequent, or unusual, however, does not mean the registrant cannot 
adjust for that charge or gain. Registrants can make adjustments they believe are appropriate, 
subject to Regulation G and other requirements of Item 10(e) of Regulation S-K.” (EY, 2010). 
 
The relaxation of the Rule opened up a doorway for companies to determine what is appropriate 
to exclude from GAAP earnings in arriving at a non-GAAP financial measure. Growing concern 
over the inconsistency, lack of comparability and possible misleading effects of non-GAAP 
measures led the SEC to revisit the guidance. SEC Chair Mary Jo White discussed the topic in a 
December 2015 Speech at the AICPA National Conference.  
 

“Another financial reporting topic of shared interest and current conversation is 
the use of non-GAAP measures.  This area deserves close attention, both to make 
sure that our current rules are being followed and to ask whether they are 
sufficiently robust in light of current market practices.  Non-GAAP measures are 
allowed in order to convey information to investors that the issuer believes is 
relevant and useful in understanding its performance.  By some indications, such 
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as analyst coverage and press commentary, non-GAAP measures are used 
extensively and, in some instances, may be a source of confusion. 
 
Like every other issue of financial reporting, good practices in the use of non-
GAAP measures begin with preparers.  While your chief financial officer and 
investor relations team may be quite enamored of non-GAAP measures as useful 
market communication devices, your finance and legal teams, along with your 
audit committees, should carefully attend to the use of these measures and 
consider questions such as:  Why are you using the non-GAAP measure, and how 
does it provide investors with useful information?  Are you giving non-GAAP 
measures no greater prominence than the GAAP measures, as required under the 
rules?  Are your explanations of how you are using the non-GAAP measures – 
and why they are useful for your investors – accurate and complete, drafted 
without boilerplate?  Are there appropriate controls over the calculation of non-
GAAP measures?” (White, 2015). 

 
The frequency of non-GAAP (or “pro forma”) reporting continued to increase despite 
preliminary evidence that regulatory intervention led to a decline in non-
GAAP disclosures. In particular, the Sarbanes–Oxley Act of 2002 (SOX) and Regulation 
G (2003) impose strict requirements related to the reporting of non-GAAP numbers. 
More recently, the SEC placed heightened focus on non-GAAP reporting and declared it 
a “fraud risk factor.” (Black et al., 2017) 
 
In May 2016, the SEC issued new CDIs and amended others reflecting the unease with 
the proliferation of the reporting of non-GAAP financial measures as well as the types of 
adjustments being made to GAAP measures. Key provisions of the new guidance 
include: 
 

 Certain adjustments may violate Regulation G because they cause the presentation 
of the non-GAAP measure to be misleading even though they are not expressly 
prohibited by Regulation G. 

 A non-GAAP measure that adjusts a particular charge or gain in the current 
period for which similar charges and gains were not adjusted in prior periods 
could violate Regulation G.  

 A non-GAAP financial measure that is adjusting only for non-recurring charges 
when there were also non-recurring gains in the same period could violate 
Regulation G. 

 A non-GAAP financial measure may not be presented with greater prominence 
than the most directly comparable GAAP measure.  Examples of non-GAAP 
presentations that are more prominent and may violate Item 10(e) of Regulation 
S-K include: 

o Presenting a full income statement of non-GAAP financial measures, even 
if the presentation is used to reconcile these non-GAAP measures to the 
most directly comparable GAAP measures. 
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o Presenting a non-GAAP measure that precedes the most directly 
comparable GAAP measure or omitting the comparable GAAP measures 
from an earnings release headline or caption.  

o Presenting a non-GAAP measure with the style of presentation (e.g., bold 
or larger font) that emphasizes the non-GAAP measure over the 
comparable GAAP measure. 

o Describing a non-GAAP measure as “record performance” or 
“exceptional” without at least an equally prominent descriptive 
characterization of the comparable GAAP measure. 

o Excluding a quantitative reconciliation with respect to a forward-looking 
non-GAAP measure in reliance on the “unreasonable efforts” exception in 
Item 10(e) of Regulation S-K without disclosing that fact and identifying 
the information that is unavailable and its probable significance in a 
location of equal or greater prominence. 

o Providing a discussion and analysis of a non-GAAP measure without a 
similar discussion and analysis of the comparable GAAP measure in a 
location with equal or greater prominence. 

 
 The prohibition of adjusting a non-GAAP financial performance measure to 

eliminate or smooth items identified as non-recurring, infrequent or unusual is 
based on the description, not the nature, of the charge. It would not be appropriate 
to say that a charge or gain is non-recurring if it is reasonably likely to recur 
within two years or there was a similar charge or gain in the prior two years. 
 

 Free cash flow is a liquidity measure and must not be presented on a per share 
basis. A clear description of how this measure is calculated, as well as any 
necessary reconciliation, should accompany the measure. 
 

 Registrants should provide income tax effects on its non-GAAP measures 
depending on the nature of the measure, such as a liquidity measure or 
performance measure. Adjustments to arrive at non-GAAP measures should not 
be presented net of tax, rather, the income tax adjustment should be presented 
separately. (SEC, 2016).  

 
LITERATURE REVIEW 
Research in the area of non-GAAP income reporting has explored changes in reporting behavior 
pre and post regulatory enforcements, value relevance of and market reaction to the non-GAAP 
income disclosure, and opportunistic non-GAAP earnings management. Our research focuses on 
changes in the reporting behavior of publicly traded companies. Our work extends Nicholas et al. 
(2005) and Webber et al. (2013). Nichols et al. (2005) study the earnings releases of companies 
reporting pro forma (i.e. non-GAAP) results from 1999 through 2004, specifically focusing on 
the items included in pro forma adjustments and their frequency, the magnitude of 
the adjustments compared to GAAP, and the rationale for the adjustments. The authors findings 
indicate pro forma adjustments show significantly higher earnings compared 
to GAAP earnings and that the magnitude of such differences is highly material.  
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Webber et al. (2013) examines the extent to which S&P 100 companies disclose non-
GAAP income measures in their annual earnings releases. They find that the number of S&P 100 
companies disclosing a non-GAAP income measure increases significantly from 44% to 60% 
during their period of study. They identify repetitive adjustments for the same item in multiple 
years for about half of the companies reporting non-GAAP income. Those adjustments are 
restructuring charges, net gains/losses on sales of tangible assets, net gains/losses on sales of 
financial assets, impairment charges, litigation costs, costs associated with business 
combinations, and amortization of intangible assets. The authors note that several companies 
refer to the use of non-GAAP earnings to “evaluate ‘ongoing’ operating trends”. They conclude 
that a change in tone at the SEC has led to more frequent reporting of non-GAAP 
performance that had previously been considered to be “potentially misleading”.  
 
Much additional research has been performed to evaluate various aspects of non-GAAP income 
reporting. Bradshaw et al. (2002) show that, over the past 20 years, there has been a dramatic 
increase in the frequency and magnitude of cases where "GAAP" and "Street" (i.e. non-GAAP) 
earnings differ. They find a strong tendency towards the reporting of a Street earnings number 
that exceeds the GAAP earnings number. Afterman (2005) discusses the replacement of pro 
forma financial information by the “non-GAAP” financial measure with the issuance of 
Regulation G and Item 10(e) of Regulation S-K in January 2003 as well as the increased use of 
non-GAAP metrics resulting in more guidelines issued by the SEC.  Marques (2006) finds the 
probability of disclosure of non-GAAP earnings declines in 2003, but the probability of 
disclosure of other non-GAAP financial measures has an accelerated decline after the SEC 
intervention. Entwistle et al. (2006) document significant shifts in pro forma reporting for S&P 
500 companies between 2001 and 2003. They find that the proportion of firms reporting pro 
forma earnings declines from 77 to 54 percent and that pro forma is used in a less biased manner 
by 2003. In addition, firms present pro formas in press releases in a much less prominent and less 
potentially misleading manner in 2003. 
 
Kolev et al. (2008) find that, on average, exclusions are of higher quality (i.e., more transitory) 
following intervention by the SEC into non-GAAP reporting. However, when they decompose 
total exclusions into special items and other exclusions, they find evidence that the quality of 
special items has decreased in the post-intervention period suggesting that managers shifted more 
recurring expenses into special items after the SEC regulation. Heflin et al. (2008) find the 2003 
regulations resulted in modest declines in the frequency of special and other item exclusions and 
a decrease in exclusion magnitude. The authors conclude that the regulations reduced firms’ 
willingness to use non-GAAP earnings to indicate permanent earnings. Campbell et al. (2009) 
find that, post-Regulation G, the proportion of companies disclosing non-GAAP financial 
measures decreased only moderately and that the most common pre-Regulation G categories of 
adjustments changed. The authors also note that non-GAAP terminology is inconsistent amongst 
companies.  
 
Black et al. (2012) find that the regulation of pro forma reporting has increased the average 
quality of pro forma earnings disclosures by removing the more misleading disclosures. The 
authors contend that the quality of pro forma reporting has improved following SOX. Baumaker 
et al. (2014) examine press releases following Regulation G and find that while managers 
generally provide some information about transitory gains in the earnings announcement, there is 
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great variation in the disclosure. For example, most managers mention the gain in the earnings 
announcement but few report non-GAAP earnings per share that excludes transitory gains. The 
percentage of reporting is significantly lower than in the pre-Regulation G period. Parrino (2016) 
contends that the appropriate use of non-GAAP financial measures can enhance investor 
understanding of a company’s business and operating results, however, the relatively permissive 
SEC attitude towards the use of non-GAAP measures in recent years has led to increased 
reliance on non-GAAP measures by companies in a manner the SEC views as inconsistent with 
its rules.  
 
Black et al. (2017) find that firms reporting non-GAAP earnings in the post-SOX period are less 
likely to exclude recurring items incremental to those excluded by analysts. They also find that 
some firms exclude specific recurring items “aggressively”. King (2017) discusses the problems 
associated with the use of non-GAAP corporate earnings measures and that the disclosure of 
non-GAAP measures reduces the investor's ability to compare companies' financial results. Bond 
et al. (2017) find that both Regulation G and C&DIs are associated with an increase in the 
quality of non-GAAP earnings exclusions. The authors define quality exclusions as those that are 
more transitory and have less predictive power for future operating earnings.  
 
Black et al. (2018) contend that more recent SEC C&DIs may be too restrictive in terms of the 
types of non-GAAP disclosures and recommend a relaxation of the current enforcement of 
Regulation G. The authors support FASB proposals for greater “disaggregation” in the GAAP 
income statement to provide increased transparency in non-GAAP reporting and believe the 
PCAOB should require auditors to be more involved with the non-GAAP disclosures. 
 
HYPOTHESES 
First, we surmise that the liberalization provided by the 2010 change in Regulation G would 
result in an increase in number of companies reporting non-GAAP earning measures over the 
subsequent year or two. It seems reasonable that it would take some time for the impact of the 
regulation change to be reflected in corporate behavior. Second, we predicted that after this 
initial response, without any additional externality of consequence, the number of companies 
reporting non-GAAP earning measures would level off. 
 
We formalize these hypotheses as follows: 
 

1) 𝐻𝑜: 𝑝ଶ଴ଵଶ ≤  𝑝ଶ଴ଵ଴ 

    𝐻𝑎: 𝑝ଶ଴ଵଶ >  𝑝ଶ଴ଵ଴ 

 
2) 𝐻𝑜: 𝑝ଶ଴ଵ଺ =  𝑝ଶ଴ଵଶ 

    𝐻𝑎: 𝑝ଶ଴ଵ଺ ≠ 𝑝ଶ଴ଵଶ 
 
Where 𝑝௬௘௔௥ represents the proportion of companies that reported non-GAAP earnings in that 
year. 
 
DATA 
We collected the annual non-GAAP earnings disclosures, where reported, from the 4th quarter 
earnings releases of companies listed in the 2014 S&P100 for the period 2010 through 2016. The 
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S&P 100 Index, a sub-set of the S&P 500, measures the performance of large cap companies in 
the United States. The Index comprises 100 major, blue chip companies across multiple industry 
groups (S&P Dow Jones Indices, 2018). We selected the year 2014 as the reference year for the 
companies comprising the S&P 100 as it is the midpoint in the period of study, following the 
approach taken by Webber et al. (2013).  
 
We used the data from the companies’ earnings releases because they provide a relatively less-
regulated disclosure compared to those found in the 10-Q or 10-K, due to the additional 
regulations imposed on SEC filings by Item 10(e) of Regulation S-K.  
 
Finding the press releases was a significant manual exercise. We first looked on each company’s 
web page; in many cases we could find a link to recent press releases. When this approach failed, 
we did a web search, typically looking for the press release in Business Wire 
(https://www.businesswire.com) or PR Newswire (https://www.prnewswire.com/). We were 
successful in finding all but four of the press releases covering the time span of our study.  
 
RESULTS 
Table 1 summarizes the reporting behavior of the S&P 100 companies over the period of study. 
Note again that our “base year” was 2014, so not all years have 100 companies in the sample. 
 
One immediate observation is that the percentage of companies disclosing non-GAAP earnings 
appears to increase substantially from 2010 to 2011 and again from 2011 to 2012, and then levels 
off. Roughly 50% of the companies disclose on one or more non-GAAP earning measure in 2010 
and this number rises to almost 75%. 

 
 Table 1: Sample Data Set Indicating Disclosure of Annual Non-GAAP Information 
 
 
Figure 1 graphically represents the percentage of companies disclosing non-GAAP earnings over 
time. 
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Figure 1: Percentage of Companies Disclosing Non-GAAP Earnings 

 
 
Table 2a provides summary statistics on Sales, Total Assets, Market Capitalization, and GAAP 
Net Income for all companies in our sample. Tables 2b and 2c do the same, separately, for non-
GAAP earnings reporters and then companies not reporting non-GAAP earnings. Table 2b also 
provides summary statistics on non-GAAP Net Income. 

Table 2a: Descriptive Statistics for All Companies in Sample (in $millions) 
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Table 2b: Descriptive Statistics for Companies Reporting Non-GAAP Income (in $millions) 
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Table 2c: Descriptive Statistics for Companies Not Reporting Non-GAAP Income (in 
$millions) 
 
Perhaps most relevant, comparing the median market capitalization and median assets of 
companies that report non-GAAP earnings to the entire data set, indicate there does not appear to 
be much difference on these measures, as per figures 2 and 3 below. 
 
 

 
Figure 2: Median Market Capitalization of All Companies and Non-GAAP Earnings 

Reporters 
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Figure 3: Median Assets of All Companies and Non-GAAP Earnings Reporters 

 
 
RESULTS - TEST OF HYPOTHESES 
As noted previously, we were interested in testing the following hypotheses 
 

1) 𝐻𝑜: 𝑝ଶ଴ଵଶ ≤  𝑝ଶ଴ଵ଴ 

    𝐻𝑎: 𝑝ଶ଴ଵଶ >  𝑝ଶ଴ଵ଴ 

 
2) 𝐻𝑜: 𝑝ଶ଴ଵ଺ =  𝑝ଶ଴ଵଶ 

    𝐻𝑎: 𝑝ଶ଴ଵ଺ ≠ 𝑝ଶ଴ଵଶ 
 
Where 𝑝௬௘௔௥ represents the proportion of companies that reported non-GAAP earnings in that 
year. 
 
Given our expectations, a one-sided hypothesis tests would be in order for the first case. 
However, as the two samples used in each case are not independent, we used McNemar’s test 
(Sheskin, 2011) which is a test of equality of proportions.  
 
The results of the hypothesis tests are as follows:  
 

 Case 1: Null hypothesis rejected. (McNemar's chi-squared = 11.636, df = 1, p-value = 
0.0006467. We can halve the p-value for the one-tailed equivalent.)  
 

 Case 2: Null Hypothesis not rejected. (McNemar's chi-squared = 0.066667, df = 1, p-
value = 0.7963.) 

  
We conclude that the jump in companies reporting non-GAAP earnings after the liberalization of 
Regulation G and S-K is statistically significant, and that there is no statistically significant 
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change once these values “stabilize” in 2012. Of course, this analysis cannot establish a causal 
relationship between the 2010 ruling and company behavior.   
 
FUTURE WORK 
Our future work will revolve primarily around looking at the adjustments companies make to 
arrive at non-GAAP earnings measures. Our analyses will identify those adjustments that are the 
most frequently reported by our sample companies. 
 
An important aspect of the adjustments, to both investors and the SEC, is whether a particular 
adjustment is material. While others (Webber, 2013) used Gray's index to calculate materiality, 
we 
propose using a more straight-forward calculation of adjustment / |GAAP net-income| as is used 
in business practice. We will look to see if there is any correlation between the materiality of an 
adjustment and the adjustment category it is in. 
 
To gain insight into what type of companies use non-GAAP adjustments, we will analyze 
adjustments by industry sector.  
 
Finally, we will look at other aspects of companies to see if values like size (assets or market 
capitalization) or GAAP earnings are predictors of usage of non-GAAP earnings measure. 
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ABSTRACT 
 
This study utilizes public data to address a potential indirect effect that the expansion of the 
Panama Canal may have on the import volumes of relatively smaller ports. The increase in the 
number of mega vessels going through the canal after its expansion makes relatively larger ports 
much more attractive to shippers, which could shift the traffic of relatively small- and medium-
sized vessels to ports in the Gulf and the Atlantic coasts that are unable to accommodate mega 
vessels. 
 
Preliminary results show weak evidence for the Panama Canal expansion increasing import 
volumes for smaller ports in the Atlantic or Gulf coasts. When, we control for the presence of 
larger ports in the same state as smaller ports, we find that the expansion of the canal increases 
import volumes for smaller ports in the Atlantic compared to their counterparts in the Pacific, but 
only if they have a large port within the same state. For smaller ports in the Gulf, import volumes 
increased after the canal expansion compared to small ports in the Pacific, but only if they have 
larger ports in a nearby state. 
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I. Introduction 

Prior to its expansion in 2016, the Panama Canal was only able to accommodate the 

passage of Panamax vessels—ships with a length of 965 ft. (294.13 m), width of 106 ft. (32.31 

m), and draught of 41.2 ft. (12.04 m). In terms of twenty-foot equivalent units (TEUs), the 

Panamax can carry up to 5,000 TEUs. The expansion of the canal now enables the passage of 

larger vessels that are approximately 25 percent longer, 52 percent wider, and 26 percent deeper 

than the Panamax ones. These new ships are called Neopanamax and can carry up to 14,000 

TEUs. Figure 1 compares the different vessels by their size and port infrastructure needed. This 

increase in the capacity of ships going through the canal puts pressure on U.S. Atlantic and Gulf 

ports to be able to handle increasing volumes of incoming cargo efficiently (Webster 2015). 

The Panama Canal Authority reports an increasing number of vessels of at least 

Neopanamax size passing through the canal since its expansion (Panama Canal Authority 2018). 

Table 1 shows that 59 of these ships (6.24 percent of the total number of vessels) used the canal 

in the first month after its expansion. One year later, the number of ships increased to 163 (16.03 

percent), and to 233 (23.35 percent) the year after. The increasing share of these vessels implies 

that the total volume of containers that went through the canal is larger after the expansion. 

The increase in the traffic of containers resulting from larger vessels passing through the 

canal poses challenges for ports in the U.S. and more so for ports in the Atlantic and Gulf coasts. 

To remain competitive, ports need to invest in their capacity to efficiently accommodate a higher 

number of Neopanamax vessels passing through the canal and avoid long queues (Lang and 

Veenstra 2010). For instance, Bonney (2016) reports that on the Atlantic Coast of the U.S., New 

York-New Jersey and Virginia ports have faced congestion due to being unable to efficiently 

accommodate the inbound traffic of Neopanamax ships. In this paper, we attempt to see if the 

greater number of larger vessels (Panamax and above) passing through the Panama Canal after 

its expansion pushes the traffic of small- and medium-sized vessels (below Panamax size) to 

ports in the Gulf and the Atlantic coasts that (1) cannot accommodate larger vessels, and (2) are 

either nearby or relatively far from ports that can. We hypothesize that, due to the increase in the 

number of larger vessels headed to relatively larger ports, smaller vessels will unload their 

containers at either smaller ports that are less congested and nearby, or smaller ports 
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Figure 1: Vessel Size and Corresponding Port Infrastructure 

 
Source: Bureau of Transportation Statistics, 2017 

 
Table 1: Monthly Canal Operations 

  July 2014 July 2015 July 2016 July 2017 July 2018 
  (1) (2) (3) (4) (5) 

Total number of vessels 950 1026 946 1017 998 
Panamax* and smaller 950 1026 887 854 765 
Neopanamax** and over - - 59 163 233 
Neopanamax and over % - - 6.24 16.03 23.35 
Neopanamax daily average - - 1.9 5.26 7.52 
            
* vessel with a beam of 106 feet (32.3 meters), ** vessel with a beam of 107 feet (32.6). Sources: (Panama 
Canal Authority 2018) 
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that are farther away and closer to the final destination of the containers. 

Our results show weak evidence supporting that the greater traffic of larger vessels 

increases the import volumes for relatively smaller ports in the Atlantic and Gulf compared to 

their counterparts in the Pacific. When we look specifically at “small ports” in the Atlantic and 

control for the presence of a “big port” in their state, we do not find meaningful results showing 

that they benefit more than their counterparts in the Pacific if there is not a “big port” in their 

state. Conducting the same analysis for ports in the Gulf yields significant results showing that 

“big ports” impose a negative externality (rather than a positive externality) on “small ports.” 

This is important information for relatively smaller ports because it will allow them to increase 

their efficiency and remain competitive by preparing for possible changes in their incoming 

container volume. The aim of this paper is to offer insight on possible externalities that “big 

ports” may impose on “small ports” as a result of the increase in the transit of mega vessels—an 

indirect effect of the Panama Canal expansion. 

The remainder of this paper is organized as follows. Sections 2 and 3 present a review of 

the current literature and discusses the data, respectively. Section 4 presents the model 

specification. Section 5 our empirical results regarding the effects of the canal’s expansion on the 

Atlantic and Gulf ports. Section 6 concludes with a summary of the implications of expanding 

the Panama Canal on relatively smaller ports.  

 

II. Literature Review 

The Panama Canal is the only passage connecting the Pacific and Atlantic oceans. Since 

its construction in 1914, the canal has served approximately 5 percent of global trade (Rodrigue 

2010). Data from the Panama Canal Authority shows that most of the vessels going through the 

canal are those on a U.S. East Coast-Asia route and South America West Coast-U.S. East Coast 

route. More precisely, data from 2017 show that the U.S. and China are the most frequent users 

of the Panama Canal (Panama Canal Authority 2018). The Maritime Administration Agency of 

the U.S. Department of Transportation (MARAD) reports three main routes for trade between 

Northeast Asia and the U.S.: Transpacific to the U.S. West Coast, transpacific to the U.S. East 

Coast via the Panama Canal, and Asia to the U.S. East Coast via the Suez Canal (U.S. 

Department of Transportation 2013). For waterborne trade directly to the U.S. Atlantic and Gulf 

coasts, vessels coming from Asia can also go around the Cape of Good Hope in South Africa or 
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through the Panama or Suez canals. In 2016, Bloomberg estimated that a ship traveling from 

Asia to the U.S. Gulf Coast takes 31 days through the Suez Canal, 34 days if it goes around the 

Cape of Good Hope, and a total of 20 days for ships traveling from Asia to the U.S. Atlantic 

Coast if they use the Panama Canal (Nussbaum and Malik 2016). 

Despite being the cheapest route connecting Asia and the U.S. Atlantic and Gulf coasts 

markets, the Panama Canal’s popularity decreased due to its inability to accommodate ships 

larger than the Panamax, together with often, long queues (Nussbaum and Malik 2016). Panama 

approved the expansion of the canal through a national referendum in 2006, with a construction 

period that lasted from 2009 to 2016. According to the Panama Canal Authority, the expansion 

of the canal was the largest investment on its infrastructure since its construction (Panama Canal 

Authority n.d.). The expansion project included deepening the Pacific and Atlantic Canal 

entrances, widening and deepening the Gatun Lake navigational channel, deepening of Culebra 

Cut, building new locks and water-reutilization basins on the Atlantic and the Pacific, raising the 

Gatun Lake maximum operational level, and excavating a new access channel (Pacific Access 

Channel). These changes enabled the Panama Canal to accommodate the passage of vessels up to 

Neopanamax size. 

Previous studies have looked at the effects of the Panama Canal expansion. The U.S. 

Department of Transportation examines the expansion’s effect on U.S. trade, costs, and shifts in 

cargo flows (U.S. Department of Transportation 2013). For ports specifically, the study reports a 

possible geographical rerouting of cargo—through the Panama Canal instead of through the U.S. 

West Coast. Prozi and Overmyer (2018) estimated potential effects of the Panama Canal 

expansion on Texas and other ports in the Gulf by comparing traffic data from 2015 to 2016. 

They found that the expansion of the canal had a greater impact on tankers than on container 

ships, indicating that the expansion had no immediate effect on the transit of these vessels. Boske 

and Harrison (2017) also predict that the expansion of the canal to have a positive effect on 

tankers. All of these studies, however, are limited due to not having much data after expansion 

was completed. 

 

III. Data Sources and Description 

We use port level data on yearly total import volume measured in TEUs from MARAD 

for our dependent variable. MARAD provides historical trade statistics on major U.S. ports, such 

Northeast Decision Sciences Institute 2019 Annual Conference

93



 6 

as U.S. waterborne foreign containerized trade by U.S. customs ports since 1997 (U.S. 

Department of Transportation 2017). Our data cover the period 2000-2017. MARAD classifies 

U.S. ports into the following six regions according to their location: Pacific, Atlantic, Gulf of 

Mexico, Alaska, Hawaii, and Puerto Rico. In this study, we focus only on ports in the Atlantic, 

Gulf, and Pacific coasts. A limitation of these data is that it does not provide the point of origin 

of the imported cargo. 

These data allow us to rank ports by yearly traffic volume in TEU. We define small ports 

as those that rank lower than the top 20 by TEU, and large ports as those that rank in the top 15. 

Hereinafter, we will refer to these two groups as small and big ports, respectively. We limit our 

sample to the top 50 ports because the yearly total TEU for some ports ranking below 50 is not 

available. Most of the ports ranking 21-50 are not able to accommodate Panamax vessels, so the 

direct impact of the expansion of the canal should be negligible. 

To observe possible effects that the expansion of the Panama Canal may have on the 

import volume for small ports, we use a dummy variable with a value of 1 after the expansion of 

the canal (years 2016 and 2017) and 0 otherwise. For additional determinants of import volume, 

we calculate the relative price of imports using the monthly U.S. import price index (excluding 

petroleum), and the monthly U.S. city average producer price index (PPI) for all final goods 

except food and energy. Data for these price indexes come from the Federal Reserve Bank of St. 

Louis (Bureau of Economic Analysis 2017). We also use real GDP to measure income at the 

national and state levels. Real GDP at the national level controls for global yearly import demand 

shocks. Real GDP for the states where the ports in our sample are located controls for local 

yearly demand shocks. Data for real GDP at the national and state levels come from the Bureau 

of Economic Analysis (BEA) agency of the U.S. Department of Commerce. Furthermore, we 

control for the effect that the financial crisis of 2008 may have had on import volumes by using a 

dummy variable that is equal to 1 after 2008 and 0 otherwise, the possibility that the expansion 

of the canal had a different impact on small ports contingent on their location, and the presence 

of a large port in the same state. Finally, we also use data on yearly imports from Europe 

measured in terms of monetary value from the Foreign Trade database managed by the U.S. 
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Census Bureau (U.S. Census Bureau 2018) as an attempt to control for waterborne imports 

coming from Europe1.   

 

IV. Model Specification 

 To analyze the impact of the expansion of the Panama Canal on the import volume for 

small ports, we start with a baseline specification of the form 

ln 𝑇𝐸𝑈&' = 𝛽* + 𝛽,𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 + 𝛿, ln𝐺𝐷𝑃' + 𝛿3 ln 𝑆𝑡𝑎𝑡𝑒𝐺𝐷𝑃&'
+ 𝛿: ln 𝐼𝑚𝑝𝑃𝑟𝑖𝑐𝑒' + 𝛿@𝐷𝐹𝑖𝑛𝐶𝑟𝑖𝑠𝑖𝑠'D3**E
+ 𝛿F ln𝐸𝑢𝑟𝑜𝑝𝑒𝐼𝑚𝑝' × 𝐷𝑁𝑜𝑛𝑃𝑎𝑐𝑖𝑓𝑖𝑐& + 𝛿4𝑌𝑒𝑎𝑟 + 𝜀&' 

(1) 

where 𝑇𝐸𝑈&' is the total import volume for port 𝑖 in year 𝑡 measured in TEUs, 𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 

is a dummy variable controlling for the expansion of the canal in 2016 (equal to 1 in and after 

2016, 0 otherwise). Additionally, 𝐺𝐷𝑃' is the real income at the national level, 𝑆𝑡𝑎𝑡𝑒𝐺𝐷𝑃&' is the 

real income in the state of port 𝑖 in year 𝑡, 𝐼𝑚𝑝𝑃𝑟𝑖𝑐𝑒' is the relative price of imports in year 𝑡, 

𝐷𝐹𝑖𝑛𝐶𝑟𝑖𝑠𝑖𝑠'D3**E is a dummy variable controlling for the financial crisis of 2008 (equal to 1 

after 2008 and 0 otherwise), 𝐸𝑢𝑟𝑜𝑝𝑒𝐼𝑚𝑝' × 𝐷𝑁𝑜𝑛𝑃𝑎𝑐𝑖𝑓𝑖𝑐& controls for the changes in import 

volume coming from Europe that presumably have an impact only in the Gulf and Atlantic 

coasts, and 𝑌𝑒𝑎𝑟 is a year dummy. For simplicity, we will refer to these explanatory variables as 

“additional covariates” and denote them by using a column vector, 𝑋. After this change, our 

baseline model becomes 

ln 𝑇𝐸𝑈&' = 𝛽* + 𝛽,𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 + 𝑋O𝛿 + 𝜀&' (2) 

To see if the expansion of the canal had a different effect on the import volumes of small 

ports in the Atlantic and Gulf coasts combined (non-Pacific), we use a second specification of 

the form 

ln 𝑇𝐸𝑈&' = 𝛽* + 𝛽,𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 + 𝛽3𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝑁𝑜𝑛𝑃𝑎𝑐𝑖𝑓𝑖𝑐&
+ 𝑋O𝛿 + 𝜀&' 

(3) 

where 𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝑁𝑜𝑛𝑃𝑎𝑐𝑖𝑓𝑖𝑐& is an interaction term showing the effect of the canal 

expansion on the import volumes for small ports in the non-Pacific area when compared to small 

ports in the Pacific.  

                                                
1 The U.S. Army Engineer Institute for Water Resources offers waterborne import by country of origin, but these 
data do not include information for 2016, which is when the expansion of the Panama Canal was completed. 
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We believe that the impact of the expansion of the Panama Canal on the import volumes 

for small ports could be different if there are big ports able to accommodate vessels of Panamax 

size and above in their state. For example, a big port in State X will attract larger vessels and 

push cargo shipped on smaller vessels to small ports also in State X. To test this hypothesis, we 

use a dummy variable controlling for the absence of a top 15 port in the same state. We also want 

to see the difference in the effect of the canal expansion on small ports in the non-Pacific based 

on whether they have a big port in their state or not. To test this hypothesis, we add an 

interaction term and use a third specification of the form 

ln 𝑇𝐸𝑈&' = 𝛽* + 𝛽,𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 + 𝛽3𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝑁𝑜𝑛𝑃𝑎𝑐𝑖𝑓𝑖𝑐&
+ 𝛽:𝐷𝑇𝑜𝑝15& + 𝛽@𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝑁𝑜𝑛𝑃𝑎𝑐𝑖𝑓𝑖𝑐& × 𝐷𝑇𝑜𝑝15&
+ 𝑋O𝛿 + 𝜀&' 

(4) 

where 𝑇𝑜𝑝15& is a dummy variable that is equal to 1 if there is not a large port in the same state 

and 0 otherwise, and 𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝑁𝑜𝑛𝑃𝑎𝑐𝑖𝑓𝑖𝑐& × 𝐷𝑇𝑜𝑝15& is an interaction term 

showing the difference in the effect of the expansion of the canal on the import volumes between 

small ports in the non-Pacific that do not have a big port in the same state and those that do. 

To pay closer attention to the differences in the effect of the canal expansion on small 

ports based on the coast in which they are located (instead of non-Pacific vs. Pacific), we repeat 

the analyses in our second and third specifications but include dummies specific to the location 

of each port. We use a fourth specification of the form 

ln 𝑇𝐸𝑈&' = 𝛽* + 𝛽,𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 + 𝛽3𝐷𝑇𝑜𝑝15& + 𝛽:𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐺𝑢𝑙𝑓&
+ 𝛽@𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐴𝑡𝑙𝑎𝑛𝑡𝑖𝑐& + 𝑋O𝛿 + 𝜀&' 

(5) 

which has interaction terms to test if the expansion of the canal had a different effect on import 

volumes specifically for small ports on the Gulf Coast or the Atlantic Coast when compared to 

the Pacific coast each (𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐺𝑢𝑙𝑓& and 𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐴𝑡𝑙𝑎𝑛𝑡𝑖𝑐&, 

respectively). Finally, our fifth specification is of the form 

ln 𝑇𝐸𝑈&' = 𝛽* + 𝛽,𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 + 𝛽3𝐷𝑇𝑜𝑝15& + 𝛽:𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐺𝑢𝑙𝑓&
+ 𝛽@𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐴𝑡𝑙𝑎𝑛𝑡𝑖𝑐&
+ 𝛽F𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐺𝑢𝑙𝑓& × 𝐷𝑇𝑜𝑝15&
+ 𝛽4𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐴𝑡𝑙𝑎𝑛𝑡𝑖𝑐& × 𝐷𝑇𝑜𝑝15& + 𝑋O𝛿 + 𝜀&' 

(6) 

where we include interactions measuring the difference in the effect of the canal expansion on 

the import volumes for small ports in the Gulf that do not have a big port in the same state and 
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those that do (𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐺𝑢𝑙𝑓& × 𝐷𝑇𝑜𝑝15&). We use a similar control for ports in the 

Atlantic Coast (𝐷𝑃𝑎𝑛𝑎𝑚𝑎'23*,4 × 𝐷𝐴𝑡𝑙𝑎𝑛𝑡𝑖𝑐& × 𝐷𝑇𝑜𝑝15&).  

 

V. Results 

Table 2 shows our results. We begin our analysis by estimating the effect of the Panama 

Canal expansion on the import volume for smaller ports after controlling for the set of additional 

covariates mentioned in the previous section. Specification 1 shows that the expansion of the 

canal does not have a significant impact on import volume among small ports in the U.S. 

However, this result changes depending on which side of the Panama Canal the port is located. 

Specification 2 shows that if we combine small ports in the Atlantic and the Gulf coasts (non-

Pacific), the expansion of the canal has a statistically significant impact on the import volume for 

small ports in the non-Pacific when compared to small ports in the Pacific. Specifically, the 

expansion of the canal increases import volumes for small ports in the non-Pacific by 

approximately 91 percent more.  

Controlling for the presence of a big port does not change our results. Specification 3 

shows that the effect of the canal expansion on the import volumes for small ports in the non-

Pacific compared to their counterparts in the Pacific remains at approximately 91 percent. These 

results also show that, overall, not having a big port in the same state has a significant impact on 

the import volumes for small ports. More specifically, import volumes for small ports that do not 

have a big port in their state increase by approximately 105 percent more than for ports that have 

a big port in their state. However, we do not find significant results specifically for non-Pacific 

ports that do not have a big port in their state. 

Our results change if we separate ports in the Atlantic from those in the Gulf. In 

specification 4, we find that not having a big port in the same state still increases the import 

volumes for small ports (approximately 107 percent more than for small ports that have a big 

port in the same state), but the effect of the canal expansion is different for small ports in the 

Gulf Coast than in the Atlantic Coast. For small ports in the Gulf, we do not find significant 

results showing that the canal expansion has an effect on their import volumes compared to small 

ports in the Pacific Coast, but we do for small ports in the Atlantic Coast. For small ports in the 

Atlantic, the expansion of the canal increased their import volumes approximately 133 percent  
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Table 2: Determinants of Import Volume for Small Ports in the U.S. 
Dependent Variable: ln 𝑇𝐸𝑈 
  (1) (2) (3) (4) (5) 

      

𝐷𝑃𝑎𝑛𝑎𝑚𝑎 0.631 -0.077 -0.073 -0.047 -0.105 
 [0.493] [0.603] [0.602] [0.598] [0.606] 
𝐷𝑃𝑎𝑛𝑎𝑚𝑎 × 𝐷𝑁𝑜𝑛𝑃𝑎𝑐𝑖𝑓𝑖𝑐  0.914* 0.906*   
  [0.499] [0.522]   

𝐷𝑇𝑜𝑝15   1.051*** 1.070*** 1.080*** 
   [0.170] [0.176] [0.185] 
𝐷𝑃𝑎𝑛𝑎𝑚𝑎 × 𝐷𝑁𝑜𝑛𝑃𝑎𝑐𝑖𝑓𝑖𝑐 × 𝐷𝑇𝑜𝑝15    0.026   
   [0.808]   

𝐷𝑃𝑎𝑛𝑎𝑚𝑎 × 𝐷𝐺𝑢𝑙𝑓    0.532 0.414 
    [0.520] [0.534] 
𝐷𝑃𝑎𝑛𝑎𝑚𝑎 × 𝐷𝐴𝑡𝑙𝑎𝑛𝑡𝑖𝑐    1.334* 1.499* 
    [0.726] [0.842] 
𝐷𝑃𝑎𝑛𝑎𝑚𝑎 × 𝐷𝐺𝑢𝑙𝑓 × 𝐷𝑇𝑜𝑝15     0.831* 
     [0.477] 
𝐷𝑃𝑎𝑛𝑎𝑚𝑎 × 𝐷𝐴𝑡𝑙𝑎𝑛𝑡𝑖𝑐 × 𝐷𝑇𝑜𝑝15     -0.81 
     [1.498] 
      

Additional Covariates Yes Yes Yes Yes Yes 
R-squared 0.111 0.114 0.119 0.122 0.124 
Adjusted R 0.0746 0.0765 0.0771 0.0808 0.079 
Number Ports 37 37 37 37 37 
Observations 489 489 489 489 489 
            

* indicates statistical significance using conventional standard errors at the 10 percent level, ** 

indicates statistical significance at the 5 percent level, and *** indicates statistical significance at 

the 1 percent level 

 

Note: Regressions include constants. Robust standard errors are given in parenthesis. 
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more than for small ports in the Pacific. 

Specification 5 continues to show that not having a big port in the same state increases 

the import volumes for small ports, but it also shows that the absence of a big port affects the 

import volumes for small ports differently depending on the coast in which they are located. For 

small ports in the Gulf Coast compared to their counterparts in the Pacific, we do not find 

significant results supporting that the expansion of the Panama Canal has an effect on their 

import volumes. However, when comparing small ports in the Gulf without a big port in their 

state to other ports in the Gulf with a big port in their state, we find that the expansion of the 

canal increases their import volumes by approximately 83 percent more. Moreover, the addition 

of the coefficients measuring the effect of the expansion of the canal on import volumes when 

comparing small ports in the Gulf and the Pacific, and small ports in the Gulf with and without a 

big port in their state is statistically significant. The addition of these two coefficients implies 

that the expansion of the canal causes a significant difference in the import volumes for small 

ports in the Gulf Coast compared to the Pacific Coast when neither of them have a big port 

present in their state. Furthermore, adding the coefficient measuring the effect of the canal 

expansion on import volumes for small ports in the U.S. to the two coefficients mentioned 

previously is not statistically significant. Hence, we do not find a meaningful result showing a 

change in the import volumes for small ports in the U.S. that do not have a big port in their state 

after the Panama Canal expansion. One possible explanation for this result would be not having 

enough observations after the expansion of the canal.2 

For small ports in the Atlantic Coast, our results show different effects. The expansion of 

the Panama Canal has a statistically significant impact on their import volumes compared to 

small ports in the Pacific Coast—approximately 150 percent more. However, this result is not 

significant if these small ports in the Atlantic do not have a big port in their state. More 

specifically, we do not find meaningful evidence of the canal expansion having an effect on 

import volumes when comparing small ports in the Atlantic with and without a big port in their 

state. Moreover, adding these two coefficients is not statistically significant, implying that there 

is no significant difference in the effect of expansion of the canal on the import volumes for 

small ports in the Atlantic that do not have a big port in their state and their counterparts in the 

                                                
2 We have yearly data up to 2017. The expansion of the canal was completed in June 2016, but we take 2016 as the 
year in which the expansion was effective.  
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Pacific. Furthermore, adding the coefficient measuring the effect of the canal expansion on 

import volumes for small ports in the U.S. to the two previous coefficients is also not statistically 

significant. This implies that the expansion of the canal does not have a significant effect on the 

import volumes for small ports that do not have a big port in their state. 

 

VI. Conclusion 

We wanted to examine the possibility that small- and medium-sized vessels (below 

Panamax size) could be pushed to smaller ports (below top 20 by TEU) after the expansion of 

the Panama Canal due to greater traffic of larger vessels (Panamax size and above) that could be 

accommodated only by big ports (top 15 by TEU). Our results show that, (1) for small ports in 

the Atlantic Coast that have a big port in their state, import volumes increase more than their 

counterparts in the Pacific as a result of the canal expansion. On the contrary, (2) for small ports 

in the Gulf Coast that do not have a big port in their state, import volumes increased more than 

their counterparts in the Pacific. Additionally, (3) for small ports in the Gulf Coast that do not 

have a big port in their state, import volumes increased more than other small ports in the Gulf 

that have a big port in their state.  

Although some of our results show an increase in the import volumes for small ports in 

the Gulf or Atlantic resulting from the expansion of the Panama Canal, this is only true when we 

compare them to ports in the Pacific.  
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Corporate Inversions and the Cost of Equity:
A Tale of Two Strategies

March 16, 2019

Abstract

Firms invert either through a pure inversion strategy or by merging with a foreign entity.
I document that the impact of corporate inversions on the cost of equity is significantly
different between the two strategies. I find that pure inversions increase the cost of equity
by 10%, whereas inversions through mergers decrease it by 13%. Although both inversion
strategies increase the inverting firm’s shareholder value, inversions through mergers appear
to create more value. However, before the tax reform of 2004, which eliminated the tax
savings from pure inversions, most inversions were pure, whereas after the tax reform most
were done through mergers. This finding suggests that the tax reform had an unintended
consequence of reducing a managerial agency problem by eliminating the less beneficial
inversion option.

Keywords : Corporate inversions; cost of equity; M&A; tax reform; agency problem.
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1. Introduction

The exodus of U.S. corporations for tax-haven countries,1 known as “corporate inversion,”

has led to a discussion among policy makers regarding possible tax and other regulatory

reforms. In a corporate inversion, a U.S. multinational corporation (UMC) either (i) is

acquired by its own foreign subsidiary (pure inversion strategy) or (ii) merges with or is

acquired by a foreign operating company (M&A inversion strategy). The newly incorporated

firm is governed and taxed by the foreign jurisdiction’s corporate laws while still maintaining

its listing in the U.S. stock markets.

The current literature on corporate inversions has focused on the benefits of inversions.

Hines and Hubbard (1990), Atlshuler, Newlon, and Randolph (1995), and Desai, Foley, and

Hines (2001) identify that the inverting firm avoids paying repatriation taxes by inverting to

a country with a territorial tax regime.2 An inverting firm will also allocate its expenses more

effectively across borders and reap indirect tax savings after inversion.3 Additionally, Talley

(2015) argues that besides the tax incentives, the progressive “federalization” of corporate

law and corporate governance encourages UMCs to reincorporate overseas.

Although the benefits of inversions have been extensively investigated in the literature,

not much attention has been paid to the costs associated with inversions and the differences

between inversion strategies. Specifically, issues requiring further inquiry include the impact

of inversion on a firm’s financing costs; whether pure and M&A inversion strategies are

equally efficient at increasing existing shareholder value; whether there is evidence that the

1Tax-haven countries are those with special tax attributes designed to attract foreign investors. They
typically have very low tax rates. In return, they will receive large foreign investments and enjoy fast
economic growth. Currently, there are about 40 tax havens, including Bermuda, the Cayman Islands, and
Ireland. (see Dharmapala and Hines, 2009).

2The tax-saving motive is also the most commonly cited reason for inverting firms’ management to support
their inversion decision. For instance, in its announcement of inverting to Canada, Burger King predicted
that it could save $117 million annually. Similarly, Walgreens estimated that it could dodge up to $4 billion
in U.S. taxes over five years by inverting to Switzerland.

3For example, the surviving tax-haven parent company can lend to the U.S. subsidiary, thereby generating
interest deductions against U.S. taxable income while the interest income of the parent company is tax-free
(Desai and Hines, 2002). This practice is referred to as “interest stripping.” In contrast, this practice is not
allowed for UMCs because the funds borrowed from subsidiaries are taxed as repatriated dividends.

1
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choice of strategies may be driven by the managerial agency problem; and whether the 2004

tax reform aimed at curbing inversions has been effective.

This paper attempts to answer some of these questions. First, I believe this paper is

the first to document changes in the cost of equity caused by a corporate inversion. I

also find differential impacts of inversions on the cost of equity between the two inversion

strategies: pure inversions increase the cost of equity by around 10% of pre-inversion levels,

whereas M&A inversions decrease it by around 13%. Second, I document that an M&A

inversion is more beneficial to existing shareholders than a pure inversion and on average

delivers an additional amount of around $4.6 billion to existing shareholders over a 5 year

window. Third, before the 2004 tax reform, most inversions were pure, whereas after the

tax reform, they were done through M&A. Although this may have been an unintended

consequence of the tax reform, my results suggest that the tax reform appears to have

reduced a managerial agency problem by making the less efficient strategy unattractive and,

thus, inducing managers to choose the more efficient inversion strategy.

The differential impacts of inversions on the cost of equity between the two strategies

can be explained by the salient differences between them. The preferred pure inversion

destinations are usually offshore tax-haven destinations such as Bermuda and the Cayman

Islands, where corporate tax rates are usually zero. Moreover, there is usually no change

in the location of the headquarters, the firm’s management, and the daily operations of

inverting firms under pure inversion.4 There is a change, however, in the jurisdiction of the

firm because it is now governed by the new home country’s corporate laws, which are usually

weaker.5 Political and economic risks are larger in these destination jurisdictions as well.

In contrast, the headquarters location, firms’ management, and their business operations

are likely to change if there are efficiency gains to be achieved in an M&A inversion. Also, the

destination jurisdictions of M&A inversions are in better developed countries such as Ireland

4In fact, the company is not required to conduct any meetings or even have an office in the newly
incorporated country.

5For example, the U.S. corporate laws are more protective against hostile take overs than the corporate
laws in most of the tax havens.

2
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and the United Kingdom, and their corporate law systems and political risks are similar to

those in the United States. Therefore, ceteris paribus, the cost of equity increase caused by

the change in corporate law jurisdiction in an M&A inversion should be smaller than the

increase following a pure inversion. Second, in an M&A inversion, a UMC merges with a

foreign firm that is usually of similar size, economically profitable, and internationally well

known. All else equal, merging with such firms mitigates equity investors’ concerns about

the impact of the change in corporate laws and therefore lowers the shareholders’ required

rate of return. Last, since the two companies in an M&A inversion are generally in the same

industry, an M&A inversion decreases the global competition of this industry and expands

the inverting UMC’s business. Overall, the estimated positive effect of M&A inversions on

the cost of equity indicates that the benefits created through an M&A inversion outweigh

equity investors’ concerns about losing the protection of U.S. corporate laws.

Though an M&A inversion strategy is more favorable than pure inversions in terms of

reducing the cost of equity, the tax savings through an M&A inversion strategy are usually

less than those through pure inversions because the corporate tax rates in the destination

jurisdictions of M&A inversions are usually higher than those in the offshore tax-haven

destination jurisdictions of pure inversions. This begs the question of which strategy is

more beneficial to existing shareholders. I look at the impact of the 2004 tax reform, which

restricts the tax benefits from pure inversions and induces inverting firms to invert through

mergers. By estimating the changes in existing shareholder value after a firm inverts, either

through a pure inversion strategy or by merging with a foreign entity, I am able to document

that the M&A inversion strategy is more beneficial to existing shareholders in that it delivers

an additional amount of around $4.6 billion to existing shareholders. This finding suggests

that prior to the 2004 tax reform, managers do not appear to maximize shareholder value.

Moreover, it appears that the tax policy change had an unintended consequence of reducing

the managerial agency problem.

To test the hypothesis that UMCs invert in order to have access to the cash held in foreign
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subsidiaries, I look at changes in the cash holdings of inverting firms and find a statistically

significant decrease in the cash holdings of pure-inverting firms. I further show that the

repatriated cash holdings are mainly used to invest in potentially profitable projects located

in the United States instead of used to distribute more dividends: the capital expenditure of

the pure-inverting firm significantly increases, whereas the dividend payment is unchanged

after a pure inversion. However, the cash holdings and investment policies of the foreign

acquirer affect the post-inversion cash holdings, dividend payments, and capital expenditure

in an M&A inversion, which makes the changes insignificant.

In this paper, I investigate the impact of inversions on the cost of equity and share-

holder value by causal inference. The difference-in-difference (diff-in-diff) method is used

to eliminate factors that can simultaneously affect inverting and non-inverting firms, thus

leaving inversion to be the only policy change between the inverting firm and its matched

non-inverting control pair. Moreover, different from the traditional “two groups-two peri-

ods” linear diff-in-diff model, I use “two groups-multiple periods” individual-level linear and

nonlinear diff-in-diff models to capture more unobserved firm and time heterogeneities and

hence to increase explanatory power.

Since the incentive to invert comes from the less costly benefit of having profitable foreign

operations and repatriating cash held in foreign subsidiaries, I choose the control sample

from the pool of U.S. multinationals. To find the appropriate match for the inverting firm,

I first define the “measurement quarter” as the last quarter of the calendar year prior to

the announcement of inversion. Then within the same industry6 and measurement quarter,

I identify up to four control firms for each inverting one by matching on three observable

firm characteristics using the Mahalanobis distance7: firm size (log of total assets), leverage

6Industry is an important factor to control because there is significant heterogeneity in the concentration
of inversions (Babkin, Glover, and Levine, 2016).

7The Mahalanobis distance of two vectors xi and xj is defined as

d(i, j) = (xi − xj)
′Σ−1(xi − xj),

where Σ is the variance-covariance matrix of xi and xj. For a fixed vector xi, the vector xj
∗ that gives the

shortest d(i, j) is the best match for vector xi.
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(leverage ratio), and profitability (return on assets). My matching results show that there

is no statistical difference in the distribution of these matched variables between the treated

and control sample. Since I find matches for each inverting firm, I essentially estimate the

average treatment effect on the treated (ATT) of corporate inversions. Robustness checking

results show that the analysis in this paper is robust to the size of the control sample.

The rest of the paper is organized as follows. Section 2 discusses the related literature.

Section 3 briefly discusses the benefits of corporate inversions and the legislative actions

taken that aim to curb (pure) inversions. Section 4 gives my empirical methodology. Section

5 describes the data and provides the summary statistics. Section 6 discusses the empirical

testing results of the impact of inversions on the cost of equity. Sections 7 compares changes

in existing shareholder value after a firm inverts either through a pure inversion strategy or

by merging with a foreign entity. Section 8 concludes.

2. Literature Review

An important strand of literature on corporate inversions is investigating the causes of

inversions. Hines and Hubbard (1990), Atlshuler et al. (1995), and Desai et al. (2001) iden-

tify two components of the tax benefits of inversion. First, by inverting to a country with

a territorial tax regime, the firm can avoid paying repatriation taxes as well as circumvent

taking costly actions to avoid such taxes had the firm not inverted. Second, an inverting

company can save taxes by reallocating expenses, including the allocation of interest expense

to foreign source income. Desai and Hines (2002) find that large firms, those with extensive

foreign assets, and those with considerable debt are most likely to expatriate, which suggests

that U.S. taxation of foreign income, including the interest expense allocation rules, signif-

icantly affects inversions. Seida and Wempe (2003a) further confirm that the reduction in

taxes post-inversion is partly due to the reduction in U.S. taxable income by shifting more

expenses to the United States after inversion. Talley (2015) argues that besides the tax

5

Northeast Decision Sciences Institute 2019 Annual Conference

109



incentives, the progressive “federalization” of corporate law and corporate governance has

encouraged UMCs to reincorporate overseas. Over the last 15 years, federal law has progres-

sively encroached on firms’ internal corporate governance, which is traditionally the domain

of state law. These mandates have displaced state law as a primary source of governance

regulations for U.S.-listed issuers, and this displacement has gradually unbundled domes-

tic tax law from corporate governance, which erodes the U.S. market power in regulatory

competition.

The second strand of literature on inversion, albeit small, analyzes the costs of inversion.

Cortes, Gomes, and Gopalan (2015) find that inverting firms have higher bid-ask spreads

and their investors put a lower value on the cash on their balance sheets. They also find that

inverting firms have a more concentrated institutional share ownership structure, and they

document the lower stock liquidity resulting from inversions. Different from their paper,

my paper analyzes the cost change in a more direct way by analyzing the changes in the

cost of equity. Babkin et al. (2016) develop a model to value the net benefits of inversion

and show that while the benefits of inversion disproportionately accrue to the CEO, foreign

shareholders, and short-term investors, many long-term investors suffer a net loss. The

negative return of long-term investors results from the capital gains tax event triggered by

inversion. They have to pay capital gains taxes immediately after inversion, thus losing the

option to defer capital gains taxes on their shares. That loss outweighs the benefits generated

from the reduced future corporate tax rate.

This paper is also related to the literature that analyzes the share price reaction around

an inversion. Based on a sample of 19 pure-inverting firms, Desai and Hines (2002) find that

share prices rise by an average of 1.7% in response to expatriation announcements. Among

these 19 companies, 8 experienced positive abnormal returns over the one-day window, and

10 did so over a five-day window. But their paper does not indicate whether the increase

is statistically significant. Cloyd, Mills, and Weaver (2003) and Seida and Wempe (2003b)

find no evidence of a positive market reaction to board approval announcements. Since
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these papers were published before the passing of Section 7874 of the 2004 American Jobs

Creation Act, they all analyze pure-inverting firms with a small sample. The sample used in

my paper also includes post-2004 inverting companies and M&A inverting companies. Thus,

the sample size in this paper is much larger than their sample size (63 versus 19).

Finally, this paper is also related to the literature on cross-listing firms (Doidge, Karolyi,

and Stulz, 2004; Doidge, Karolyi, and Stulz, 2007), which suggests that U.S. listing facilitates

the firm to take growth opportunities by limiting the extent to which controlling shareholders

can engage in expropriation. But there is a difference between the inverting companies

and the cross-listing companies. Compared to the cross-listed companies discussed in this

strand of literature whose significant operations are mainly outside of the United States, the

inverting firms still operate mainly in the United States. This further enhances the SEC’s

ability to enforce its penalties on the inverting companies (Siegel, 2005; Shnitser, 2010; Licht,

2003; Cortes et al., 2015).

3. Incentives of Corporate Inversions and Section 7874

of the 2004 American Jobs Creation Act

3.1. Incentives of Corporate Inversions

The high U.S. “headline” tax rate has been regarded as an important reason that caused

companies to invert. The dominant federal tax bracket for most moderate-sized (or larger)

U.S. corporations is 35%.8 Adding state corporate taxes, which range from 0% to 9%, to

this figure, most UMCs are faced with a marginal headline tax rate around 40%.9 As Figure

1 illustrates, the combined headline rate in the United States (the top thick line) far exceeds

the rate in most of the competitive jurisdictions, and the gap has been widening in recent

8To be more specific, these are the companies whose taxable net earnings exceed approximately $18.3
million per year (Talley, 2015).

9See Corporate Tax Rates Table, KPMG, http://www.kpmg.com/global/en/services/tax/

tax-tools-and-resources/pages/corporate-tax-rates-table.aspx.
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years. In 2016, the U.S. corporate headline tax rate is 39%, much higher than that of Ireland

(12.5%), the United Kingdom (20% and falling), Canada (26.5%), and the OECD average

(25%). It is also significantly higher than the European Union average (22%) and the global

average (24%). Although the effective tax rate in the United States may be well below

the headline tax rates because of various kinds of accounting and financing methods, U.S.

corporations are still faced with a large tax bill.

[Insert Figure 1 near here]

In addition, the worldwide approach of the U.S. tax regime combined with the high U.S.

tax rates give UMCs the incentive to invert.10 Different from the territorial tax regime in

most OECD countries, which exempts the distributions from controlled foreign subsidiaries

for tax purposes, the U.S. tax authorities levy taxes on UMCs’ worldwide income, not just

the proportion generated in the United States. To avoid double taxation, the U.S. tax code

grants a credit for foreign taxes already paid to the foreign governments, and the foreign

operations are liable only to the extent that tax liability under U.S. law would exceed that

amount. Also, a UMC can defer U.S. recognition of earnings as long as it does not repatriate

its foreign subsidiary’s earnings to the parent. I use a hypothetical example to illustrate this

point (see Panel A of Figure 2).

[Insert Figure 2 near here]

Suppose a U.S. incorporated multinational parent company has two separately incor-

porated subsidiaries,11 a U.S. subsidiary and a foreign subsidiary, and each generates $100

in taxable earnings. Suppose the U.S. worldwide corporate tax rate is 40% and the foreign

country’s territorial corporate tax rate is 15%. Immediately when the earnings are generated,

the U.S. subsidiary pays $40 to the U.S. tax authority and the foreign subsidiary pays $15

10Besides the United States, other OECD countries that take a worldwide approach are Chile, Greece,
Ireland, Israel, South Korea, and Mexico.

11The profits of unincorporated foreign business branches are taxed immediately by the United States.
Tax deferral is not allowed for foreign business branches.
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to the foreign government. No further taxes are levied at the corporate level as long as the

remaining $85 is kept in the foreign subsidiary. However, if the foreign subsidiary repatriates

the profits to its U.S. parent, in theory it should pay $40 to the United States, but the U.S.

law permits the company to claim $15 of foreign tax credits, which equals the amount of

taxes already paid to the foreign government. So it needs to pay a $25 repatriation tax to

the U.S. government before repatriating the remaining $60 to the U.S. parent. The overall

after-tax earnings of the parent company is $120.

There is not much a U.S. parent company can do to avoid the U.S. tax liabilities on the

foreign earnings. Though it could defer the $25 U.S. tax liability indefinitely as long as the

after-tax foreign earnings are retained within the firm’s foreign-incorporated subsidiaries, the

parent company might want to utilize these earnings for profitable investment undertakings

in the United States or for distributing more cash dividends. A common strategy for using

unrepatriated earnings is through intra-company loans from the foreign company to the U.S.

parent company. But such practices are usually restricted under Section 956 of the U.S.

Internal Revenue Code by deeming such loans as dividends and thus taxable.12

After inverting to a tax-haven country, the multinational firm can avoid paying repatri-

ation taxes and unlock its overseas earnings. Suppose the U.S. parent company shown in

Panel A of Figure 2 is acquired by its foreign subsidiary and then the surviving company

is reincorporated in the country where the subsidiary is located (Panel B of Figure 2). If

that country’s tax system is territorial, all $60 in after-tax earnings in the U.S. subsidiary

can be repatriated to the foreign parent company without paying any repatriation taxes.

The overall after-tax earnings of the parent company are now $145 compared to the $120

pre-inversion, thereby generating $25 in tax savings.

In addition, the surviving firm after an inversion can allocate its expenses more effectively

across borders and further save taxes after inversion. For example, the surviving tax-haven-

12There are some limited exceptions under Section 956 of Internal Revenue Code, which gives criteria
under which certain loans are nontaxable. But such loans are required to be short-term in nature and
generally need to be repaid within the end of the subsidiary’s fiscal quarter.
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incorporated parent company can lend to the U.S. subsidiary, thereby generating interest

deductions against U.S. taxable income while the interest income of the parent company is

tax-free. In this way, overseas funds are made available to the U.S. subsidiary, and the firm

also pays less taxes.

3.2. Section 7874 of the 2004 American Jobs Creation Act

The first wave of inversion came after 1994 when Helen of Troy, a publicly traded U.S.

company in the personal care industry, pure-inverted to Bermuda. From 1994 to 2003, 28

companies were reincorporated abroad, among which 24 companies used pure inversions.

Typically, the U.S. parent company is acquired by one of its foreign subsidiaries registered

in a tax-haven country such as Bermuda in a pure inversion. After the transaction, the

foreign subsidiary becomes the new parent company and the U.S. parent company becomes a

subsidiary: therefore, the corporate structure is inverted. Existing shareholders of the former

U.S. parent company typically still hold 100% of the shares in the new foreign-incorporated

company. For instance, after Helen of Troy announced its inversion decision in December

of 1993, it registered a subsidiary firm in Bermuda at first and then flipped it to become

the new parent. Shareholders of the former U.S. parent firm received one share of the new

firm for each share that they owned. The headquarters location, firms’ management, and

business operations all remained unchanged.

In response to this trend, Section 7874 of the 2004 American Jobs Creation Act was

passed in 2004 and aimed at curbing pure inversions. In Section 7874, the “60% or 80%

continuity threshold” (following Talley (2015)) is used to determine whether an inverting

firm is qualified to reap tax benefits after an inversion.13 First, the 60% threshold kicks

in when the existing shareholders of the inverting firm hold less than 60% of the shares in

13Besides the “60% or 80% continuity threshold,” two other criteria are set out in Section 7874: (i) the
foreign buyer acquires substantially all of the U.S. corporation’s properties; (ii) the surviving company does
not have substantial business activities in the foreign acquiring company’s country of incorporation. If an
inversion fails any one of these three criteria, it can reap the benefits of tax savings. But criteria (i) and (ii)
are usually satisfied for almost all pure inversions, which makes the “60% or 80% continuity threshold” a
key consideration.

10

Northeast Decision Sciences Institute 2019 Annual Conference

114



the surviving (combined) company. If so, the surviving company will be fully treated as

a foreign corporation by the U.S. tax authorities. Second, if the existing shareholders of

the inverting firm hold greater than 60% but less than 80% of the shares in the surviving

company, the surviving company is partly recognized as a foreign entity. That is, the U.S.

subsidiary’s taxable income cannot be less than the gains that it received in this transaction

in the following 10 years after inversion. Third, if the existing shareholders of the inverting

firm hold more than 80% of the shares in the surviving company, the surviving company is

still regarded as a U.S. incorporated company for tax purposes and thus reaps no tax benefits

from this inversion.

Section 7874 effectively put a leash on pure inversions because the existing shareholders of

a pure-inverting firm hold almost 100% of the shares in the surviving firm, and therefore the

firm incurs no tax-saving benefits from the inversion. But the trend of corporate inversions

was not stopped by Section 7874, and M&A inversions took the place of pure inversions,

becoming the most favorable inversion strategy after 2004. Different from pure inversions, a

UMC merges with or is acquired by a foreign company of similar size in an M&A inversion and

changes its incorporation country to where the foreign acquirer is located. For example, in

August of 2014 the then Delaware-incorporated fast food chain Burger King Worldwide, Inc.,

announced that it agreed to acquire Tim Hortons, Canada’s largest quick service restaurant,

for about $11 billion.14 The new company is now governed by Canadian corporate laws while

it still lists on the New York Stock Exchange.

An inverting company can easily bypass the 80% threshold by acquiring a foreign com-

pany of similar size, and frequently the existing shareholders’ ownership of the surviving

company can even be below 60% after M&A inversions. Following this change, more mature

and better developed countries such as Canada, the United Kingdom and Ireland replaced

14In this transaction, Tim Hortons’ investors received C$65.50 in cash and 0.8025 a share of the surviving
company for each share they owned. The two brands still operate independently after the merger under the
new combined company, Restaurant Brands International, which is incorporated in Canada. The shares of
the combined company started trading on the Toronto Stock Exchange and New York Stock Exchange under
the symbol QSR on December 15, 2014.
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Bermuda and the Cayman Islands as the most popular countries to invert to. These new

destinations have stronger economies, more stable economic policies, more favorable corpo-

rate law structures, and similar political risks than the pure inversions. Those advantages

will possibly be reflected in the inverting firm’s cost of equity and existing shareholder value

change.

4. Empirical Methodology

4.1. Implied Cost of Capital

In this paper, I use the implied cost of capital (ICC), computed using earnings forecasts

and market price, to measure the cost of equity. Fama and French (1997) conclude that the

cost of equity estimates derived from the capital asset pricing model and three-factor models

using realized rate of return are “unavoidably imprecise” because of three potential problems:

difficulties in identifying the right asset pricing model, imprecision in the estimates of factor

loadings, and the imprecision in the estimates of factor risk premia. Pastor, Sinha, and

Swaminathan (2008) further show in simulations as well as empirically that ICC outperforms

the realized rate of return in detecting a risk-return trade-off.

The empirical construction of the ICC in this paper closely follows Pastor et al. (2008).

The firm-level quarterly ICC is the value of re that solves the empirically tractable finite-

horizon model:

Pt =
T∑
k=1

FEt+k(1− bt+k)
(1 + re)k

+
FEt+T+1

re(1 + re)T
, (1)

where Pt is the (average) stock price at quarter t, FEt+k and bt+k are the forecasts of the

earnings per share (EPS) and the plowback ratio in k years after quarter t, and T is the

forecasting horizon (T = 15). Notice that FEt+k(1 − bt+k) represents the free cash flow to

equity in k years after quarter t. The first term in equation (1) captures the total present

value of free cash flow to equity up to the terminal period T , and the second term captures
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the total present value of all cash flows beyond the terminal period.

The EPS forecasts FEt+k (k = 1, 2, ..., T+1) are obtained based on the following steps. (i)

The 1- and 2-year-ahead EPS forecasts are the median I/B/E/S 1- and 2-year-ahead analysts’

EPS forecasts. (ii) The 3-year-ahead EPS forecast is computed as FEt+3 = FEt+2(1 +

LTG), where LTG is the long-term earnings growth rate obtained from I/B/E/S. If LTG

is missing in the I/B/E/S database, I extrapolate the growth rate in the first two years

(FEt+2/FEt+1− 1) for another year. Following Pastor et al. (2008), firms with growth rates

above 100% (below 2%) are assigned with 100% (2%). (iii) By imposing an exponential rate

of decline to mean-revert the 3-year-ahead growth rate to the steady-state growth rate, I

compute the 4- to (T+1)-year-ahead EPS as follows:

gt+k = gt+k−1 × exp[log(g/gt+3)/(T − 1)], (2)

FEt+k = FEt+k−1 × (1 + gt+k), (3)

where gt+k is the k-year ahead earnings growth rate, and g is the steady-state growth rate

starting in T + 2 periods after t. I use the 10-year rolling average of the annual nominal

GDP growth rate as a proxy for g. (iv) I assume that the dividend paid to the shareholders

in year t+ k is zero if the forecasted earnings in that year are negative.

The last thing needed to compute the ICC is the forecasted plowback rate bt+k, which is

computed in two stages: (i) I explicitly forecast the plowback ratio in the nearest two years,

bt+1 and bt+2, as one minus the firm’s most recent payout ratio (i.e., total dividend paid

divided by net income)15; (ii) I mean-revert the plowback ratios between t+ 2 and t+ T + 1

linearly to the steady-state plowback ratio based on the following equation:

bt+k = bt+k−1 −
bt+2 − b
T − 1

(4)

15Following Gerbardt, Lee, and Swaminathan (2001), for firms with negative earnings, I divide dividends
by long-term earnings. The long-term earnings are estimated to be 6% of total assets since the long-run
return on assets in the United States is 6%.
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where b is the steady-state plowback ratio. The variable b is computed from the sustainable

growth rate formula, g = ROI × b, where ROI is the steady-state return on investment.

Following Gerbardt et al. (2001) I use the 10-year rolling average of the firm’s return on

investment as the steady-state ROI. Finally, with the forecasted EPS and plowback ratio

readily available, ICC can be computed from equation (1).

4.2. Matching

I test the change in the cost of equity by comparing the inverting firms to a matched

sample of UMCs and computing the diff-in-diff estimate of the effect of inversion on the cost

of equity. I select the control sample from the pool of UMCs instead of the entire group of U.S.

incorporated companies for two reasons. First, as illustrated in Section 3, only multinational

firms can benefit from inversions, and the incentive to invert comes from the less costly

benefit of having profitable foreign operations and repatriating the cash held within foreign

subsidiaries. So companies with 100% business in the United States will not construct a

good control sample, and therefore these firms should be excluded from our consideration.

Second, because firms in my treated sample are all incorporated in the United States and

are publicly traded in U.S. markets before they invert, to make a good comparison, I select

the control sample only from the firms that have remained incorporated and publicly traded

in the United States since their inception. So, different from Cortes et al. (2015), I do not

consider the foreign private issuer (FPI) and American foreign corporations (AFC) in this

paper.16

To find the appropriate control sample by matching, I first define the measurement quar-

ter to be the last quarter of the calendar year prior to the announcement of inversion. Then

16FPIs are foreign incorporated and have business mainly outside of the United States. Though they are
cross-listed in the United States and are governed under the federal securities law, they are usually faced
with less stringent disclosure and corporate governance rules (Siegel, 2005; Shnitser, 2010; Licht, 2003).
AFCs include household names such as Michael Kors Holdings Ltd and Carnival Corporation, which have
substantial business in the United States but were incorporate outside of the United States from the time
they were built. Since they started out as a foreign company, there is no need to invert out of the United
States for them.
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for each inverting firm, I match on three observable firm characteristics while controlling the

measurement quarter and industry: firm size (log(total assets)), leverage (leverage ratio), and

profitability (return on assets, or ROA). These matching variables are chosen because the

literature (e.g., Desai and Hines (2002) and Cortes et al. (2015)) has shown that large, prof-

itable multinational firms with high leverage have a higher probability of inverting. Industry

is another important factor to control because some industries, such as the pharmaceutical

products industry, tend to have more inversions compared to other industries.

Specifically, for each inverting firm in the treated sample, I identify the best match in the

same industry and the same measurement quarter in terms of those three observable firm

characteristics using the Mahalanobis distance. It might be instructive to look at an example

to understand the matching used here. If firm A announces that it will invert to Bermuda

in March of 2010, I define the measurement quarter to be the fourth quarter of 2009. I then

compute the Mahalanobis distance for all the UMCs in the measurement quarter based on

log(total assets), leverage ratio, and return on assets, and double-sort the firms by distance

and industry. Lastly, I use the firm with the smallest distance in the same industry as firm

A to be the control firm. To ensure that the control firm is the closest match, I match with

replacement and drop the duplicates. In addition, the first four closest matches are used for

a robustness check.

This matching method guarantees the three matching variables to be exogenous to the

treatment (inversion) because they are measured in the quarter before the inversion an-

nouncement. In the commonly used matching method, a match is found for each firm-quarter

observation before and after the treatment, so that these matching firm characteristics will

be changed by an inversion, especially an M&A inversion, therefore weakening the analysis.

In this sense, my matching method is more advantageous than the commonly used matching

method and differs from that of Cortes et al. (2015).
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4.3. Linear Difference-in-Difference Analysis

Having identified the treated and control groups, I test the effects of inversion on the

cost of equity by estimating the following linear model:

RPit = τDit + xitγ + ci + λt + uit, t = 1, 2, ..., T, (5)

where RPit is the risk premium (the cost of equity minus the risk-free rate) of company i

at time t, and Dit is the incorporation status dummy variable of company i at time t. If

company i is incorporated in the United States at time t, Dit equals 0. Otherwise, if it is

incorporated in a foreign country at time t, Dit equals 1. Notably, Dit equals 0 for all control

firms. For treated firms, Dit equals 0 before they invert, and 1 afterward. Since no companies

in my sample reincorporate back to the United States after they invert, Dit = 1 whenever

Dis = 1 for all s < t. Log(total assets), leverage ratio, and ROA are used as controls and

included in xit. The term ci denotes a full set of unobserved heterogeneity effects, which

will absorb the impact of any time-invariant firm characteristics, and λt denote a full set of

time-fixed effects. The error term uit includes all other time-varying unobservable shocks to

the cost of equity.

We assume that the incorporation indicator Dit is strictly exogenous: after controlling for

log(total assets), leverage ratio, ROA, unobserved firm-specific heterogeneity, and time-fixed

effects, uit is conditionally independent of incorporation status, Dit. This assumption is

plausible because companies invert mainly because of tax savings and expense reallocation,

and there is no evidence indicating that shocks to the cost of capital affect a firm’s inverting

decision.

Following Imbens and Wooldridge (2007), equation (5) is essentially an individual-level

diff-in-diff model, and τ is the diff-in-diff estimator. Compared to traditional linear diff-in-

diff regressions with only two periods around the treatment, the individual-level diff-in-diff

regression controls more unobservable time-fixed effects by using the entire time series path
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of the firms, and thus increases the explanatory power of the regression. It can be estimated

using the standard fixed effects (FE) estimation, and the strict exogeneity assumption ensures

the FE estimator to be consistent. The standard errors are robust to the heteroskedasticity

and are clustered at the firm level. Since all the matching variables are included in xit,

equation (5) helps us to find the bias-corrected ATT (Abadie and Imbens (2011)).

Another issue to notice is that no systematic factors are included in equation (5). There

is little doubt that systematic factors such as the market risk premium, size, and book-to-

market effects significantly affect the cost of equity (Pastor et al., 2008). They are omitted

from equation (5) because they tend to affect both treated and control observations, and

their net contribution to the diff-in-diff estimate is zero.

4.4. Nonlinear Analysis: Fractional Response Models

To make the estimation of the effects of inversion more precise, I use a fractional response

model to capture the property that the cost of equity is generally between 0 and 1:

Rit = G(τDit + xitγ + ci + λt) + uit, t = 1, 2, ..., T, (6)

where Rit is the cost of equity. Assuming E(uit | Dit,xit, ci, λt) = 0, we have

E(Rit | Dit,xit, ci, λt) = G(τDit + xitγ + ci + λt). (7)

To ensure E(Rit | Dit,xit, ci, λt) lies between 0 and 1, I choose three functional forms of G(·):

(i) G(z) = exp(z)/(1 + exp(z)); (fractional logit)

(ii) G(z) = Φ(z), where Φ(z) is the cumulative function of the standard normal distribu-

tion, or Φ(z) =
∫ z
−∞

1√
2π
exp(−x2

2
)dx; (fractional probit)

(iii) G(z) = 1− exp(−exp(z)); (fractional complementary log-log).
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All of these models are estimated using quasi-maximum likelihood estimation, and the stan-

dard errors are fully robust to firm-level heteroskedasticity and serial correlation. The av-

erage treatment effect on the treated (ATT) estimated in the fractional response models is

the diff-in-diff estimate of the inversion’s impact on the cost of equity.

5. Data and Summary Statistics

5.1. Data

I obtain price data from CRSP, accounting data from COMPUSTAT (U.S., quarterly),

analyst forecast data from I/B/E/S, and the one-month T-bill rate of return from Kenneth

French’s website. Additionally, nominal GDP growth rates are available from the Bureau of

Economic Analysis. To compute the ICC, we need to merge COMPUSTAT with I/B/E/S

first. However, we cannot merge them directly because COMPUSTAT uses GVKEY as

the permanent identifier to track each company, while I/B/E/S uses I/B/E/S TICKER. So

I start with merging I/B/E/S and CRSP by CUSIP, CUSIP dates, and company names

to build a one-to-one match between I/B/E/S TICKER and CRSP PERMNO,17 and then

merge the resulting file with CRSP/COMPUSTAT-Merged dataset by PERMNO and date.

In this way, we obtain the COMPUSTAT/IBES-Merged dataset.

The list of corporate inversions is obtained mainly from three sources: the existing lit-

erature (Desai and Hines, 2002; Seida and Wempe, 2003b; Talley, 2015), the Bloomberg

Corporate Expatriates list, and the SEC. Appendix A lists 88 companies that announced

plans to invert from 1994 to 2015, including 8 companies that failed to pass the board’s

approval. To be consistent with the existing literature’s treatment of inversions, I further

screen these companies by comparing each firm with its SEC Edgar filings based on the

following criteria: (i) the inversion passed the board’s approval; (ii) the inverting company

17The matched pairs whose exchange tickers match but the company names and CUSIPs do not match
are omitted.
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was a publicly traded U.S. company before inversion; (iii) stocks of the surviving company

are still publicly traded in the United States;18 (iv) the transaction was closed/completed by

December 31, 2015. We are left with 63 inversions for empirical testing purposes (Appendix

B).

5.2. Summary Statistics

Figure 3 plots the total number of inversions and the number of inversions through each

strategy from 1993 to 2014. Before 2004, 28 companies inverted overseas, among which

the majority (24) inverted purely. Nevertheless, after the passing of Section 7874 in 2004,

inverting by merging with a foreign entity replaces pure inversion as the most common

inversion strategy. Moreover, it has become the dominant strategy especially after 2010. For

instance, while there have been only 4 pure inversion announcements since 2010, there were

13 M&A inversions in 2014 alone. Spin-off inversion is more frequent after 2004 than before,

but the number of this type is negligible.

[Insert Figure 3 near here]

Table 1 displays the number of inversions announced in each industry. Generally, inver-

sions occur in a wide range of industries: they exist in 26 out of 48 Fama-French industries.

That being said, inversions cluster mainly in three industries: pharmaceutical products (14),

petroleum and natural gas (13), and insurance (8). A firm in the petroleum and natural gas

industry inverts mainly through a pure inversion strategy, whereas a firm in the pharmaceu-

tical products industry commonly inverts through mergers.

[Insert Table 1 near here]

We also display 17 destination countries in Table 2, and 6 of them are tax havens (Hines

and Rice, 1994; Dharmapala and Hines, 2009). The second column in Table 2 gives the

18Hence, firms whose stocks are traded on the OTC market after inversion are not included in the treated
sample in this paper.
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total number of inversions for each destination; Bermuda is the most popular destination

(26 inversions out of 88). The other popular destination jurisdictions are Ireland (13),

the Cayman Islands (10), the United Kingdom (9), Canada (8), and the Netherlands (7).

Importantly, inverting firms’ destinations have been shifting from less developed offshore tax-

haven jurisdictions such as Bermuda and the Cayman Islands to more developed countries

such as Ireland, the Netherlands, and the United Kingdom (see column (3) of Table 2).

Moreover, this shifting has become more apparent after 2010. There have been 12 inversions

to Ireland, 8 to the United Kingdom and five to the Netherlands, but only four to Bermuda

since 2010 (see column (5) of Table 2).

[Insert Table 2 near here]

Inverting firms prefer more developed economies after 2004 because it is easier for them

to find a foreign acquirer in these countries to bypass the “60% or 80% continuity threshold”

imposed by Section 7874 of the 2004 American Jobs Creation Act. Interestingly, even for

the firms inverting to Bermuda after 2004, M&A is also a common strategy to take. These

firms were often acquired by a Bermuda-incorporated firm that pure-inverted to Bermuda

before 2004. For example, the insurance company Argonaut Group inverted to Bermuda

in 2007 by merging with the Bermuda-incorporated PXRE Group in 2007, and the PXRE

Group pure-inverted to Bermuda earlier in 1999.

Table 3 displays the summary statistics for the main variables used in this analysis.

Panel A and Panel B report the statistics for the group of inversions and the group of 13,152

UMCs separately. All the UMCs reported in Panel B have been incorporated in the United

States since their inception. We observe that inverting companies tend to have a lower

average cost of equity than UMCs. They are also larger in size, have higher leverage ratios,

and are more profitable on average, which is consistent with the findings in the literature.

Panel C and Panel D give the summary statistics for firms taking pure and M&A inversion

strategies. Slightly different from pure-inverting firms, M&A-inverting firms typically have
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a lower leverage than UMCs. But they are both larger in size and more profitable when

compared to an average UMC.

[Insert Table 3 near here]

6. Results

6.1. Linear Regression

I start by checking whether we have a comparable control sample to the treated sample

in terms of the three matching variables, log(total assets), leverage ratio, and ROA. I use

the inverting firms as the treated sample and the closest match as the control sample (CS1).

Table 4 reports the 25th percentiles, 50th percentiles, and 75th percentiles of the three

matching variables, and I find that the distributions are very close between the treated and

control samples.19 The p-values of the mean and distribution comparisons reported in the

last two columns of Table 4 further confirm that the treated and control groups have similar

distributions.

[Insert Table 4 near here]

Table 5 provides the results of the benchmark linear regressions (equation (5)) using CS1

as the control sample. Columns (1)-(3) of Table 5 report the regression results by including

all 63 inversions as treated sample, and I find no economically and statistically significant

impact of inversions on the cost of equity. The magnitude of foreign reincorporation dummy

Dit is roughly the same with and without the control variables, which indicates that the

impacts of the control variables on the cost of equity have been largely captured by the

reincorporation dummy.

19The only noticeable difference is that the 25th percentile of treatment sample ROA is negative, whereas
that of the CS1 is positive. But considering that their magnitudes are very small, this difference is econom-
ically insignificant.
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[Insert Table 5 near here]

Next I look at the effects of inversion on the cost of equity by conditioning on inversion

strategies (see columns (4)-(9) in Table 5). Results of pure-inverting firms are reported

in columns (4)-(6). As a benchmark regression, I do not include any controls in xit in

the first specification, and I find that a pure inversion increases the cost of equity by 23

basis points (bps) (column (4)), which is marginally significant at the 5% significance level

after controlling for firm-level heteroskedasticity and serial correlation. Since the mean risk

premium of pure-inverting firms is 0.0116 before inverting, pure inversion increases the risk

premium of these firms by 19.8% on average. In the second specification (column (5)), I

include log(total assets), leverage ratio, and ROA as control variables and find no significant

changes in the coefficient of the reincorporation dummy. Lastly, as a robustness check, I

control for industry fixed effects in the third specification (column (6)) and find no significant

changes either.

The increase in the cost of equity after a pure inversion reveals that the shareholders of

pure-inverting firms raise their required rate of return, which could be caused by the follow-

ing reasons. First, after a pure inversion, the firm is governed under the corporate laws of

the destination jurisdiction, thus losing the protection of U.S. corporate laws. Compared to

the corporate laws in Bermuda and the Cayman Islands, the Delaware legal framework and

accompanying institutions add net economic value to public companies, better serve share-

holders’ interests (Daines, 2001), and provide more protection to the shareholders against

hostile take-overs (Talley, 2015). Second, political risks and economic policy uncertainty are

greater in pure inversion destinations such as Bermuda than they are in the United States.

Third, pure-inverting firms’ stock trading activities will change after an inversion. For ex-

ample, Cortes et al. (2015) show that inverting firms tend to have higher bid-ask spreads,

less liquid stocks, and less institutional ownership. Investors put a lower value on the cash

on their balance sheets after inversions as well.

Columns (7)-(9) of Table 5 report the impact of M&A inversions on the cost of equity.
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An M&A-inverting firm’s cost of equity typically decreases by 33bps (29bps) on average

after inversion, which is significant at the 1% significance level, with (without) controlling

matching variables (columns (7) and (8)). Since the mean risk premium of M&A-inverting

firms is 0.018 prior to the inversion, M&A inversion decreases these firms’ risk premium

by 18.3% on average. Additionally, there is no significant change in the estimates after

controlling for industry fixed effects.

The decrease in the cost of equity after an M&A inversion is a result of several mixed

effects. First, the new destination jurisdictions of M&A inversions are better developed than

destinations of pure inversions and have similar political and economic risks as in the United

States. Therefore, U.S. investors would be better protected under the corporate laws of M&A

inversion destinations and are more confident about their economic developments compared

to pure inversions.

Second, different from pure inversions in which the only material change is the change

in the registration jurisdictions, inverting by merging with a foreign entity is bundled with

the change in jurisdiction and changes in the firm’s management, business operations, and

ownership compositions. An M&A-inverting firm commonly merges with a foreign firm

which is usually economically profitable and internationally well known, thus mitigating

equity investors’ concerns, or even boosting their confidence, about the new combined firm’s

future economic prospectus. This process therefore lowers the shareholders’ required rate of

return.

Last, since the two companies in an M&A inversion are generally household names in

the same industry, an M&A transaction decreases the global competition of that industry

and expands the inverting UMC’s business to foreign markets. Consequently, the decrease

in the cost of equity is a result of the synergy created from less intra-industry competition

and geographical business diversification. Overall, the estimated negative effect of M&A

inversions on the cost of equity indicates that the positive synergy created from an M&A

inversion outweighs equity investors’ worries about the political and economic risks in the
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new destination jurisdiction.

6.2. Fractional Response Model

Fractional response models are suitable for capturing the property that the cost of equity

typically lies between zero and one, which makes the diff-in-diff estimate more precise. I use

the cost of equity as the dependent variable in three estimation equations following equation

(5): fractional logit, fractional probit, and fractional complementary-log-log.20 All models are

fully saturated in that firm- and time-fixed effects are all controlled. Standard errors are

fully robust and are clustered at the firm level.

[Insert Table 6 near here]

Panel A of Table 6 gives the results of regressions using all inverting firms as the treated

group. As shown, the impact of inversion on the cost of equity is economically and statis-

tically insignificant across all three fractional response models, which is consistent with the

linear regression findings in Table 5.

Panel B reports the regression results of pure-inverting firms. I find that a pure inversion

increases the cost of equity by up to 103bps after controlling for firm- and time-fixed effects

(see columns (2), (5) and (8)).21 Moreover, the estimates are marginally significant at the

5% significance level. Since the mean level of a pure-inverting firm’s cost of equity is around

0.106 before inversion, pure inversion increases the cost of equity by up to 10%, and it

almost doubles the risk premium of inverting firms (from 116bps to 219bps). Additionally,

the similarity of the estimates across three models precludes the concern that the estimation

over relies on the functional form of G(·) in equation (6). Additionally, there are no noticeable

changes in the estimates after controlling industry fixed effects (see columns (3), (6), and

(9)).

20In particular, the complementary-log-log model allows for the existence of extreme values.
21The estimates in regressions with controls (see columns (2), (5), and (8)) are larger than those without

any control variables (columns (1), (4), and (7)).
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Panel C reports the results of M&A-inverting firms. I find that an M&A inversion

decreases the cost of equity by up to 139bps on average, which is statistically significant

at the 1% significance level. Since the average cost of equity and the risk premium before

an M&A inversion are 11% and 1.8% respectively, an M&A inversion decreases the cost of

equity by up to 12.6% and the risk premium by up to 77%, which indicates that an M&A

inversion tends to greatly lower stock investors’ required rate of return on the inverting firm’s

stock.

In sum, the nonlinear diff-in-diff estimates of fractional response regressions are larger

than the estimates of linear regressions because fractional response models incorporate the

[0, 1] data structure of the cost of equity and therefore make the estimation more precise.

That being said, fractional response regression results are consistent with linear regression

results in terms of the statistical significance and the direction of the change in the cost of

equity.

6.3. Robustness Checking

6.3.1. One-for-Four Matching

In this section, I check whether our results are being driven by the choice of control sample

size in my earlier regressions. Using the one-for-one match as the control sample might

restrict the generalization of the findings. Following Abadie, Drukker, Herr, and Imbens

(2004), as a robustness check, I use the first four closest matches of each inverting firm as

the control sample. Summary statistics for the comparison between the inverting/treated

group and its one-for-four matching group (CS4) are reported in Table 7. The 25th, 50th,

and 75th percentiles of the matching variables are close between the treated and control

samples. The p-values for the mean and distribution comparisons further confirm that the

treated and control groups are statistically equivalent.

[Insert Table 7 near here]
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I repeat the linear and fractional response regressions using CS4 as the control group.

The results are reported in Table 8 (linear) and Table 9 (fractional response). The linear

diff-in-diff estimates are still small in magnitude and statistically insignificant if we pool all

inverting firms in the treated sample (Panel A of Table 8), which is consistent with our

findings in Table 5. The regression results for pure-inverting firms (Panel B of Table 8) and

M&A-inverting firms (Panel C of Table 8) are also consistent with our earlier findings. On

average, a pure inversion increases the cost of equity, whereas an M&A inversion decreases it.

The diff-in-diff estimates are statistically significant and close in magnitude to the findings

using CS1 as the control group.

[Insert Table 8 near here]

[Insert Table 9 near here]

The fractional response regression results using CS4 as the control group are also con-

sistent with the results obtained using CS1. The estimate of the impact of inversion on the

cost of equity using all inverting firms as the treated sample (Panel A of Table 9) is still

insignificant. Panel B and Panel C show that the impact on the cost of equity is positive

(up to +82bps) for pure inversions and negative (up to -88bps) for M&A inversions. More-

over, the diff-in-diff estimates in Table 9 are slightly smaller than the estimates obtained

using CS1 because CS4 increases the control sample size by including less perfectly matched

observations. In summary, my regression results are robust to the choice of control sample

observations.

6.3.2. Augmented Linear Regression

In our prior regressions, we treat the reincorporation dummy as an exogenous variable,

and we assumed that besides a firm’s size, leverage, and profitability, no other factors af-

fecting a firm’s cost of equity are correlated with its inversion decision. In this section, I

address the concern that other variables might be simultaneously driving a firm’s inversion
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decision and its cost of equity by looking at an augmented linear model and using CS1 as

the control sample. I identify four variables that might be missing in our earlier regressions:

Cash Holdings, Capital Expenditure, R&D Expenditure, and Tax Rate. Cortes et al. (2015)

have demonstrated that these variables are all relevant to a firm’s inversion.

Cash holdings will affect a firm’s financing costs for two possible reasons. First, cash

held inside the firm could be regarded as a high-quality collateral, which tends to lower the

cost of equity. On the other hand, holding too much cash may imply that the firm lacks

good investment opportunities, which tends to increase the cost of equity (or equivalently,

the required rate of return by stock investors). Whichever the direction is, both reasons

demonstrate that cash held inside the firm is correlated with the cost of equity. Section 3

has discussed that a firm with more cash held in a foreign subsidiary has more incentive to

invert to repatriate the cash in a less costly manner. Therefore, the cash holdings of a firm

might correlated with both the cost of equity and the inversion decision.

High expenditures in capital and R&D in a firm have two implications. A firm with

high expenditures in capital and R&D will have a high demand for equity to finance such

activities, and this tends to increase the cost of equity. It might also signal to the equity

investors that the firm has good investment opportunities, and this tends to lower the cost of

equity. Both implications demonstrate that the capital expenditure and R&D expenditure

are correlated with the cost of equity. They also appear to be correlated with inversion

decisions in that a multinational firm with high capital and R&D expenditures has a higher

demand for repatriating its overseas cash to spend on such activities.

Additionally, the Modigliani and Miller theorem demonstrates that a firm’s cost of equity

is positively correlated the corporate taxes. Since avoiding high U.S. corporate taxes is the

main incentive of inversions, as shown in Section 3, I also include the firm’s average tax rate

in the augmented regression model.

Technically, besides Reincorporation Dummy, log(total assets), Leverage, and ROA, I in-

clude Cash Holdings, Capital Expenditure, R&D Expenditure, and Tax Rate in xit of equation
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(5) to eliminate the potential missing variable issue in Table 5, and I report the results in

Table 10. I find that generally there are no significant differences in the diff-in-diff estimates

with and without these extra control variables: a pure inversion still increases the inverting

firm’s cost of equity, and an M&A inversion still decreases it. The results reported are statis-

tically significant, which implies that our earlier results are robust to the potential missing

variable issue.

[Insert Table 10 near here]

6.4. Cash Holdings, Dividend Payments, and Capital Expenditures

As illustrated in Section 3, firms have an incentive to invert because of the less costly

benefit of repatriating the cash held in foreign subsidiaries either to invest in projects in the

United States or to pay more dividends to U.S. shareholders. Therefore, the cash holdings in a

pure-inverting firm will decrease after an inversion. However, different from pure inversions,

the surviving firm’s cash holdings after an M&A inversion are also affected by the cash

holdings of the foreign acquirer. Therefore, it is unclear how the cash holdings will change

after an M&A inversion. I empirically test the cash holdings change for pure and M&A

inversions separately in Table 11.

[Insert Table 11 near here]

Regression results reported in Table 11 are consistent with our hypothesis proposed above.

On the one hand, the ratio of cash to total assets decreases by about 18 percentage points

and is statistically significant after a pure inversion (column (2)), which indicates that a pure

inversion enables the U.S. subsidiary to utilize the cash held overseas, and subsequently the

total cash holdings in the firm decrease. Additionally, for a firm with better profitability

(higher ROA), the cash holdings tend to be higher. On the other hand, though the impact

of an M&A inversion on cash holdings is negative, it is statistically insignificant (column
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(3)), which is consistent with the hypothesis that the change in cash holdings after an M&A

inversion is also affected by the cash holdings policy of the acquirer.

To investigate whether the repatriated cash is used to pay dividends to U.S. shareholders

or to invest in potentially profitable investment projects in the United States after a pure

inversion, I regress dividend payments on Reincorporation Dummy and other relevant factors.

As reported in column (2) of Table 12, dividend payments do not change significantly after

a pure inversion, which indicates that the purpose of pure inversion is not to repatriate cash

in foreign subsidiaries to pay the firm’s existing shareholders more dividends. Again, lacking

information on the foreign acquirer’s dividend payment policy, we could not see the impact

of inversion on dividend payments in the M&A case.

[Insert Table 12 near here]

The effects of corporate inversions on capital expenditures are reported in Table 13.

A pure-inverting firm’s capital expenditure increases after it inverts to countries such as

Bermuda or the Cayman Islands. Considering that the cash holdings of the pure-inverting

firm decrease while their dividend payments do not change significantly, this indicates that

pure-inverting firms repatriate their cash held in foreign subsidiaries to invest in potentially

profitable projects in the United States. However, similar to Table 11 and Table 12, the

change in capital expenditures after an M&A inversion is statistically insignificant because

the investment policy of the foreign acquirer also affects the change in capital expenditures

after an M&A inversion.

[Insert Table 13 near here]
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7. Corporate Inversion Strategies and Existing Share-

holder Value

7.1. The Advantage of M&A Inversions over Pure Inversions

In the former section, I have demonstrated that inverting by merging with a foreign

entity is more favorable than inverting through a pure inversion strategy in terms of reducing

financing costs. However, the tax savings through an M&A inversion strategy are usually

less than those through through a pure inversion strategy because the corporate tax rates in

the destination jurisdictions of M&A inversions are usually higher than the tax rates in pure

inversion destinations. Specifically, corporate tax rates in offshore tax-haven jurisdictions

where pure inversions commonly reincorporate are usually zero, whereas the corporate tax

rates in M&A inversion destination jurisdictions are usually higher than zero. For example,

for the three commonly used M&A inversion destinations, Ireland, the United Kingdom,

and Canada, their marginal corporate tax rates are 12.5%, 20%, and 26.5%, respectively, in

2016. Therefore, compared to the pure inversion strategy, taking an M&A inversion strategy

lowers tax savings by around 20% depending on where the foreign acquirer is located. This

begs the question, which strategy is more beneficial overall to existing shareholders? In this

section, I look at the impact of the 2004 tax reform, which restricts the tax benefits in a

pure inversion and induces firms, perhaps unintentionally, to use an M&A inversion strategy.

Technically, I compare the existing shareholder value increase after a pure inversion to the

increase after an M&A inversion using the following diff-in-diff model:

MKVit = β0 + β1Afterit + β2MAit + β3Afterit ×MAit + uit, t = 1, 2, ..., T, (8)

where MKVit is the market value of firm i’s existing shareholder value at time t (in billions

of dollars). Afterit equals 1 in the post-inversion stage and 0 in the pre-inversion stage.

MAit equals 1 for M&A-inverting firms and 0 for pure-inverting firms. The error term uit
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includes all the other time-varying unobservable shocks to existing shareholder value. It is

easy to show that

β3 = (E[MKVit|Afterit = 1,MAit = 1]− E[MKVit|Afterit = 0,MAit = 1])

−(E[MKVit|Afterit = 1,MAit = 0]− E[MKVit|Afterit = 0,MAit = 0]),

(9)

which means that the coefficient of the interaction term, β3, measures the difference between

the existing shareholder value increase in M&A inversions and the increase in pure inversions.

The data used to estimate equation (8) are obtained from CRSP. Before inversion, the

pre-inversion shareholders’ equity value equals the product of the stock price and the number

of outstanding shares. After inversion, the existing shareholder value is calculated as follows:

MKV POSTit = Fractioni × Priceit × Sharesit, t = 1, 2, ..., T, (10)

where MKV POSTit is the pre-inversion shareholders’ value after an inversion. Priceit de-

notes the stock price and Sharesit denotes the number of shares outstanding. Fractioni

denotes the U.S. inverting firm i’s ownership percentage of the surviving company. For

pure-inverting firms, Fractioni equals 100% because the pre-inversion shareholders still hold

100% of the firm after a pure inversion. In contrast, Fractioni is less than 100% for M&A

inversions because when a U.S. multinational firm merges with a foreign company, only

the surviving/combined firm is traded on the NYSE or NASDAQ. The actual U.S. invert-

ing firms’ ownership percentage of the surviving company is obtained from Talley (2015),

Appendix B, and from SEC filings (forms S-4, 14D9, 14D6, and 8-K).22

The regression results are reported in Panel A of Table 14. Because the dependent

variable is highly serially correlated, I report the Newey-West standard errors in parentheses.

22If the firms have stocks that are still separately traded in the United States and foreign markets after
M&A transactions, equation (10) will underestimate the pre-inversion shareholders’ equity value. I assume
Fractioni equals 100% in this case. Six companies fall into this category: C&J Energy Services, Mondelez
International Inc., Restaurant Brands International, Tower Group, Valeant Pharmaceuticals International,
and Wright Medical Group.
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In column (1), I use the monthly data after 1978 for estimation.23 The estimate of β3 (in

boldface) is positive and statistically significant at the 1% significance level. That means, all

else equal, an M&A inversion delivers around $2.07 billion additional to existing shareholders

than a pure inversion on average.

[Insert Table 14 near here]

Because other corporate structural changes during a firm’s lifetime might affect the ex-

isting shareholder value, I rerun the regression with shorter windows. In the second spec-

ification, I use a 10-year window (the data within 120 months before the announcement

month and the data within 120 months after the completion month of inversions) for the

regression. The regression results reported in column (2)of Table 14 are close to the results

in column (1). Similarly, I run regressions with a 5-year window and a 3-year window. With

these shorter windows, the estimate of β3 is still positive and statistically significant, but the

magnitude is larger.

Potentially, the inverting firms’ stock prices could react before the announcement of in-

verting decisions. This reaction could be caused by information leakage and insider trading.

As a robustness check, I delete the data within the 12 months before the inversion announce-

ment and redo the regressions in columns (2), (3), and (4), and I report the results with

these “censored” windows in columns (5), (6), and (7). I find no significant difference with

and without censoring.

Additionally it can be shown that

β1 = E[MKVit|Afterit = 1,MAit = 0]− E[MKVit|Afterit = 0,MAit = 0], (11)

which means that β1 measures the increase in existing shareholder value if the firm inverts

through a pure inversion strategy. The results in columns (1) to (7) in Table 14 reveal that

23Since the first inverting firm in our inversion sample, Helen of Troy, announced its plans to invert in
1993, I choose 1978 as the starting year to make sure there is a 15-year window prior to its announcement.
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although a pure inversion increases the cost of equity, it still increases the inverting firms’

shareholder value, and the increase is statistically significant.

Including firms that pure-inverted after the 2004 tax reform in the sample tends to lower

the average existing shareholder value increase in pure inversions, and therefore overestimates

the advantage of an M&A inversion strategy over a pure inversion strategy. That is because

pure-inverting firms that do not pass the “60% or 80% continuity threshold” test in Section

7874 will not be able to save as much in repatriation taxes. As a robustness check, in Panel

B of Table 14, I drop all the firms that pure-inverted after 2004 and redo the regression

reported in Panel A.24 All the estimates of β3 reported in Panel B are positive and statistically

significant at the 1% level and are very close in magnitude to the results reported in Panel

A, which is consistent with our earlier results that the existing shareholder value tends to

increase more if the firm inverts by merging with a foreign entity.

7.2. A Moral Hazard Implication

In Section 6 and Section 7.1, I have established that compared to the pure inversion

strategy, inverting through a merger not only lowers the inverting firms’ cost of equity but

also adds more value to existing shareholders. Therefore, theoretically, to maximize existing

shareholder value, firm managers should choose an M&A inversion as the main inversion

strategy. However, in reality, a pure inversion strategy was more preferable prior to the

passing of Section 7874 of the 2004 American Jobs Creation Act, which effectively restricts

the tax savings from pure inversions. We observe 28 pure inversions from 1990 to 2004 but

only three M&A inversions in the same period.

The disagreement between theory and reality discussed above has two implications. First,

before 2004, inverting firms’ managers appear not to maximize existing shareholders’ inter-

est. Since the main objective of inversion is to save repatriation taxes by changing the

incorporation country, reincorporating overseas without changing the headquarters location

24Seven firms are dropped in this panel: Lazard, Freescale Semiconductor, Western Goldfields, Tim Hor-
tons, ENSCO International, Styron, and Delphi Automotive.
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and management team composition would be the easiest method for inverting firms’ man-

agers. Additionally, by taking a pure inversion strategy, managers still have the same level

of control in the company. In short, inverting firms’ managers tend to incur lower costs by

taking a pure inversion strategy, though it adds less to existing shareholder value.

Second, while the main objective of passing Section 7874 is to curb corporate pure in-

versions and maintain the tax revenue paid to the U.S. government, the tax reform has two

unintended consequences. First, managers are induced to take an M&A inversion strategy

after the tax reform, which might not be expected by the policy makers. The trend of in-

verting to foreign countries has not been stopped by the 2004 reform, and there are even

more M&A inversions from 2004 to 2014 than pure inversions from 1990 to 2004 (38 ver-

sus 28). Therefore, the tax reform appears to have failed in stopping lost tax revenue and

switches corporate inversions from one mode to another, echoing the current mainstream

view that another tax reform is needed. Second, and more important, the tax reform has an

unintended consequence of reducing the managerial agency problem because managers are

induced to take an M&A inversion strategy, which adds more value to existing sharehold-

ers. Contrary to the common belief that economic interventions generally are detrimental

to social welfare, the tax reform tends to increase shareholder wealth in the inversion case.

Therefore, the 2004 tax reform appears to be successful. If the government policy aims at

increasing shareholder wealth instead of maximizing tax revenue, no additional tax reform

is needed.

8. Conclusion

The past two decades have witnessed more than 80 U.S. multinational companies leaving

to reincorporate overseas. The exodus of U.S. corporations for tax-haven countries has led to

heated discussions among policy makers regarding possible tax and other regulatory reforms.

For example, in his weekly presidential address on July 26, 2014, President Obama said,
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Even as corporate profits are as high as ever, a small but growing group of big

corporations are fleeing the country to get out of paying taxes. They are keeping

most of their business inside the United States, but they’re basically renouncing

their citizenship and declaring that they’re based somewhere else, just to avoid

paying their fair share.25

In this paper, I analyzed the changes in the cost of equity caused by a corporate inversion

contingent on two major inversion strategies: pure inversions and M&A inversions. The

linear and nonlinear regression results indicate that the impacts of inversions on the cost

of equity between these two inversion strategies are different. On average, a pure inversion

increases the cost of equity by around 10%, whereas an M&A inversion decreases the cost of

equity by around 13%. The difference arises from two sources: the differential political and

economic risks associated with the new jurisdictions and the synergy created through the

merger. My findings are robust to the control sample size and the missing variable issue.

Moreover, I documented that while pure inversions do increase existing shareholder value,

these shareholders benefit more from M&A inversions, and the results are economically and

statistically significant and robust to various testing windows. My findings imply that the

managers appear not to maximize existing shareholder value. By looking at the impact of

the 2004 tax reform that restricted tax savings under pure inversions, I am able to document

that whereas before 2004 most inversions were pure, the ones after 2004 were done mostly

through mergers. This finding suggests that the reform had an unintended consequence of

reducing the managerial agency problem by making their more preferred mode unattractive

and increasing existing shareholder value.

There are two potential directions that future research on inversions could follow. One

direction is to disentangle the M&A inversion’s “pure” impact on the cost of equity from the

synergy created in an M&A transaction. This research would help us to better understand

25Barack Obama, President, United States of America, Weekly Presidential Address: Closing Corporate
Tax Loopholes (July 26, 2014) (the transcript is available at: https://obamawhitehouse.archives.gov/

the-press-office/2014/07/26/weekly-address-closing-corporate-tax-loopholes).
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the pure effect of inversions on an inverting firm’s equity financing costs and quantify the

synergy created by merging with a foreign entity. The other direction is to investigate the

consequences of the higher (lower) post-inversion cost of equity on corporate financing and

investment behavior. This paper has provided some evidence on the changes in cash holdings

and capital expenditures after an inversion, but a more detailed analysis should be a valuable

path to take in the future.
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Appendix C. Variable Definitions

• Cash Holdings: The ratio of cash and short-term investments to the book value of

total assets.

• Capital Expenditure: The ratio of capital expenditures to the book value of total

assets.

• Dit: A dummy variable that identifies the incorporation status of company i at time

t. If company i is incorporated in the United States at time t, Dit equals 0. If the

company reincorporates overseas and thus becomes foreign-incorporated at time t, Dit

equals 1.

• Dividend: The ratio of total dividends paid to the book value of total assets.

• Leverage: Leverage ratio, defined to be the ratio of the book value of total debt to the

book value of total assets.

• R&D Expenditure: The ratio of R&D expenditures to the book value of total assets.

• ROA: Return on assets, defined to be the ratio of earnings to the book value of total

assets.

• SG&A: The ratio of selling, general, and administrative expenses to the book value of

total assets.

• Tax Rate: The ratio of cash tax paid to pre-tax income before special items. Extreme

values are truncated at zero and one.

• Total Assets: The book value of total assets (in millions of dollars).
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Figure 1. Headline Marginal Corporate Tax Rates (Selected Countries).
This figure depicts the headline (country plus state) marginal tax rates of several selected
OECD countries. The headline marginal tax rate in the United States (the thick line at
the top) far exceeds the rate in most of the competitive jurisdictions, and the gap has been
widening in recent years. In 2016, the U.S. corporate headline tax rate is 39%, much higher
than that of Ireland (12.5%), the United Kingdom (20% and falling), Canada (26.5%), and
the OECD average (25%).
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Figure 2. After-Tax Earnings Before and After Inversion.
In this figure I use a hypothetical example to show where the tax savings originate after a
corporate inversion. The corporate tax rate in the United States and the foreign country is
assumed to be 40% and 15%, respectively. Panel A represents the case in which the multi-
national corporation is U.S.-incorporated. Because the U.S. tax regime takes a worldwide
approach, the firm needs to pay a $25 repatriation taxes to the U.S. government if it wants
to repatriate the $85 in foreign after-tax earnings. By flipping the corporate structure and
reincorporating in a foreign country where taxes are levied only on the earnings generated
domestically (territorial regime), as indicated in Panel B, the multinational firm could save
$25 in repatriation taxes and hence increase its overall after-tax earnings by $25.
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Figure 3. Inversion Volume.
The figure displays the number of inversion announcements from 1993 to 2014. Panel A
displays the overall announcements. The other three panels display the number of inversions
for all three kinds of inversions: pure inversion (Panel B), M&A inversion (Panel C), and
spin-off inversion (Panel D). The integers above the bars indicate the number of inversions
announced in that year.
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Table 1: Inversion Announcements Across Industries.
The industry classification follows Fama-French (1997). Inversions exist in 26 out of 48
Fama-French industries and cluster mainly in three industries: pharmaceutical products
(14), petroleum and natural gas (13), and insurance (8).

Industries All Pure M&A Spin-off

Agriculture 1 0 1 0
Automobiles and Trucks 1 1 0 0
Business Services 4 1 2 1
Chemicals 3 1 2 0
Communication 4 2 2 0
Computers 2 1 1 0
Construction 2 2 0 0
Construction Materials 2 1 0 1
Consumer Goods 2 1 1 0
Electrical Equipment 2 1 1 0
Electronic Equipment 5 2 1 2
Finance Trading 4 2 2 0
Food Products 1 0 1 0
Insurance 8 5 3 0
Machinery 3 2 1 0
Medical Equipment 4 0 3 1
Non-metallic and Industrial Metal Mining 1 1 0 0
Petroleum and Natural Gas 13 8 4 1
Pharmaceutical Products 14 2 12 0
Precious Metals 3 3 0 0
Rubber and Plastic Products 1 1 0 0
Shipping Containers 1 0 1 0
Textiles 1 1 0 0
Transportation 3 1 2 0
Wholesale 1 1 0 0
Restaurants, Hotels, Motels 2 1 1 0

Total 88 41 41 6
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Table 2: Inversion Destinations.
This table displays the inversion destination jurisdictions. Overall, Bermuda, Canada, the
Cayman Islands, Ireland, the Netherlands, and the United Kingdom are the most popular
inversion destinations. Before the passing of Section 7874 of the 2004 American Jobs Creation
Act, firms were mainly inverting to Bermuda (17) and the Cayman Islands (7). After 2004,
firms were inverting to more developed countries such as Canada (7), Ireland (13), the
Netherlands (5) and the United Kingdom (9). Bermuda appears to lose its charm to inverting
firms after 2004. The “Y” in the last column indicates that the country is a tax-haven
country, following the definition in Hines and Rice (1994).

Destination All Before
2004

After
2004

After
2010

Tax
Haven

Antigua 1 1 0 0
Australia 1 0 1 1
Austria 1 0 1 0
Bermuda 26 17 9 4 Y
British Virgin Islands 1 0 1 0 Y
Canada 8 1 7 2
Cayman Islands 10 7 3 0 Y
Denmark 1 0 1 0
Ireland 13 0 13 12 Y
Israel 1 0 1 1
Jersey 1 0 1 0
Luxembourg 2 0 2 1
Marshall Islands 3 0 3 0 Y
Netherlands 7 2 5 5
Switzerland 2 0 2 1 Y
United Kingdom 9 0 9 8

Total 88 28 60 36 6
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Table 3: Summary Statistics for the Main Variables Used in This Analysis.

Panel A: Treated Group (Firms that Reincorporated from the United States to Overseas)

Number of Firms: 63

Variable Obs. Mean Std. Dev. Min Max

Cost of Equity 4,529 0.108 0.018 0.002 0.149
Risk Premium 4,529 0.017 0.009 -0.025 0.035
Total Assets (in Million Dollars) 4,458 7,211.73 13,052.23 12.74 135,840.70
Total Assets (in Log Points) 4,458 7.598 1.787 2.545 11.819
Leverage Ratio (Total Liability/Total Assets) 4,452 0.572 0.261 0 2.508
Return on Assets (Net Income/Total Assets) 4,447 0.005 0.059 -1.296 0.444

Panel B: U.S. Multinational Group

Number of Firms: 13,152

Variable Obs. Mean Std. Dev. Min Max

Cost of Equity 341,244 0.11 0.017 0.00008 0.291
Risk Premium 341,244 0.018 0.008 -0.021 0.066
Total Assets (in Million Dollars) 337,447 5,361.56 47,309.95 0.076 3,281,222
Total Assets (in Log Points) 337,447 6.228 2.006 -2.577 15.004
Leverage Ratio (Total Liability/Total Assets) 337,145 0.546 0.425 -0.004 95.163
Return on Assets (Net Income/Total Assets) 336,997 -0.007 0.151 -28.427 10.053

Panel C: Treated Group (Pure Inversion)

Number of Firms: 31

Variable Obs. Mean Std. Dev. Min Max

Cost of Equity 2,555 0.106 0.02 0.002 0.147
Risk Premium 2,555 0.016 0.009 -0.025 0.035
Total Assets (in Million Dollars) 2,543 6,756.00 10,391.15 24.691 115,505.40
Total Assets (in Log Points) 2,543 7.647 1.758 3.206 11.657
Leverage Ratio (Total Liability/Total Assets) 2,543 0.612 0.281 0 2.508
Return on Assets (Net Income/Total Assets) 2,536 0.002 0.061 -1.296 0.398

Panel D: Treated Group (M&A Inversion)

Number of Firms: 26

Variable Obs. Mean Std. Dev. Min Max

Cost of Equity 1,582 0.11 0.016 0.018 0.149
Risk Premium 1,582 0.019 0.008 -0.02 0.035
Total Assets (in Million Dollars) 1,552 6,350.10 13,200.93 12.738 135,840.70
Total Assets (in Log Points) 1,552 7.406 1.778 2.545 11.819
Leverage Ratio (Total Liability/Total Assets) 1,546 0.499 0.23 0.014 1.84
Return on Assets (Net Income/Total Assets) 1,548 0.008 0.06 -0.759 0.444
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Table 6: Effect of Inversion on the Cost of Equity: Benchmark Fractional Re-
sponse Models.
This table reports the results of regressions investigating the impact of inversions on the
cost of equity. The control samples used in this table are the closest matches for each in-
verting company based on industry, measurement quarter, log(total asset), leverage ratio,
and ROA (CS1). Panel A uses all the inversions in the treated sample, and Panels B and
C use pure inversions and M&A inversions as treated samples, respectively. Within each
panel, I estimate three fractional response models: fractional logit, fractional probit, and
complementary-log-log. In columns (1), (4), and (7) of each panel, I estimate the regression
Rit = G(τDit+ci+λt)+uit, t = 1, 2, ..., T . In columns (2), (5), and (8), I estimate the regres-
sion Rit = G(τDit+xitγ+ci+λt)+uit, t = 1, 2, ..., T , where Rit is the cost of equity of firm i at
time t, and G(·) represents the three functional forms. Dit is the incorporation status dummy
variable of company i at time t. If company i is incorporated in the United States at time t,
Dit equals 0. If the company reincorporates overseas and thus becomes foreign-incorporated
at time t, Dit equals 1. The variable ci denotes a full set of firm fixed effects, and λi denotes a
full set of time fixed effects. The error term uit includes all other time-varying unobservable
shocks to the cost of equity. Log(total assets), leverage ratio, and ROA are used as controls
and included in xit. In columns (3), (6), and (9), I include the industry fixed effects ηj and
estimate the regression Rit = G(τDit + xitγ + ci + λt + ηj) + uit, t = 1, 2, ..., T . Fully robust
standard errors are reported in parentheses. Note: “∗ ∗ ∗,” “∗∗,” and “∗” indicate that the
estimates are significant at 1%, 5%, and 10% significance levels, respectively.
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Table 8: Robustness Check for Control Sample Size: Linear Regression.
This table reports the results of regressions investigating the robustness of control sample
size in linear regressions. The control samples used in this table are the first four closest
matches for each inverting company based on industry, measurement quarter, log(total as-
sets), leverage ratio, and ROA (CS4). I run regressions separately using all inversions, pure
inversions, and M&A inversions as treatment samples, respectively. In columns (1), (3), and
(5), I estimate the regression: RPit = τDit + ci + λt + uit, t = 1, 2, ..., T , and in columns (2),
(4), and (6), I estimate the regression: RPit = τDit+xitγ+ ci+λt+uit, t = 1, 2, ..., T , where
RPit is the risk premium of company i at time t. Dit is the incorporation status dummy
variable of company i at time t. If company i is incorporated in the United States at time t,
Dit equals 0. If the company reincorporates overseas and thus becomes foreign-incorporated
at time t, Dit equals 1. The variable ci denotes a full set of firm fixed effects, and the
variable λt denotes a full set of time fixed effects. The error term uit includes all other
time-varying unobservable shocks to the cost of equity. Log(Total assets), leverage ratio, and
ROA are used as controls and included in xit in columns (2). Standard errors are robust
to heteroskedasticity and serial correlation and are reported in parentheses. Note that I use
“∗ ∗ ∗,” “∗∗,” and “∗” to indicate that the estimates are significant at 1%, 5%, and 10%
significance levels, respectively.

Variables
All Pure Inversion M&A Inversion

(1) (2) (3) (4) (5) (6)

D (Reincorporation Dummy) -0.0001 -0.0002 0.0017 0.0018 -0.0021 -0.0020
(0.0006) (0.0006) (0.0009)** (0.0010)** (0.0009)***(0.0009)**

Log of Total Assets -0.0003 -0.0003 -0.0004
(0.0002)** (0.0002) (0.0002)

Leverage Ratio -0.0003 -0.0006 -0.0008
(0.0004) (0.0009) (0.0006)

Return on Assets 0.0011 -0.0003 0.0011
(0.0008) (0.0018) (0.0012)

Constant 0.0074 0.0090 0.0069 0.0086 0.0074 0.0091
(0.0010)*** (0.0012)***(0.0017)***(0.0021)***(0.0004)***(0.0010)***

Adj.R-squared 0.79 0.79 0.72 0.72 0.85 0.85
Firms in sample 247 247 127 127 106 106
Observations 10436 10356 4622 4607 5213 5177

Firm fixed effects Yes Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes Yes
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Table 9: Robustness Check for Control Sample Size: Fractional Response Models.
This table reports the results of regressions investigating the robustness of control sample size
in fractional response regressions. The control firms used in this table are the first four closest
matches for each inverting company based on Fama-French industry, measurement quarter,
log(total asset), leverage ratio, and ROA (CS4). Panel A uses all the inversions in the treated
sample, and Panels B and C use pure inversions and M&A inversions as treated samples,
respectively. Within each panel, I estimate three fractional response models: fractional logit,
fractional probit, and complementary-log-log. In columns (1), (3), and (4) of each panel, I
estimate the regression:Rit = G(τDit+ci+λt)+uit, t = 1, 2, ..., T , and in columns (2), (4), and
(6) of each panel, I estimate the regression Rit = G(τDit +xitγ+ ci +λt) +uit, t = 1, 2, ..., T ,
where Rit is the cost of equity of firm i at time t, and G(·) represents the three functional
forms. Dit is the incorporation status dummy variable of company i at time t. If company i
is incorporated in the United States at time t, Dit equals 0. If the company reincorporates
overseas and thus becomes foreign-incorporated at time t, Dit equals 1. The variable ci
denotes a full set of firm fixed effects, and the variable λi denotes a full set of time fixed
effects. The error term uit includes all other time-varying unobservable shocks to the cost of
equity. Log(Total assets), leverage ratio, and ROA are used as controls and included in xit.
Fully robust standard errors are reported in parentheses. Note: “∗∗∗,” “∗∗,” and “∗” indicate
that the estimates are significant at 1%, 5%, and 10% significance levels, respectively.
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Table 9: Robustness Check for Control Sample Size: Fractional Response Models.
(Continued)

Model Fractional Logit Fractional Probit Fractional C-Log-Log

Variables (1) (2) (3) (4) (5) (6)

Panel A: Across all inverting firms

D (Reincorp.Dummy) -0.0062 -0.0069 -0.0024 -0.0028 -0.0062 -0.0069
(0.0278) (0.0285) (0.0149) (0 .0153) (0.0260) (0.0267)

Log(total assets) -0.0144 -0.0076 -0.0136
(0.0070)** (0.0037)** (0.0066)**

Leverage -0.0151 -0.0081 -0.0141
(0.0182) (0.0097) (0.0170)

ROA 0.0474 0.0251 0.0444
(0.0356) (0.0191) (0.0332)

Constant -2.6723 -2.5833 -1.5225 -1.4755 -2.7029 -2.7029
(0.0598)*** (0.0732)*** (0.0294)*** (0.0370)*** (0.0575)*** (0.0574)***

Impact on Cost of Equity -0.0006 -0.0007 -0.0004 -0.0005 -0.0006 -0.0007
(0.0027) (0.0027) (0.0028) (0.0028) (0.0027) (0.0027)

Observations 10436 10356 10436 10356 10436 10356

Panel B: Pure Inversion

D (Reincorp.Dummy) 0.0773 0.0805 0.0418 0.0435 0.0721 0.0750
(0.0427)** (0.0442)** (0.0227)** (0.0235)** (0.0399)** (0.0414)**

Log(total assets) -0.0119 -0.0063 -0.0112
(0.0110) (0.0057) (0.0103)

Leverage -0.0275 -0.0149 -0.0256
(0.0401) (0.0209) (0.0377)

ROA -0.0126 -0.0078 -0.0112
(0.0777) (0.0416) (0.0725)

Constant -2.6784 -2.5922 -1.5243 -2.5922 -2.7095 -2.6288
(0.1080)*** (0.1250)*** (0.0523)*** (0.1250)*** (0.1042)*** (0.1198)***

Impact on Cost of Equity 0.0075 0.0078 0.0078 0.0082 0.0074 0.0078
(0.0042)** (0.0044)** ( 0.0043)** (0.0045)** (0.0042)* (0.0044)*

Observations 4622 4607 4622 4607 4622 4607

Panel C: M&A Inversion

D (Reincorp.Dummy) -0.0898 -0.0834 -0.0477 -0.0444 -0.0842 -0.0781
(0.0365)*** (0.0391)** (0.0193)*** (0.0206)** (0.0343)*** (0

.0366)**
Log(total assets) -0.0158 -0.0083 -0.0149

(0.0105) (0.0056) (0.0098)
Leverage -0.0356 -0.0191 -0.0332

(0.0231) (0.0123) (0.0217)
ROA 0.0449 0 .0241 0.0419

(0.0489) (0.0262) (0.0456)
Constant -2.4835 -2.3621 -1.4275 -1.3634 -2.5225 -2.4086

(0.0222)*** (0.0744)*** (0.0109)*** (0.0399)*** (0.0213)*** (0.0695)***
Impact on Cost of Equity -0.0086 -0.008 -0.0088 -0.0082 -0.0085 -0.0079

(0.0033)*** (0.0036)** (0.0034)*** (0.0037)** (0 .0033)*** (0.0035)**
Observations 5213 5177 5213 5177 5213 5177

Firm fixed effects Yes Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes Yes
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Table 10: Augmented Linear Regression.
This table reports the augmented linear regression results by adding extra controls in xit of
equation (5): RPit = τDit + xitγ + ci + λt + uit, t = 1, 2, ..., T . The control sample used in
this table is CS1. I run regressions separately using all inversions (column (1)), pure inver-
sions (column (2)), and M&A inversions (column (3)) as treated samples. Reincorporation
Dummy, log(total assets), Leverage, ROA, Cash Holdings, Capital Expenditure, R&D Expen-
diture, and Tax Rate are included in xit as control variables. Firm and time fixed effects
are both controlled. Standard errors are robust to heteroskedasticity and serial correlation,
and are reported in parentheses. Note that I use “∗ ∗ ∗,” “∗∗,” and “∗” to indicate that the
estimates are significant at 1%, 5%, and 10% significance levels, respectively.

Variables
All Pure Inversion M&A Inversion

(1) (2) (3)

D (Reincorp. Dummy) -0.0005 0.0012 -0.0024
(0.0007) (0.0005)*** (0.0010)***

Log(total assets) -0.0001 0.0005 0.0000
(0.0004) (0.0003) (0.0005)

Leverage -0.0002 -0.0001 -0.0013
(0.0007) (0.0009) (0.0015)

ROA 0.0006 0.0004 0.0001
(0.0012) (0.0022) (0.0015)

Cash -0.0004 -0.0030 0.0002
(0.0011) (0.0011)*** (0.0011)

Capital Expenditure -0.0028 -0.0162 0.0016
(0.0034) (0.0059)*** (0.0031)

R&D Expenditure -0.0004 0.0062 -0.0004
(0.0021) (0.0048) (0.0025)

Tax Rate -0.0006 0.0002 -0.0009
(0.0004) (0.0012) (0.0004)**

Constant 0.0106 0.0080 0.0054
(0.0017)*** (0.0017)*** (0.0017)***

Adj. R-squared 0.85 0.91 0.87
Observations 1502 357 1081

Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
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Table 11: Effect of Inversion on Cash Holdings.
This table reports the changes in cash holdings following an inversion. The control sample
used in this table is CS1. I run regressions separately using all inversions (column (1)),
pure inversions (column (2)), and M&A inversions (column (3)) as treated samples. The
dependent variable, Cash Holdings, is defined to be the ratio of cash held within the firm to
total assets. The explanatory variables include Reincorporation Dummy, log(total assets),
Leverage, ROA, Capital Expenditure, R&D Expenditure, and Tax Rate. Firm and time
fixed effects are both controlled. Standard errors are robust to heteroskedasticity and serial
correlation, and are reported in parentheses. Note that I use “∗∗∗,” “∗∗,” and “∗” to indicate
that the estimates are significant at 1%, 5%, and 10% significance levels, respectively.

Variables
All Pure Inversion M&A Inversion

(1) (2) (3)

D (Reincorp. Dummy) -0.0488 -0.1798 -0.1593
(0.0514) (0.0753)*** (0.1003)

Log(total assets) -0.0299 -0.0550 -0.0071
(0.0160)** (0.0512) (0.0202)

Leverage -0.1629 -0.0928 -0.1778
(0.0577)*** (0.0842) (0.0527)***

ROA 0.0080 0.8527 -0.1180
(0.0771) (0.0941)*** (0.0649)**

Capital Expenditure -0.4239 -0.0434 -0.7438
(0.1649)** (0.3683) (0.1728)***

R&D Expenditure -0.3946 -0.8872 -0.3740
(0.1068)*** (0.3657) (0.0883)***

Tax Rate -0.0434 0.0866 0.0522
(0.0282) (0.0757) (0.0312)*

Constant 0.3944 0.5230 0.2373
(0.0757)*** (0.3213) (0.0659)***

Adj. R-squared 0.15 0.46 0.17
Observations 1502 357 1081
Firms in sample 58 24 29

Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
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Table 12: Effect of Inversion on Dividend Payments.
This table reports the changes in dividend payments following an inversion. The control
sample used in this table is CS1. I run regressions separately using all inversions (column
(1)), pure inversions (column (2)), and M&A inversions (column (3)) as treated samples.
The dependent variable, Dividend, is defined to be the ratio of dividends paid to total assets.
The explanatory variables include Reincorporation Dummy, log(total assets), Leverage, ROA,
Cash Holdingst−1, Capital Expenditure, R&D Expenditure, Tax Rate, and SG&A. Firm and
time fixed effects are both controlled. Standard errors are robust to heteroskedasticity and
serial correlation, and are reported in parentheses. Note that I use “∗ ∗ ∗,” “∗∗,” and “∗” to
indicate that the estimates are significant at 1%, 5%, and 10% significance levels, respectively.

Variables
All Pure Inversion M&A Inversion

(1) (2) (3)

D (Reincorp. Dummy) -0.0015 -0.0018 -0.0058
(0.0025) (0.0074) (0.0045)

Log(total assets) -0.0005 0.0015 -0.0007
(0.0017) (0.0043) (0.0023)

Leverage -0.0066 0.0102 -0.0089
(0.0035)* (0.0130) (0.0038)**

ROA 0.0309 -0.0369 0.0346
(0.0160)* (0.0688) (0.0168)**

Cash Holdingst−1 0.0001 0.0015 0.0024
(0.0060) (0.0155) (0.0089)

Capital Expenditure 0.0472 0.1301 0.0339
(0.0279) (0.0962) (0.0369)

R&D Expenditure 0.0976 0.0401 0.0809
(0.0548) (0.1003) (0.0670)

Tax Rate -0.0028 -0.0014 -0.0041
(0.0015) (0.0052) (0.0017)**

SG&A -0.0002 0.0126 -0.0003
(0.0005) (0.0291) (0.0006)

Constant 0.0071 -0.0163 0.0003
(0.0094) (0.0310) (0.0097)

Adj. R-squared 0.02 0.16 0.02
Observations 1502 357 1081
Firms in sample 58 24 29

Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
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Table 13: Effect of Inversion on Capital Expenditures.
This table reports the changes in capital expenditures following an inversion. The control
firms used in this table are CS1. We run regressions separately using all inversions (column
(1)), pure inversions (column (2)), and M&A inversions (column (3)) as treated samples. The
dependent variable, Capital Expenditures, is defined to be the ratio of capital expenditures
to book value of total assets. The explanatory variables include Reincorporation Dummy,
log(total assets), Leverage, ROA, R&D Expenditure, and Tax Rate. Firm and time fixed
effects are both controlled. Standard errors are robust to heteroskedasticity and serial cor-
relation, and are reported in parentheses. Note that I use “∗ ∗ ∗,” “∗∗,” and “∗” to indicate
that the estimates are significant at 1%, 5%, and 10% significance levels, respectively.

Variables
All Pure Inversion M&A Inversion

(1) (2) (3)

D (Reincorp. Dummy) 0.0135 0.0258 0.0011
(0.0079)* (0.0113)** (0.0053)

Log(total assets) 0.0024 0.0042 0.0035
(0.0021) (0.0100) (0.0025)

Leverage 0.0165 -0.0060 0.0204
(0.0067)** (0.0090) (0.0084)**

ROA 0.0241 0.0521 0.0155
(0.0111)** (0.0527) (0.0106)

R&D Expenditure 0.1433 0.3476 0.1117
(0.0374)*** (0.0700)*** (0.0528)**

Tax Rate -0.0012 0.0199 -0.0046
(0.0053) (0.0113) (0.0060)

Constant 0.0167 -0.0122 0.0005
(0.0070)** (0.0576) (0.0070)

Adj. R-squared 0.18 0.16 0.20
Observations 1502 357 1081
Firms in sample 58 24 29

Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
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Table 14: Existing Shareholder Value Change.
This table reports the regression results of existing shareholder value change based on the
following diff-in-diff model: MKVit = β0 + β1Afterit + β2MAit + β3Afterit ×MAit + uit,
where MKVit is existing shareholder value of firm i at time t (in billions of dollars). Afterit
equals 1 in the post-inversion stage and 0 in the pre-inversion stage. MAit equals 1 for
M&A-inverting firms and 0 for pure-inverting firms. The error term uit includes all other
time-varying unobservable shocks to existing shareholder value. I use all the pure-inverting
and M&A-inverting firms in Panel A, and I drop the firms that pure-inverted after 2004
in Panel B. In column (1) of each panel, I use all the available monthly data from 1978 to
2016. Then I separately estimate the regression in a 10-year, 5-year, and 3-year window, and
report the results in columns (2), (3), and (4). Moreover, as a robustness check, to control
for the potential price reaction to inversion before the announcement due to information
leakage and insider trading, I drop the year prior to the inversion announcement month and
redo the regressions in columns (2) to (4). Results for these censored tests are reported in
columns (5) to (7). Newey-West standard errors are reported in parentheses. Note that I
use “∗ ∗ ∗,” “∗∗,” and “∗” to indicate that the estimates are significant at 1%, 5%, and 10%
significance levels, respectively.
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ELEVATED AVERAGE DURATION OF UNEMPLOYMENT SIGNALS IMPROVED 

LABOR MARKET 

Abstract 

Long-term unemployment was one of the biggest problems during the Great Recession. Nearly 

half of all unemployed persons were out of work for six months or more (BLS, 2018, 2).1 This 

stood in sharp contrast to the experience in previous recessions, when unemployment stints 

beyond a half year were much less common. Since the Great Recession, the average duration of 

unemployment has gradually diminished along with the unemployment rate, but it has 

nevertheless remained relatively long. In fact, the average duration is still longer than every prior 

post-WWII recession. In the past, a long average duration of unemployment indicated structural 

impediments in the labor market, such as skills mismatches (Wiczer, 2015). Therefore, the 

current long duration is naturally seen as a sign of continued weakness (St. Louis Fed, 18, inter 

alia). In contrast, this paper posits that the elevated duration of unemployment actually indicates 

that the labor market is functioning unusually well. The long duration of unemployment is the 

result of very short job searches for newly unemployed workers, and is actually unrelated to 

long-term unemployment. Consequently, policies designed to solve this “problem” may be 

unnecessary and misguided.  

Keywords: unemployment duration, structural unemployment, job mismatches 

Section 1: Developments since the Great Recession 

The sharp rise in the duration of unemployment during the Great Recession was a major focus of 

policy during the recession and the subsequent slow recovery. Former Fed Chair Ben Bernanke 

(2012) argued that the predominant force driving average duration of unemployment higher was 

cyclical, and therefore accommodative policies should alleviate the problem. Later, former Fed 

Chair, Janet Yellen (2014) highlighted alternative sources of labor market slack, including the 

“large share of the unemployed who have been out of work for six months or more.” She said, 

“These workers find it exceptionally hard to find steady, regular work, and they appear to be at a 

severe competitive disadvantage when trying to find a job.” Yellen leveraged these alternative 

                                                           
1 Haver Analytics provided all the economic data in this study. 
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sources of slack to justify continued extraordinary monetary policy stimulus, even as the 

unemployment rate declined.  

A Congressional Budget Office study (Carrington, 2014) attributed the long duration of 

unemployment to four forces: weak demand, generous unemployment insurance benefits, 

mismatches between worker skills and job requirements, and the loss of job skills during periods 

of unemployment. The first force (weak demand) is cyclical, and the last three forces are 

structural.  

Two of these forces have been eliminated in recent years – weak demand and extended 

unemployment insurance. Weak demand generated cyclical unemployment. However, now that 

the unemployment rate has fallen well below Federal Reserve policymakers’ assessment of the 

natural rate of unemployment, or the long-term unemployment rate (FOMC Statement, 2018 and 

BLS, 2018, 3), there is no cyclical reason for the elevated duration of unemployment. Also, 

unemployment insurance was scaled back to more normal levels by the end of 2013 (ATRA, 

2012).  

As a result, most analysts have concluded that the continued long average duration is evidence 

that the other two structural forces (skill mismatches and job skill losses) must be hampering the 

labor market. For instance, a Century Foundation study (McCormack, 2017) says the “hidden 

story is the unprecedented levels of long-term unemployment.” He claims that “long-term 

unemployment has remained stubbornly high” and attributes it to a “hangover from the Great 

Recession and a demonstration of how hard it continues to be to find work.” The elevated 

average duration has kept this idea in the public eye. For example, Jericho (2018) says that 

“long-term unemployment has become an increasing concern.” 

Even economists at the St. Louis Federal Reserve Bank have indicated that the elevated duration 

of unemployment signals labor market weakness (St. Louis Fed, 2018). It is a very powerful 

statement when the Fed gives its imprimatur to an idea like this.  In a recent blog post entitled 

“The Unusual Duration of Unemployment: The Scars of the Great Recession,” St. Louis Fed 

economists contrast an improving unemployment rate with a stubbornly high average duration of 

unemployment (see Chart 1). The St. Louis Fed researchers state that:  
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The share of long-term unemployment is significantly higher than in any other 

post-WWII period. Indeed, those unemployed for more than six months still 

represent 20 percent of the unemployed, after a peak of over 45 percent in 2011. 

The share increases after recessions, but the most recent recession was deeper and 

much longer than the others. It’s also well-known that the long-term unemployed 

have a much harder time finding a job […] And thus their numbers still persist at 

a high level (St. Louis Fed, 2018). 

 
Source: Bureau of Labor Statistics. 

The St. Louis Fed economists and other analysts are essentially attributing the current long 

average duration of unemployment to a combination of the Great Recession legacy and the 

difficulty that the long-term unemployed generally experience landing jobs. By implication, if 

the labor market is still hobbled in this way, there may be reason to continue policies designed to 

alleviate the pain associated with long-term unemployment, such as accommodative monetary 

and fiscal policies, job training and search assistance, tax credits, and reduced payroll taxes 

(CBO, 2014).  
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However, neither of these factors – the Great Recession legacy nor the difficulties long-term 

unemployed have finding jobs – actually explains the current long average duration of 

unemployment. The elevated average duration figure no longer reflects an abundance of long-

term unemployed, as was the case during the Great Recession and the immediate aftermath. 

Instead, the elevated duration can be attributed to how few short-term unemployed there are in 

the labor market now.  

Section 2: Benchmarking the long-term unemployment pool 

The St. Louis Fed researchers are absolutely correct that the share of people out of work for six 

months or more remains nearly as high as at the height of the worst previous post-WWII 

recessions (St. Louis Fed, 2018). Currently, 23 percent of unemployed workers are out of work 

for a half year or more, and 10 percent have been out of work for a year or more (BLS, 2018, 3). 

In 1982 when the economy was near the trough of a harsh recession, about 25 percent of 

unemployed workers were out of work for a half year or more. The difference is that the current 

high duration of unemployment follows an economic expansion of over nine years and the 

unemployment rate is unusually low. As the St. Louis Fed blog title – The Scars of the Great 

Recession – suggests, this elevated share of long-term unemployed is seen as a sign of hidden 

distress in the labor market.   

Unemployment shares can be misleading, however. Duration of unemployment data are 

published as levels and shares of unemployment (BLS, 2018, 2) and, as the previous examples 

show, it has become customary to look at them by shares. But the raw numbers of unemployed 

workers by duration tell a vastly different story than the shares.  

The raw numbers of unemployed people out of work for more than a half year or a full year are 

actually quite low, both in absolute terms and relative to the size of the labor force. There are 

currently just 1.4 million people unemployed for more than a half year and 645,000 for more 

than a year. In contrast, these figures reached 7.0 million and 3.6 million respectively in the last 

recession. The current levels of long-term unemployment are on par with the lowest readings of 

the previous expansion (BLS, 2018, 2). Meanwhile, the labor force has grown significantly in the 

past eleven years since the last expansion, suggesting that the current long-term unemployment 

figure may be even less worrisome when benchmarked against the entire labor force.  
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The published shares of unemployment by duration are stated as a percent of the total number of 

unemployed workers. For instance, the data take the long-term unemployed as a share of the total 

number of unemployed. This choice of benchmark, however, can make it difficult to assess the 

health of the labor force. The total number of unemployed changes dramatically through the 

business cycle. It is far different to say that 45 percent of the unemployed are out of work for a 

half year or more when the unemployment rate is 10 percent than when the unemployment rate is 

3.7 percent. How can we get a benchmark that indicates the overall prevalence of long-term 

unemployment in the labor market? 

Taking the ratio of long-term unemployed to the overall labor force, essentially deriving a long-

term unemployment rate, can give a better sense of the prevalence of long-term unemployment. 

Chart 2 shows that this long-term unemployment rate is currently near the lowest level on record 

(for both six- and twelve-month spans). In other words, given the size of the labor market, there 

actually are relatively few people experiencing bouts of long-term unemployment. There does 

not appear to be an added layer of stress in the labor market that is being picked up by the high 

average duration of unemployment. Consequently, the high average duration should not be used 

to advocate for extraordinary policies to mitigate any implied lurking weakness.   
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Source: Bureau of Labor Statistics.  

Section 3: Few newly unemployed, short searches 

So how can two statistics – the elevated share of long-term unemployed and the high average 

duration of unemployment – suggest continued troubles in the labor market, while at the same 

time this long-term unemployment rate statistic signals an extremely healthy labor market? The 

answer lies in what has happened to short-term unemployment during this expansion and over 

the past three decades. 

The average duration of unemployment is calculated as a weighted average of the number of 

weeks unemployed times the number of people at each level of weeks. The equation is written 

Average Duration = ∑ Ni . Wi / ∑ Ni  

where Ni is the number of unemployed people and Wi is the number of weeks they have been 

unemployed (Corak and Heisz, 1996).  

The average can be high for several reasons. The natural thought is a high average duration of 

unemployment would be caused by an elevated number of people who are unemployed for long 

periods. However, the average can also be high because there is a low number unemployed for 

short periods.  

The number of short-term unemployed people – the newly unemployed – is extremely low by 

historical standards. The proportion of the labor force that is out of work for a month or less – the 

short-term unemployment rate – is currently at just 1.3 percent. That is the lowest proportion of 

the labor force since the BLS started collecting the data in 1948 (BLS, 2018, 2). In fact, there has 

been a steady decline in short-term unemployment since the 1980s (see Chart 3).  
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Source: Bureau of Labor Statistics.  

Meanwhile, long-term unemployment has shown a clear cyclical pattern, with the latest recession 

experiencing a massive spike. However, Chart 3 also shows that the calculated long-term 

unemployment rate has been remarkably consistent, as expansions have reached full 

employment. Currently, the unemployment rate for people out of work six months or more is 0.8 

percent, which is within a half point of each of the previous five cycle lows. So, controlling for 

the state of the business cycle (i.e., looking only at the periods when the economy was at full 

employment), the real shift in the pattern of employment duration has been entirely in short-

duration unemployment.  

Moreover, newly unemployed people generally find jobs very quickly. In fact, most job searches 

last less than two months. Using BLS unpublished labor force flows data (BLS, 2018, 3), the 

probability of a newly unemployed person remaining unemployed after five weeks can be 

calculated in a manner similar to the “continuation rates” of Corak and Heisz (1996). Currently, 

there is a 38 percent probability that a person will remain unemployed. In other words, there is 

over a 60 percent chance that a newly unemployed person will either find employment or leave 

the workforce within two months (40 percent chance of finding a new job and 22 percent chance 
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of leaving the workforce).2 Even during the worst of the Great Recession, the probability of 

remaining unemployed for more than a month hovered near 50 percent.  

Given the relatively low number of newly unemployed people and the relative speed with which 

the short-term unemployed find jobs, it is no wonder that unemployment is skewed toward a 

longer average duration. In fact, the number of short-term unemployed is so low that it has 

boosted the average duration up even though there is a low number of long-term unemployed.  

Section 4: Sign of strength 

While it may seem counterintuitive, the elevated average duration of unemployment really is a 

sign that the labor market is doing very well. This can be seen by imagining that the calculated 

short-term unemployment rate did not decline over the past few decades. Let’s say that the 

number of short-term unemployed represented about 2.3 percent of the labor force (on par with 

the lowest points of the previous two expansions). All else equal, the economy would not be as 

well off as it is today with only 1.3 percent of the labor force unemployed for a short duration.  

How would the statistics change if this were the case? The overall unemployment rate would 

obviously be higher. Leaving the number of people unemployed constant for all longer tranches 

of duration, while raising the number of short-term unemployed, would have to raise the overall 

unemployment rate. It turns out that the increase in short-term unemployment rate from 1.3 

percent to 2.3 percent would raise the overall by unemployment rate by a point as well – from 

3.7 percent to 4.7 percent.3   

What would happen to the average duration of unemployment if the short-term unemployment 

rate were a point higher? There would be more weight on the shorter end of the duration 

spectrum, pulling the average down. The increase in the unemployment rate would at the same 

                                                           
2 The labor force status flows data can give probabilities of finding a new job or leaving the workforce. The 
probability of remaining unemployed is based on the ratio of the number of people unemployed for less than five 
weeks who remained unemployed to the total number unemployed less than five weeks the month before. The 
probabilities in this report follow the work in D’Antonio (2014).  
3 The sum of the unemployment rates by duration equals the overall unemployment rate. So, increasing any one of 
the duration tranche unemployment rates will cause the total to rise by the same amount. In this case, the 1 
percentage point increase in the short-term unemployment rate boosts the total by 1 percentage point, to 4.7 
percent.  
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time cause the average duration of unemployment to decline by 4 full months to 17.7 months.4 

An average duration of unemployment in that range would not be considered problematic, as it 

would be near the lows of the previous expansion (see Chart 1). In other words, a slightly higher 

number of people unemployed for short periods, relative to the size of the labor force, would 

signal a less robust labor market, but would be consistent with a sharply lower average duration 

of unemployment.  

Section 5: Conclusion 

This analysis shows that the elevated level of the duration of unemployment is not a sign of 

hidden slack in the labor market. The extremely low unemployment rate, along with the low 

incidence of long-term unemployment, implies that the labor market is currently operating at a 

point beyond full employment, notwithstanding the high average duration reading. In fact, the 

duration figure appears to be a statistical artifact of the extreme strength evident in the short-term 

unemployment rate. As a result, it would be misguided to conduct policy to address the long-

term unemployment “problem” when the labor market is actually functioning extremely well. 
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Abstract 
 

Examining the Evolution of Investors’ Views of Sustainability and Corporate Social 
Responsibility (CSR) Leadership 

 
Currently, money managers and investors appear to be placing increasingly more importance on 
sustainability and corporate social responsibility (CSR) than the last two decades (e.g., Nelson, 
2017; Bernow, et al., 2017; Choi, 2017).  Studies on the impact of sustainability practices and 
CSR on a firm’s performance indicate mixed results (e.g., Byus et al., 2010; Lopez et al., 2007; 
Robinson et al., 2011; Oberndorfer et al., 2011).  Robinson et al. (2011) reported a significant 
positive impact for firms when added to the Dow Jones Sustainability Indices (DJSI), while 
Oberndorfer et al. (2011) and Lopez et al. (2007) found a negative impact on firms’ performance 
associated with inclusion in the DJSI.  Researchers have largely attributed these conflicting 
results to either the market (U.S. vs Europe) or the times that the studies were conducted.   
 
This study builds upon the prior research by examining the impact of additions and deletions of 
firms to the DJSI over a longer period of time. In addition, the research investigates any changes 
to the financial value of the firm being designated the leader of sustainability and CSR by 
inclusion in the DJSI.  The changes in the firm’s performance is examined by being 
included/deleted not only from the World DJSI index but also from the regional DJSI indices 
(North American, Europe, Asia Pacific, & Emerging Markets).   
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ABSTRACT 
 

The focus of this paper is to forecast the value of a typical defined contribution retirement account 
using a binomial tree projection method based on S&P stock performance.  For comparison, a 
simple bootstrapping simulation model is also considered.  Defined benefit pension plans in recent 
years typically have a formula structure similar to defined contribution plans, but the growth in 
these plans is more stable.  This paper contains a modern view of many types of employer funded 
retirement accounts, and forecasting methods that are valuable in understanding the future value 
and volatility of these account types.      
 
Keywords:  binomial tree, contribution forecasting, retirement accounts, pension 
 
 

INTRODUCTION\BACKGROUND 
 
A defined contribution (DC) retirement plan is the most common retirement benefit offered by 
employers in the United States.  This type of plan, also known as a 401(k) plan, is an account 
balance comprised of employer and/or employee contributions.  Generally, 401(k) contributions 
are a percentage of the employee’s monthly pay, with the funds earning interest based on an 
array of plan-defined options including mutual funds and bonds.   Employees manage their own 
accounts by directing their contributions amongst the plan-defined investment options. 
 
Alternatively, defined benefit (DB) retirement plans are established with the intent of offering a 
lifetime of monthly annuity payments to the employee upon retirement.  However, modern DB 
plans are designed as account balances, only converting the balance to a life annuity at the time 
of retirement.  This concept of a growing balance is in contrast to the traditional percentage of pay 
formula computed as a one-time calculation as of retirement date.   These plans are often called 
“hybrid” plans since they have the features of both DC and traditional DB plans.  Hybrid plans 
have a variety of names such as: “cash balance”, “pension equity”, and “stable value” [4].  These 
hybrid plans are typically employer funded, but unlike defined contribution plans, hybrid plan 
contributions earn stable growth defined by the plan.     
 
The general industry trend as reported by the Bureau Labor Statistics is summarized in Table 1.  
It is clear that defined contribution plans have continued to grow in popularity as compared to 
defined benefit plans.  
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Table 1 
 

Year 

Single 
Employer 
Combined 

Single 
Employer 

DB 

Single 
Employer 

DC 

Multi- 
Employer 
Combined 

Multi- 
Employer 

DB 

Multi- 
Employer 

DC 
1975 308,651 101,214 207,437 2,443 2,132 311 
1980 486,142 145,764 340,378 2,759 2,332 427 
1985 629,069 167,911 461,158 3,066 2,261 805 
1990 709,404 111,251 598,153 2,904 1,812 1,092 
1995 690,265 67,682 622,584 3,139 1,810 1,328 
2000 732,654 47,015 685,639 2,997 1,758 1,239 
2005 676,151 46,090 630,061 2,945 1,524 1,420 
2010 698,186 45,072 653,114 2,826 1,471 1,355 
2015 691,278 44,259 647,019 2,647 1,413 1,234 
2016 699,904 44,888 655,017 2,636 1,412 1,224 

       
*Does not include single participant plans     
**SOURCE: Form 5500 filings with the U.S. Department of Labor   

 
 
Defined contribution accrual rates of employer paid plans with a matching component (meaning 
the employee has to contribute a percentage of pay in addition to that contributed by the employer) 
had a median of 4.0% matching deferrals in 2017, up from 3.5% in 2013 (Vanguard pg. 20).  For 
employers with both a matching and non-matching deferral, the median total rate was 8.0% in 
2017, up from 7.5% in 2013.  However, only about 40% of plans had both deferral components 
(constituting 50% of all participants).  
 
Defined benefit plans have a wide variety of benefit structures.   Retirement consulting companies 
such as Willis Towers Watson collect data on the major type’s employer funded retirement benefit 
plans.  Table 2 contains a summary of plan types resulting from the 2018 retirement benefit survey 
[8].  Note that in many cases, contribution rates among cash balance plans vary based on age 
and service criteria.  In most cases, higher service and older employees have higher plan 
contribution rates.  An example of a typical contribution grading schedule is 3%/year up to age 
40, 5%/year between ages 40 and 50, and 7%/year over age 50.  Alternatively, the graded 
schedule may be based on service (e.g. 10, 20, 30 years of service). 
 
Cash Balance plans make up a large majority of DB plans with an account balance structure.  The 
primary difference between cash balance plans and “stable value” or “pension equity” plans is 
that the cash balance grows in real time.  The “other” types of DB balance plans have account 
balance structures that define a lump sum payment amount, payable at normal retirement date 
(typically age 65).  This means that a plan participant with an account balance in a stable value 
plan of $100,000 as of age 40 does not have a right to that money until age 65, and the $100,000 
is really just a promise to pay that amount as of age 65.  If the participant elects to take their 
money prior to age 65 then the amount would be actuarially reduced due to the early payment 
date. 
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Table 2 – Defined Benefit Plan Survey Summary  

 
Number of 

Plans 
Average Minimum 
Contribution Rate 

Average Maximum 
Contribution Rate 

Pension Plan Type    
    

Cash Balance 
Plan/Other Account 
Balance Plan 93 4.26% 6.93% 

 
 
   

 
Number of 

Plans 
Minimum Accrual Rate 

Multplier 
Maximum Accrual Rate 

Multplier 
Pension Plan Type    

    
Traditional Annuity 
Plan 49 0.50% 2.00% 

 
 
 

SIMULATION 
 

Consider a typical employee eligible for DC plan contributions beginning at age 25.  Contributions 
are assumed to be earned at the end of each year and the S&P will be used to model investment 
return.  Account balance projections to age 65 are simulated using two different methods; we can 
then compare these projections to one using a fixed average S&P rate of return assumption. 

 
Participant data assumptions for each model: 

 wage increase 4.24% (average NAW increase 1976 – 2016; ssa.gov website) 
 starting annual salary of $50,000 as of age 25, 35, 45 
 retire at age 55, 65, 75 

 
SIMULATION MODEL – DEFINED CONTRIBUTION 

 
Fixed rate projected contribution formulas were performed in Excel.  Bootstrapping was done 
using an Excel Visual Basic macro with 1,000 simulated projections.  Bootstrapping was also 
performed in R programming language as a check.  Finally, the binomial bootstrapping method 
was performed in R with 1,000 simulations per assumption set.  
 
Plan contribution Assumption: 

 DC contributions made end of year:  general rates range from 4% - 8% of pay depending 
on matching or matching plus non-matching employer contributions 
[2% - 12% is the approximate maximum range] 

Simulated contributions at three rates: 
o 4% 
o 8% 
o Graded rates increasing every 10 years 4%, 5%, 6%, 7% 
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Plan investment return assumption:  the following projection methods are modeled to compare 
DC account balance growth based on the S&P yield rates over a 68-year period: 
 

 Fixed Interest rate at 7.34%: geometric average market yield rate from 1950 – 2018 
(dividends included, 0.42% deduction for investment fees) 

 Bootstrapping: annual S&P yield rates (1950 – 2018) 
 Binomial model:  

 
Two nodes are created each year: 

 “up” steps of u = 1 + r1 + σ1, and  
“down” steps of d = 1 + r2 – σ2; where 
 

 ri = discrete random selection of a historical yield rate (1950 – 2018) 
 σi = volatility for the year used to determine ri. 
 
The probability of an “up” step is then defined as: 
 p = (1 + (r1 + r2)/2 – d)/(u – d)       (1) 
 
The expected return for a given year is determined using the expected value of the 
nodes:  
r* = p × u + (1-p) × d         (2) 
 
Finally, the projected contribution balance (S) is determined by: 
 
S = ∑ ܿ௞ 	ൈ ∏ ሺ1 ൅ ௝ݎ

∗ሻ௡ିଵି௞
଴

௡ିଵ
଴ ; where      (3) 

 
n = number of projected years from current age to age 65 
ck = contribution in year k 
rj* = simulated binomial return in year j 
 

RESULTS – DEFINED CONTRIBUTION 
 
Table 3a displays a summary of projected DC balances based on fixed yield at various 
contribution rates and ages.  As commonly known, the longer savings period creates great growth 
in projected savings.  A 40-year savings period earns six to seven times the amount saved over 
20 years.   
 
It is also important to note that a typical graded contribution schedule does not produce as great 
a final balance as one might expect.  For a 40-year career, the graded schedule only gains 28% 
of the value between a 4% and 8% fixed rate projected balance.  For a 20-year career, the value 
of a graded schedule only gains approximately 10% of value over the 4% projected balance.  
However, the results for the 20-year career would be higher if the grading schedule was based 
on age rather than the service schedule simulated here.   
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Table 3a 
 

DC Plan - Fixed Return  - LS amounts payable at age 65 
    
 Service Start Age ($50,000 Initial Salary) 

Contribution 
% 25 35 45 

4.0% 
$               

757,151 
$                 

315,919 
$                  

117,979 

graded* 
$               

973,377 
$                 

379,685 
$                  

130,581 

8.0% 
$             

1,514,303 
$                 

631,837 
$                  

235,958 
*graded rates 4% for the first 10 years, 5%, 6%, 7% for each 10-year period 

thereafter 
 
 
Tables 3b & 3c summarize contribution projections based on simulation techniques.  Table 3b 
demonstrates that the high variability of S&P returns can create very large projected balances.  
The standard deviation of results are quite large of course, and so there can be significant risk.  
 
 
Table 3c shows that binomial step projections create balances that are close to those using 
traditional bootstrapping methodology.  Although the “up” and “down” nodes include annual 
variability to the already highly variable S&P rates, the results do not show extreme projected 
balance due to the controlling impact of the averaging of the two nodes.   

 
Table 3b 

 
DC Plan - Bootstrap  - LS amounts payable at age 65 

    
 Service Start Age ($50,000 Initial Salary) 

Contribution 
% 25 35 45 

4.0% 
$              

1,117,367 
$                 

404,360 
$                  

139,951 

graded* 
$              

1,407,924 
$                 

489,547 
$                  

155,211 

8.0% 
$              

2,234,735 
$                 

808,719 
$                  

279,901 
*graded rates 4% for the first 10 years, 5%, 6%, 7% for each 10-year period 

thereafter 
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Table 3c 
 

DC Plan - Binomial  - LS amounts payable at age 65 
        
  Service Start Age ($50,000 Initial Salary) 
Contribution 
% 25 35 45 

4.0% 
 $              
1,005,403  

 $                   
403,985  

 $                          
136,555  

graded* 
 $              
1,258,488  

 $                   
454,048  

 $                          
149,781  

8.0% 
 $              
2,010,806  

 $                   
807,970  

 $                          
273,111  

*graded rates 4% for the first 10 years, 5%, 6%, 7% for each 10-year period 
thereafter 

 
 
 

SIMULATION MODEL: DEFINED BENEFIT - CASH BALANCE 
 
The fixed rate projected balances for the defined benefit cash balance were performed in Excel 
using standard account growth formulas.  The bootstrapping projections were also performed in 
Excel with the use of Visual Basic programming to run 1,000 simulations for each assumption set.  
The binomial model was not used for cash balance projections because the return rates are much 
more stable (30-year treasury rates) than those used for the DC projections. 
 
Plan Assumptions: 

 DB cash balance plan contributions made end of year – 4%, 5%, 6%, 7% of pay 
[CB - based on average survey pension data range 4.26% - 6.93%] 

 
The following models compare DB account balance growth based on interest growth over a 20 – 
40 year period: 
 

 Fixed Interest rate at 6.59%:  median of average annual 30-year US Treasury rates 
over the past 40 years (1979 – 2018) 

 Bootstrapping: average annual 30-year US Treasury rates (1979 – 2018) 

 
 

RESULTS – DEFINED BENEFIT – CASH BALANCE 
 
 
Tables 4a & 4b are remarkably similar.  The Treasury rates used in the DB plans are much more 
stable that the S&P returns used in the DC plans.  DC plans have generally higher projected 
balances than the DC cash balance plans.   
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In the case of a DB graded contribution schedule, the graded schedule performs slightly better 
than for the DC projection.  For a 40-year career, the graded schedule gains approximately 30% 
of the value between a 4% and 8% fixed rate projected balance.  For a 20-year career, the value 
of a graded schedule gains approximately 11% of value over the 4% projected balance.  As in the 
DC simulation, the results for the 20-year career would be higher if the grading schedule was 
based on age rather than the service schedule simulated here.   
 
 

Table 4a 
 

DB Plan - Fixed Return  - LS amounts payable at age 65 
    
 Service Start Age ($50,000 Initial Salary) 

Contribution 
% 25 35 45 

4.0% 
$                  

644,939 
$                    

281,575 
$                    

109,717 

graded* 
$                  

842,480 
$                    

341,592 
$                    

121,910 

8.0% 
$                  

1,289,878 
$                    

563,150 
$                    

219,435 
*graded rates 4% for the first 10 years, 5%, 6%, 7% for each 10-year period thereafter 

 
 

Table 4b 
 

DB Plan - Bootstrapping  - LS amounts payable at age 65 
    
 Service Start Age ($50,000 Initial Salary) 

Contribution 
% 25 35 45 

4.0% 
$                  

643,437 
$                    

282,039 
$                    

110,111 

graded* 
$                  

840,631 
$                    

343,587 
$                    

123,018 

8.0% 
$                  

1,286,875 
$                    

564,078 
$                    

220,222 
*graded rates 4% for the first 10 years, 5%, 6%, 7% for each 10-year period thereafter 

 
 
 

CONCLUSION/DISCUSSION 
 
Retirement planning is a constant challenge for employees and employers.  Employers are 
eliminating or converting traditional defined benefit plans into benefits derived from account 
balances.  The trend of eliminating DB plans has slowed in the past 20 years, but the conversion 
of those plans into account balance plans has pushed traditional final average pay formulas 
almost to extinction.   
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The strength of cash balance pension design is to offer stable projected benefits as retirement, 
not subject to the wide market variability that exists in defined contribution (401k) plans.  This 
paper presents comparisons of account balance projections based on current trends in 
contribution levels for both DC and DB account plans.  
 
Simulations help identify the trade-off between the highly volatile DC accounts with generally 
greater payoffs and the stable DB counterparts with lower payoffs.  Also, the very large 
discrepancy between the higher contribution levels and number of years contributing to the 
accounts.  Finally, a graded contribution structure does not result in as high a projected retirement 
fund as one might expect. 
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A METHOD TO DETERMINE THE SIZE OF THE RESAMPLED DATA IN IMBALANCED 

CLASSIFICATION 

Classical positive-negative classification models often fail to detect positive observations in data 

that have a significantly low positive rate. This is a common problem in many domains, such as 

finance (fraud detection and bankruptcy detection), business (product categorization), and 

healthcare (rare disease diagnosis).   A popular solution is to balance the data by random under 

sampling (RUS), i.e. randomly remove a number of negative observations or random over 

sampling (ROS), i.e. randomly reuse a number of positive observations.  In this study, we discuss 

a generalization of RUS and ROS where the data is balanced to a level between the size of the 

positives and negatives.  We also propose a data-driven method to determine the size of the 

resampled data that most improves classification models. 

Keywords: binary classification, imbalanced learning, under-sampling, over-sampling, rare event 
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AN EXAMINATION OF THE PERCEIVED USEFULNESS OF ONLINE REVIEWS 
 

Keywords: online reviews, review usefulness, trust, text analytics 

 

Consumer reviews have a significant impact on online consumer behavior and purchase 

intentions (Lee and Ma, 2012).  The assumption is that the reviews are written by other 

consumers and are unbiased, which leads individuals to trust the comments (Cheung, Sia and 

Kuan, 2012; Huang, Tan, Ke and Wei, 2018; Robinson, Goh and Zhang, 2012).  There have been 

many instances of retailers writing their own reviews (called sock-puppeting) or paying for 

review writing services.  Consumers are now much more skeptical of reviews, however there is 

little understanding of how they ascertain which reviews to trust.  This research will address two 

broad questions.  First, how does a review’s intrinsic, contextual and representational quality 

(operationalized with verified purchase, reviewer name, review length; spelling, grammar and 

formatting errors) impact a consumer’s perceived usefulness of a product review?  Business and 

artificial intelligence are being used to gain insight into user generated text data (Rambocas and 

Pacheco, 2018; Xu, Wang, Li and Haghighi, 2017).  The second question makes use of text 

analytic tools to determine how structural elements (writing level, parts of speech, n-grams or 

word combinations, word frequency and inverse frequency, etc.) impact a consumer’s perceived 

usefulness of a product review.  A sample of 711 Amazon reviews for a household product from 

July 2016-August 2018 will be used to address these questions. 
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Abstract

In all quarters there is an expanding use of the Eastern term “mindfulness” and its

seeming applicability to everything from cooking, couples counseling, anger

management, and personal growth to business prosperity. Unfortunately the clamoring

for simplistic solutions in the business arena has led to a type of coffee table mindfulness

that has divorced itself from mindfulness’ truly transformative and life altering power

beyond that of just being calm and peaceful. Indeed in an ever uncertain global business

environment, leadership of all stripes requires in the main, being peaceful and calm.

However positive personality traits alone, no matter how desirable, are not wholly

dispositive or predictive of business growth. That mindfulness is most effective when

placed in its proper context, along with practical adaptive strategies, which can literally

be transformative for individuals, organizations and business’ desired outcomes. The

author demonstrates how mindfulness when placed in a modern theoretical Buddhist

framework can be used to transform contemporary American business. This paper

examines mindfulness its genesis from Buddhism and how it can be used in conjunction

with modern strategic intervention approaches to produce morally compelling, predictive

and financially beneficial results.

Keywords: mindfulness, leadership, business, Buddhism
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MONITORING LENGTH OF STAY THROUGH CONTROL CHARTS: A 

COMPARATIVE CASE STUDY ON DIABETIC PATIENTS 

 

Fatma Pakdil, Ph.D. 

Eastern Connecticut State University, Willimantic, CT 

 

Nasibeh Azadeh Fard 

Rochester Institute of Technology, Rochester, NY 

 

Taking into consideration the rising demand for improved and safe healthcare along with 

increasing costs, both healthcare providers and managers at the micro level, as well as healthcare 

policy makers at the macro level, strive to figure out how to improve healthcare outcomes and 

value for all stakeholders in healthcare industry. The President Obama’s healthcare plans 

strongly mentioned the necessity of implementing effective managerial approaches and 

methodologies in the nation-wide healthcare services (PCAST report, 2014). 

The healthcare industry has accounted for relatively high proportion of developed 

countries’ gross domestic products (GDP) in the last six decades, and the U.S. has had the 

highest level of health spending in the world (c.f. Borger et al., 2006; Congressional Budget 

Office). Specifically, due to the fact that approximately 45% of the healthcare budget is spent by 

hospitals in the U.S., hospitals must try to find acceptable strategies to reduce cost without loss 

of quality (Niemeijer et al., 2010). Considering that the healthcare cost per person increases 

exponentially among the elderly population, cost reduction and quality improvement efforts are 

considered a necessity in the healthcare industry.  

Given the fact that there is a tremendous need in overall healthcare industry to improve 

performance, administratively and clinically, this study aims to increase process performance in 

healthcare organizations by specifically focusing on length of stay (LOS) performance indicator. 

Excessive LOS results in costly services and care in healthcare industry (Sandweiss et al., 2013). 

Using various methods and tools, a great variety of papers focused on how to optimize LOS in 

various clinical settings in the literature over the last four decades. However, to the best of our 

knowledge, how LOS of diabetic patients admitted to the hospitals can be statistically monitored 
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and improved was not analyzed in the previous literature. Essentially, this paper focuses on how 

to employ control charts in monitoring diabetic patients’ LOS performance indicator in two 

different national healthcare systems and demonstrate how to integrate control charts in decision-

making processes for both administrative and medical decision makers. The data used in this 

study were collected from a teaching and research hospital located in Ankara, Turkey and a 500-

bed teaching hospital in Southwest Virginia in the USA. The data collected in the USA contained 

11,722 internal medicine patients while the the data collected in Turkey included 24,619 internal 

medicine patients. From the academic point of view, based on a comprehensive literature review, 

this study presents an approach that stems from SPC to monitor and improve LOS. From a 

comparative perspective, the outcomes of the comparison between the U.S. and Turkish 

healthcare systems enable decision-makers to focus on critical factors that cause differences or 

similarities for long-term policy making processes. 

 

 

Keywords: control charts, statistical process control, length of stay (LOS)    
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Nonresponse bias in student survey 
 

ABSTRACT 
 

Surveys of students are one of the primary data sources for research in higher education. Student 
surveys suffer from increasing level of nonresponse. This paper investigated the demographic 
factors that have contributed to non-responses in Mapworks student survey. The study found that 
there were significant differences between respondents and non-respondents. Implications for 
academic administrators are discussed. 
 
 
 

Introduction 
 

College and universities have been conducting surveys to understand student experiences, 
attitudes, satisfaction, and involvement. Institutional researchers regularly use survey data to 
inform institutional policy (Porter, 2004). Higher education institutions have been pressured to 
retain students because American universities have experienced a major problem retaining 
students, especially non-traditional students since the 1980s.  Higher rates of student attrition 
usually lead to greater financial loss and a lower graduation rate for the institutions (Lau, 2003). 
In order to better retain students, some colleges and universities have relied on the Mapworks 
retention platform to identify at-risk students, inform and coordinate timely and effective 
intervention by faculty and staff to reduce attrition rate. University administrations have used 
Mapworks online survey to collect data about students’ perceptions and experiences during their 
transition to college. The survey was normally used to predict individual student’s risk for 
experiencing academic difficulty within their first year of college.  However, surveys of college 
students suffer from increasing level of nonresponse, as response rates have declined in general 
population surveys in the United States and worldwide (Groves et al., 2009; Signer, 2006). Given 
the importance of survey responses, it is necessary to explore the factors/variables that are related 
to survey non-responses and possible nonresponse bias. Nonresponse bias occurs when systematic 
differences exist in important variables between respondents and non-respondents (Reio, 2007).  
High non-response rates often challenge survey validities due to the risk of non-response bias 
(Lahaut et al., 2003). Nonresponse error posed a very serious methodological threat to mail surveys 
of college students (Astin, 1970b). At present, there is a limited understanding of survey 
nonresponse in college student populations and therefore the extent to which survey results may 
be biased (Kolek, 2012). This paper intends to explore demographic attributes that may affect 
nonresponse in surveys of college students in order to strengthen our empirical and conceptual 
understanding of this phenomenon. 
 
 
 
 

KEYWORDS: response rates, nonresponse bias, Mapworks survey, on-campus residence, 
retention 
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ON MODELING AND FORECASTING OF NATURAL GAS CONSUMPTION IN 

RESIDENTIAL AND COMMERCIAL SECTOR 

 

Abstract 

Since the deregulation in the mid-1980s, the natural gas industry has been experiencing 

fundamental transformations across many areas. The supply, demand and prices of natural gas 

are becoming more volatile and less predictable, which affect natural gas production and sales, 

and eventually the bottom-line of energy industry. The project aims to develop effective models 

to improve the accuracy of point forecast of natural gas consumption in the U.S. Based on the 

U.S. Energy Information Administration (EIA) monthly natural gas consumption data, we 

establish a parallel method to make a natural gas consumption forecast. The method models the 

scrape data and ratio data individually in two modules and then combines the outputs of the two 

modules to generate the forecast. Semi-parametric models are developed to improve the 

flexibility of natural consumption model and the potential problems of such models are also 

addressed. 

Keywords: Forecasting; Analytics; Energy 
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NEDSI Conference 2019 
Predicting the Winner in a Soccer Game: Which Features Should You be Watching?  
 
Being able to predict the winner of a soccer game has attracted so many insightful applications 

emerged both from industry and academia. As much as it is a passion for fans, researchers have 

also been interested in identifying the most important features and/or statistics of the winner 

team in a game. This research demonstrates the implementation of powerful supervised machine 

learning algorithms such as random forest (RF), neural networks (NN) and principal component 

analysis (PCA) on the individual game statistics occurred in the past five seasons of La Liga 

(Spanish men’s top professional soccer league system) to detect the top features that impact the 

outcome of the game. Towards this objective, we developed a multi-stage methodology that 

consists of (i) collecting and cleaning the game statistics data on each game in the La Liga in the 

past five seasons, (ii) eliminating the factors that have direct impact on the final score such as the 

number of goals scored, penalties secured by home and away teams, (iii) keeping only the game 

statistics such as the number of shots on target, corner kicks, red and yellow cards conceived, 

(iv) training the model, (v) predicting the final outcome and deriving the most important features 

of the winning team.  

 

In addition to implementing pure RF, NN and PCA algorithms, we also tested the combinations 

of RF and PCA, NN and PCA, and PCA with logistics regression to test the model statistics 

(sensitivity, specificity, accuracy, etc.). The results demonstrate that some models can get as high 

as 80% accurate in predicting the winning team. We will also share the potential advantages and 

disadvantages of the hybrid machine learning algorithms over this case study.  

 
Keywords: Sport analytics, soccer, machine learning, neural network, random forest 
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Enterprise Social Network for Knowledge Sharing and 
Learning: Impact of Learner Types and Network Structure  

 

 

Abstract 

This paper studies the use of an enterprise social network (ESN) in facilitating knowledge 
sharing and learning. Focusing on different types of learners and the network structure in an 
ESN, we explore how they influence the design of reward systems that motivate workers to share 
knowledge. This research provides valuable insights for practitioners to implement appropriate 
reward systems to promote knowledge sharing and learning in ESNs. 

Keywords: Enterprise Social Network, Knowledge Sharing, Learning, Reward  
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Introduction 

In the modern economy, digital devices, products, and services have posed new challenges and 

opportunities for companies, demanding them to seek innovative ways to organize and manage 

their digital assets.  

Social media has been recognized as an effective platform to facilitate firms’ communication 

with their customers and employees to achieve various business objectives. An enterprise social 

network (ESN) is a specialized online social media platform in organizations that allows 

employees to form online communities and streamlines connections across different functional 

departments. Some popular ESNs on the market include Chatter, Connections, Convo, Jive, 

Kaltura, SociatCast, Socialtext, Tibbr, Workplace, Yammer, and Zyncro (Fee, 2013).   

One of ESNs’ main applications includes knowledge sharing and learning. The success of 

applying ESNs in promoting knowledge sharing and learning among individuals highly depends 

on many different technological, organizational, social, and individual factors (Chin et al., 2015). 

Although many of these factors are identified and discussed in the literature (e.g, Kwahk & Park, 

2016; Oostervink et al., 2016), very few studies have explored the impact of the learners’ types 

on knowledge sharing and learning in ESNs, which is the focus of our research. Specifically, we 

study how different types of learners and the structure of an ESN affect the design of reward 

systems motivating knowledge sharing and learning. We next present a brief outline of our 

analytic model and analysis.  

Outline of Model and Analysis 

We consider an ESN used by a firm to facilitate knowledge sharing and learning among N 

knowledge workers. The firm announces a reward to motivate knowledge sharing. Observing the 
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reward policy, workers share knowledge and learn through the ESN accordingly. Then, they 

apply their knowledge in their work which benefits the firm. Finally, the firm allocates the 

sharing rewards to workers based on the pre-announced reward policy.   

The ESN is modeled as a network with nodes and arcs in which nodes represent the workers 

and arcs represent connections between individual workers. We assume that there are many 

categories of knowledge being shared and learned in the ESN. For a specific category of 

knowledge, a knowledge worker in the ESN will have either high- or low-knowledge. We permit 

a worker to be a high-knowledge worker for some categories, but a low-knowledge worker for 

others. In the ESN, when a high-knowledge worker shares knowledge, all of her followers will 

receive the notification. In order to describe how the followers may react to such a message, we 

extend a model of ESNs similar to the one proposed in Sundaresan and Zhang (2018) and 

differentiate two types of learners in this research: avid vs. impressionable learners. 

Avid learners will access the message to review the knowledge shared with them in the ESN. 

Being the most active participants in the social network, they tend to grasp every opportunity to 

absorb new information and knowledge available to them. In contrast, an impressionable learner 

may disregard the message that informs her of the new knowledge being shared, especially if the 

knowledge is not of interest to them. However, when they receive more notifications, they are 

more likely to read it. Whether a low-knowledge worker is an avid or impressionable learner, 

after the learner reviews the knowledge shared with her, she will make a rational and pragmatic 

learning decision by evaluating the usefulness of the shared knowledge against the potential 

learning cost. If she learns the knowledge, she becomes a high-knowledge worker in the 

category. 
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In addition to the two types of learners, we also model different structures of ESNs in terms 

of the connectivity overlap in the network.  Based on such a setting, we are developing an 

analytic model and investigating how best a firm should design a reward policy to motivate high-

knowledge workers to share their knowledge, while considering the impact of different types of 

learners and various network structures of the ESN.  

Conclusion 

Prior research has recognized the important role of ESNs in knowledge sharing and learning, but 

very few studies have fully explored the design of reward systems in ESNs. Through our analytic 

model, preliminary results show how the network structure and the dominant type of learners in 

an ESN strongly influence the design of the reward system for knowledge sharing. Our research 

will provide valuable insights for practitioners to implement appropriate reward systems to 

promote knowledge sharing and learning in ESNs. 
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Factors affecting Foreign Direct Investment (FDI) from China to U.S.? 
  
1. Introduction 
 
In the next decade, the two sides of the Pacific Ocean will have the strongest economic growth 
(Fernald and Jones, 2014), the strongest military strength (Fravel, 2008), and the closest trade 
links (Friedberg, 2005). The economic and political relations between China and the United 
States are the core of world affairs (Xgyhys1212, 2017). Studying the flow of capital between 
China and the United States has become very important for the financial world. 
 
Research from the Rhodium Group (https://rhg.com/ )  shows that in the first five months of 
2018, China’s foreign direct investment (FDI) in the United States, achieved through acquisitions 
and other transactions, fell to a negative value. However, in the area of ​​loosely regulated venture 
capital, China's venture capital investment in the United States reached nearly $2.4 billion dollars 
between January and May 2018, which is close to its full-year investment record set in 2015. 
China’s capital is flowing to the cutting-edge technology of the United States at a record rate this 
year. 
 
From 2000 to May 2018, China participated in more than 1,300 rounds of financing for US 
start-ups, with an estimated total investment of about $11 billion dollars (​Hanemann et al. 2018​). 
In 2017, there were 126 example of Chinese capital investment in the United States and 13 
mergers and acquisitions involving a total amount of approximately 16.88 billion dollars (RMB 
116.32 billion), accounting for nearly 30% of the total investment M&A events of Chinese 
capital overseas. 
 
The relationship between China and U.S. has entered a new stage. Researchers need to 
understand what factors affect capital flows between China and the United States. Since data on 
the capital flow between China and the United States is difficult to find, this paper only collects 
data on China and the United States' foreign direct investment (FDI), and only considers the FDI 
from China to U.S.. 
  
This paper investigates the impact of a set of domestic and global factors on the level and 
volatility of FDI from China to U.S.. A panel dataset is used between China and U.S. to measure 
the impact and significance of ​economic factors ​, and ​social factors.​ A simple ​linear regression 
model was established to choose the variables which affect the Chinese’s direct investment to 
U.S. After that, we used PCA to combine the variables into two groups in an attempt to reduce 
the number of dimensions. 
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2. Literature Review 

There are numerous empirical studies dealing with the determinants of capital flow. Some have 
examined internal and external factors that cause capital flows to surge or drop in market 
economics (Reinhart et al., 1994). A growing body of literature also focuses on the determinants 
of different types of capital flows (Taylor and Sarno,1997). We therefore research a number of 
economic and social factors. 

 
2.1 Military expenditures 

Alptekin and Levine (2012) stated that increases in military expenditures supported growth only 
in developed countries, but did not confirm a negative relationship between expenditures and 
growth for either undeveloped or developed countries.​ ​Hassan ​et al. ​(2003) has shown that 
Military expenditure has significant positive impact in economic growth equation, but a negative 
impact in FDI​.  
 
2.2 High-technology exports 

Kogut and Chang (1991）indicated that Japanese-U.S. joint ventures appear to be motivated by 
the sourcing of U.S. technology.  Gilboy (2004) concluded that business and political leaders in 
the United States feared China's growing shared world exports, especially of high technology 
and industrial goods, signals, although exports of high-technology had benefits. Competition 
among the major countries has strongly increased in high technology industries, and their 
competitive positions have been significantly altered. Because high technology industries play a 
key role to all economies’ long-term economic performance. It shows that the competitive 
positions of the United States, Japan and the EU countries had changed during the past decades. 
(Archibugi and Michie, 1998). 
 
2.3 GDP growth 
 
Alvarado et al. (2017）showed FDI has a positive and significant effect on product in 
high-income countries, while in upper-middle-income countries the effect is uneven and 
non-significant. However, the effect in lower-middle-income countries is negative and 
statistically significant. While, FDI plays an important role in contributing to economic growth, 
but the level development of local financial markets is crucial for these positive effects to be 
realized. (Alfaro et al., 2000) 
 
2.4 Trade Openness 
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Peter(2002) showed that some correlations between trade-related variables and FDI turned out to 
be weaker.  Along with Taylor (2000), the authors found that openness to trade and FDI is 
positively correlated in manufacturing only. According to the econometric results, Demirhan and 
Masca (2002) suggested that growth rate of per capita, telephone main lines and degree of 
openness are positive and are statistically significant, along with the negative but significant 
relationship between FDI and Inflation and taxes. 
  
2.5 Human capital 
 
Noorbakhsh and Paloni (2001) concluded that human capital is a statistically significant 
determinant of FDI inflows and one of the most important determinants. They suggest human 
capital’s importance becomes more important through time. The authors highlighted the 
important role of human capital involving a large sample of developing countries. 
 
Borensztein et al.(1997) suggested that FDI is an important vehicle for the transfer of 
technology. Compared to domestic investment, FDI contributed more to growth. Only when the 
host country has a minimum threshold stock of human capital, FDI can produce higher 
productivity for FDI holds. Thus, FDI contributes to economic growth only when a sufficient 
absorptive capability of the advanced technologies is available in the host economy (Borensztein 
and ​Lensink, ​1997). Cleeve et al. (2015) showed that all measures of human capital  have a 
significant influence on FDI, as are the traditional variables. While, they also concluded that 
there  is no evidence of the increasing importance of human capital on FDI over time. 
  
2.6 Electricity consumption 
 
Ibrahiema (2015）showed that renewable electricity consumption and foreign direct investment 
are cointegrated indicating and have a long-run positive effect on economic growth. There exists 
unidirectional causality running from foreign direct investment to economic growth when using 
granger causality test. In addition there is bidirectional causality between economic growth and 
renewable electricity consumption. 
  
2.7 Financial openness 

Fratzscher and Bussiere (2004) concluded the size of FDI inflows and the sequencing of the 
liberalisation process are found to be important driving forces for growth in the medium to 
longer term, while, financial openness has little effect on the size of FDI flows. 
 
2.8 Broad Money 
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Kim McPhail (2000) suggested that broad money is a useful indicator of inflation at long 
horizons and thus a useful monetary policy tool.​  ​However, Boateng et al., (2015), contrary to 
other research Harford (2005), found in a small setting, Norway, that an increase in broad money 
might lead to FDI reduction ​ ​The inflation of United States by the government let thousands of 
American’s print money to China, in order to earn huge profit since 1980 because Beijing’s fixed 
exchange rate with dollars. Since the RMB underestimation and Chinese human capital is 
unimaginable low. (Yevon, 2015) 
 
2.9 Research Question 
 
Based on a brief literature review, we seek to find a better understanding of the key variables that 
can be an indicator of Foreign Direct investment. Therefore, we develop the following research 
question: 
 
RQ1: What factors might be indicators of Foreign Direct Investment from China to United 
States.   
 
3. Methodology  
 
3.1. Data and Descriptive Statistics 
 
A dataset was constructed from datasets obtained from the Bureau of Economic Analysis and 
world bank for the empirical analysis. ​ The variable of interest is the ​FDI from China to U.S. 
2002-2015.  Figure 1 presents an annual chart of FDI from China to the US.  
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Figure 1: FDI flow from China to U.S., 2002-2017, (Millions of dollars) 
Source: https://www.bea.gov/international/di1fdibal 
 
Capital flow increased dramatically from China to U.S beginning around 2015 (5127 million of 
dollars), but decreased in 2017（-504 million of dollars).​ ​It is believed that Beijing’s policy on 
“Make China rich and strong” is the cause of the increase of 2015.​  ​In 2015, the One Belt- One 
Road Campaign, enacted by the central government in February 2015,  established ocean direct 
investment promotion agencies to facilitate cross-border trade and investment (European 
Parliament, 2016 ). More than 20 provinces out of 31 province-level administrative areas 
expressed strong interest to invest overseas in their governments’ annual work reports. 
(European Parliament, 2016). Much of the decline at 2017 was attributable to Beijing’s 
regulatory crackdown on outbound capital flows. But the growing regulatory hurdles in the US 
was the second main reason suppressed Chinese investors. (Hamemann and Rosen, 2018) 
 
This paper examines a number of independent variables including China and U.S.’s economic 
and social factors (see Table 1), with respect to Foreign Direct Investment (FDI). 
 
3.2 Simple linear regression  
 
We built a series of linear regressions to determine which variables might be significant. Since 
we only have 13 observations, we cannot consider all variables simultaneously. Therefore, we 
conducted individual linear regressions. However, simple linear regression might not show the 
relationship between independent variables which multivariate linear regression can indicate. 
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The dependent variable in each of the regressions is FDI from china to us, and thus simple linear 
regression models were created to remove the variables which were not significant for the y 
variable.  
 
Table 1 shows the results of the linear regressions. It is worth noting that military expenditure of 
China (p-value=0.0658) was not significant at the .05 significance level, therefore, we did not 
find support for Hassan et al. (2015).  
 
The same held true for trade openness of United States (p-value=0.0509). It was not significant 
at the .05 significance level, but it is near with the significance level. Considering the statistical 
mistake, it support the ​Demirhan and Masca ’s (2002) ​conclusion that degree of openness is 
positive and statistically significant.  
 
The variable “population in the largest city in China” is not statistically significant since the 
p-value=0.707. That’s surprising because according the article mentioned before about human 
capital.​ A minimum threshold stock of human capital has a relationship with the population of 
large city. The more large population in large city, the lower human capital price. The more 
inflow FDI for developing countries lead to less FDI outflow.  
 
Industry (including construction) for China (p-value = 0.001202) is a statistically significant for 
FDI outflow to United States, but Industry for United States (p-value= 0.6345)  is not significant 
to the invest inflow. We need to examine the reason why United States’ industry development 
does not have a relationship to attract investment from China. This is the same to GDP growth of 
United States( p-value =0.628).  Although electric power consumption has a positive and 
statistically significant relation with the dependent variables (p-value=0.0138).  
 
According ​Alfaro et al. (2000) who concluded that the development of financial markets is 
pivotal for positive contribute to economic growth to increase FDI inflow. However, our 
conclusion is that ​market capitalization of listed domestic companies ( p-value = 0.646 and 
0.628, respectively) are not statistically significant both in China and United States. It supports 
Fratzscher’ s results that capital openness has little effect on the size of FDI flows. This might 
also support by the ​real broad effective exchange rate of United States ( p-value= 0.204). 
 
 
So we believe that an economically strong China and open trade of US leads to increased 
investment from Chinese investors. ​The independent variables significant for FDI outflow from 
China to U.S. are as follows. 
 
TABLE 1 : Linear Regression for  Societal 

 China  U.S. 
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Electric power consumption (kWh 
per capita) 

0.9882  
(0.0002 ***） 

-2.4732 
（0.0138 *） 

High-technology exports (% of 
manufactured exports) 

-245.1 
（​0.244） 

-176.81 
（0.004167 **）  

Industry (including construction), 
value added (annual % growth) 

-472.5 
（0.001202 ** ） 

74.34  
（0.6345） 

Military expenditure (% of GDP) -7009  
（0.0658 .） 

-506.3 
（0.597） 

(coefficients are  in the table and p-values are in parenthesis)  
 
Table 2: Linear Regression for Economic Factors 

Difference of Interest Rates 
between China and U.S. 

438.7 
(0.0519) 

 

 China(p-value) U.S.(p-value) 

GDP (current US$) 3.870e-04 
（6.12e-05 ***） 

3.870e-04 
（0.000298 ***） 

Broad of money 71.85  
（6.18e-05 ***） 

126.87 
（0.0103 *） 

Trade openness  ​-11847  
（0.01907 * ） 

26273 
（0.0509 .） 

GDP growth (annual %) -523.5 
（0.00525 **） 

131.6 
（0.628） 

Total Share Prices for All Shares 
(index 2015=100) 

23.58 
（0.190） 

61.55 
（0.0133 *） 

Market capitalization of listed 
domestic companies (% of GDP)  

7.757  
（0.646） 

19.96 
（0.353） 

Real Broad Effective Exchange 
Rate 

98.61 
（1.93e-05 ***） 

-61.29 
（0.204） 

Population in the largest city (% of 
urban population)  

-12549 
（0.707） 

-5177  
（0.000509 ***） 

(coefficients are  in the table and p-values are in parenthesis) ​Source: world bank data. 
 
We discovered that some variables do not have tightly relations with direct investment from 
China to U.S.. 
 
Table 3: The following variables were not found to be significant 
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High-technology exports of China 

Industry of United States 

Military expenditure of United States 

GDP growth of United States 

Total share prices for all shares of China 

Both market capitalization of listed domestic companies of China and United States 

Real broad effective exchange rate of United States 

Population in China’s largest city 

 
3.3 Principal Component Analysis 
 
Due to the limitations of the number of observations available for regression, we used Principal 
Component Analysis (PCA) to derive key components and reduce the number of dimensions.  
 
PCA can correspond the variables to directions of maximal variance in the data. This can be 
performed via a singular value decomposition of the data matrix or through an eigenvalue 
decomposition if the matrix is a covariance matrix (Aspremont et al.2005). 
 
The principal components analysis can identify a set of variables and synthesize most of the total 
information to a few factors, usually two or three, which is the latent basis of the variables 
intercollinearity (Kulcsar,2010).  
  
Olawale and Garwe (2010) use principal component approach to investigated the obstacles to the 
growth of new small and medium-size enterprises in South Africa. The principal component 
analysis was used to reduce the variables into five clusters: Financial, Economic, Markets, 
Management, and Infrastructure from originally thirty variables which were identified as 
obstacles.  
 
Abdul et al.(2009) discovered that principal components a powerful methods to examine the 
links between growth and financial development when they re-examines the finance-growth 
nexus in China, using principal components analysis and Autoregressive Distributed Lag method 
to cointegration.  
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PCA allows us to determine the key variables in each dimension. After running the PCA, we 
found that 89.7% of the variance can be explained by two dimensions. The variables in each 
dimension and their loadings can be found in the table below(see Table 4) 
 
Table 4: Values of the components and the variance explained 

 Dimension 1 Dimension 2 

Variance   11.052 3.294 

% of var. 69.073 20.585 

Cumulative % of var. 69.073 89.658 

 
From Table 4, the eigenvalues, Dim.1 and Dim.2, “cumulative % of var” is 69.073  and 89.077, Since 
over 80% of the cumulative variance was explained by the two dimensions we can ignore the other 
dimensions in the PCA (Kulcsar, 2010) 
 
 
Table 5: Matrix of correlation coefficients between the variables analyzed 

Variable Dimension 1  Dimension 2 

dir 0.7157355 -0.58407305 

rbexc 0.9589844 -0.18916028 

bmc 0.9262968 -0.06688224 

bmu 0.9267746 0.06129624 

tou 0.7767309 0.56352364 

cgdp 0.9889892 0.09979988 

ugdp 0.9147294 0.38620026 

indc -0.7286591 0.47696364 

mec -0.7147877 -0.60472768 

epc 0.9692322 0.23321995 

hteu -0.9603366 -0.05431844 

plu -0.9553674 -0.26554546 
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ggc -0.6894998 0.63228265 

epu -0.7153185 0.57542364 

toc  -0.5928568 0.73434486  

tspu 0.5743224 0.66379808 

 
We named the two group is market situation and business friendly environment. According 
Table 5, for group 1, there are 8 variables which load on the first dimension in both the positive 
and negative direction. The variables that includes real board exchange rate of China (rbexc), 
broad money of China(bmc), ​broad money of United States (bou), ​China’s GDP(cgdp), United 
States’ GDP (ugdp), electric power consumption of China(epc), ​high-technology exports of 
United States (hteu), population in the largest city in United States (plu).  We group those 
variables as a function of market situation. (see Table 6: PCA results) 
 
The High-technology exports of United States shows a very highly negative relationship with 
foreign direct investment inflow to United states. Because the patent protection of US, Chinese 
capital has a strong willing to inflow to United States.  
 
Table 6: PCA results 

Variable Market situation Business friendly environment 

rbexc 0.9589844  

bmc 0.9262968  

bmu 0.9267746  

cgdp 0.9889892  

ugdp 0.9147294  

epc 0.9692322  

hteu -0.9603366  

plu -0.9553674  

toc   0.73434486  

tspu  0.66379808 
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For group 2, kindly shows the business friendly environment.  There are two variables which 
load on the second dimension in the positive direction, including ​trade openness of China (toc), 
total share prices for all shares of United States (tspu).  
 
The respective GDP of the United States and China had a positive impact on the amounts of 
Chinese FDI flows, however, research indicated that the real per capita GDP should have had a 
negative impact on FDI stocks (Cheng and Ma 2010). 
 
From a strategic United States perspective, imposing additional restrictions on inward FDI from 
emerging economies, including China, heightens risks that United States firms will be subjected 
to reciprocal increases in restrictions on investments in the same emerging economies. In this 
regard, Chinese government authorities have made it known that direct and indirect access to 
China’s domestic market extended to United States-based companies might well be influenced 
by the legal ability of Chinese companies to make investments in, and construct alliances with, 
United States-based companies (Globerman and Shapiro, 2009). 
 
For military expenditure of China (​mec) , it might mean that no matter which group it belongs, it 
kinds of negative effect to pull the capital outflow China. Hussain (2012) used military 
expenditure as percent of GDP as the instrument. The reason is that they believed that military 
expenditure is strongly correlated with GDP per capita and affects foreign direct investment only 
through GDP per capita. And they concluded that foreign direct investment has no relationship 
with military expenditure.  
 
Figure  2: Variables factor map for PCA 
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Figure 3: correlation plot for variables 
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4. Limitations 
 
The research shows as expected a high correlation between many of the variables.  If we suppose 
that the variables which are correlated with FDI from China to United States is >.5, we find all 
the variables are related with the dependent variables. The most positive variables are ​real broad 
effective exchange rate of China, board money of China and China’s GDP and electric power 
consumption of China. ​It also highly negative correlated with ​population in United States’s largest city 
and high-technology exports of United States. 
 
Table 7: Correlation of FDI from China to U.S. with variables 

 China to US Asia and Africa to US 

China to US 1.000 0.497 

Asia and Africa to US 0.497 1.000 

dir 0.571 0.264 

rbexc 0.820 0.650 

bmc 0.822 0.526 

bmu 0.711 0.530 

tou 0.721 0.740 

cgdp 0.875 0.740 

ugdp 0.797 0.758 

indc -0.692 -0.421 

mec -0.667 -0.691 

epc  0.845 0.736 

hteu -0.807 -0.582 

plu -0.816 -0.692 

ggc -0.657 -0.312 

epu  -0.661 -0.187 

toc -0.462 -0.111 

tspu 0.502 0.852 
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Due to the limited number of observations, yearly data points, we ran a number of simple linear 
regressions to determine the predictive effects of each variable. This method might not show the 
complex relationship between the independent variables when using multivariate regression 
model. Also, the components which affect the FDI from China to United States are complex and 
varied, we cannot list all the variables and the political situation between the two giant countries.  
 
In addition, world economic measures and stability might also affect capital flow and need to 
take a notice. Our aim in the future would be to examine these metrics as a factor of investment. 
However, the data on the other important determinants, like labor costs and the capital flow 
flight to United States may be considered as another limitation of our study.  Thus, all above are 
the points that can be improved further by availability of data and a better multivariable analysis 
model.  
 
 
5. Conclusion 
 
This paper mainly focus the driving variables of FDI from China to United States, during this  
increasing speed​ China’s capital flows. We use simple linear regression model to remove the 
variables which are not significant to the dependent variable, and then we use PCA method to 
correspond the independent variables into two groups. Group 1 shows the market situation, and 
group 2 indicated the business friendly environment between the two countries.  
 
Among all the indicators, we find that market situation is the most critical determinant of the 
foreign direct investment from China to United States.  A stable macroeconomic environment, 
such as low and stable inflation can attract investors, while better financial institution of foreign 
direct investment may not be statistically significant. 
 
As our analysis indicates, high-technology is a important situation to attract capital flow to 
United States. In the next ten years, China will continue to invest in military power, high-tech 
companies, such as planes, large warships, semiconductors, aerospace systems and artificial 
intelligence, in order to enhance the “national hard power”, and therefore, might increase 
investment in the United States. However, ​in the next decade, one of the biggest factors, might 
not be economic, but political, especially geopolitics, which will affect large investments, and 
how the larger macroeconomic variables are affected by the political environment.  Therefore the 
FDI, could be impacted by the the changing political winds. 
 
 
 
Datasets used: 
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Real exchange rate 
https://fred.stlouisfed.org/series/RBCNBIS 

Direct Investment by Country and Industry, 
2017https://www.bea.gov/data/intl-trade-investment/direct-investment-country-and-industry 
 
Stock market capitalization 
https://data.worldbank.org/indicator/CM.MKT.LCAP.GD.ZS?view=chart 
  
Capital account openness index taken from Chinn-Ito Index 
http://web.pdx.edu/~ito/Chinn-Ito_website.htm 
  
Interest Rates, Discount Rate for China 
https://fred.stlouisfed.org/series/INTDSRCNM193N#0 
 
FDI from China to US: 
https://datacatalog.worldbank.org/dataset 
 
Human capital index 
https://datacatalog.worldbank.org/dataset/human-capital-index 
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Abstract:  

The acceptance of qualitative research in the realm of overwhelming quantitative research 

studies is indeed a hard process and requires intense explanation, justification, and analysis 

(MSW & Laura N., 2015). The objective of this critical analysis is to address three factors 

that make the qualitative research approach more suitable to analyze the education field in 

social aspects. More precisely, this comparative analysis addresses the similarities and 

differences between quantitative and qualitative approach and key defining factors of 

qualitative research in studying the educational growth in a community and a power 

disparity relationship in qualitative research studies. Finally, this study focuses on two 

major concerns for conducting qualitative research, such as ethics and credibility. Finally, 

this study recommends that both qualitative and quantitative research practitioners will be 

benefitted from developing a mutual understanding for each other, research design, 

techniques, and perspectives and find efficient ways to connect and to work collaboratively 

to tackle the misunderstandings and miscommunications. 

Keywords: Issues in Qualitative Research, Power disparity relationship in qualitative 

research studies, Research Practitioners, Policy Makers.  
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Introduction 

In general, a qualitative research method consists of systematic observations, interviews, 

case studies, surveys, background studies, and historic document analysis in order to find 

a social behavioral pattern(s), certain attainment gap(s), and/or any relevant issues that 

match with the objective of the study. Qualitative research is enriched with certain 

trademarks as it does not try to alter the settings and most of the time it does not intend to 

manipulate the natural environment in order to conduct the research. The questionnaires 

are environment-specific and try to address the issues at hand as accurately as possible with 

rich description and adequate information. Finally, the objective of qualitative research is 

to understand the settings as deeply as possible in order to conduct the study more 

effectively and efficiently.  

The acceptance of qualitative research in the realm of overwhelming quantitative research 

studies is indeed a hard process and requires intense explanation, justification, and analysis 

(MSW & Laura N., 2015). The objective of this critical research study is to address three 

factors that make the qualitative research approach more suitable to analyze the education 

field in social aspects. More precisely, this research study addresses the similarities and 

differences between quantitative and qualitative approach and key defining factors of 

qualitative research in studying the educational growth in a community and a power 

disparity relationship in qualitative research studies. Finally, this research study addresses 

two concerns for conducting qualitative research, such as ethics and credibility of the study. 

This research study recommends that both qualitative and quantitative research 

practitioners will be benefitted from developing a mutual understanding for each other, 
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research design, techniques, and perspectives and find efficient ways connect, and to work 

collaboratively to tackle the misunderstandings and miscommunications.  

  

Qualitative Research: A Critical Perspective  

Maxwell argues that the quantitative research method for causal investigation could be a 

better fit when there are no qualitative elements associated with the study and meet the 

following three conditions. These three conditions are,  

“   

a. First, there should be a well-developed theory that informs the intervention and 

research design and allows interpretation of the experimental results.   

b. Second, the causal process investigated should be manipulable, straightforward and 

simple, and relatively free from temporal and contextual variable   

c. Third, the situation should not be conducive to the direct investigation of causal 

processes ” (Maxwell, 2004, p9).  

While all the above-mentioned conditions could be met in biology and medical research, 

but in the field of education, it is quite difficult to meet these conditions. The background 

setting of each situation is so diversely different. For example, the social structure in 

Bangladesh based on religious belief and social class varies so significantly that to 

understand the true obstacles that cause gender disparity in education one set of the 

experiment does not capture the true meaning in different communities. There are 

significant contextual variability exists and it is needed to be addressed appropriately via 
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qualitative research in order to address the main reasons. After that, it will be easier for the 

policymakers and Changemakers to design and develop solutions to reduce the problematic 

scenarios.  

Furthermore, Bangladesh is currently hosting a significantly large number of Burmese 

refugees, and they are lacking proper access to education and health care. But this situation 

is much more contextual-based and to understand their problems the research setting needs 

to be more contextual grounded in the religious and cultural background. As Maxwell 

argues that, “In such situations, qualitative methods have distinct advantages for 

identifying the influence of contextual factors that can’t be statistically or experimentally 

controlled, for understanding the unique processes at work in specific situations, and for 

elucidating the role of participants’ beliefs and values in shaping outcomes” (Maxwell, 

2004, p9). In contrast, qualitative research suffers from certain issues as well. For example, 

while studying educational attainment for the Burmese refugees in Bangladesh, the 

researchers are strongly advised to have an open and expanded view of the human subjects. 

Secondly, getting ongoing consent from human participants while conducting a qualitative 

study is also very important.  Finally, interpreting the qualitative study interaction between 

the qualitative researcher and the human subject might get blurred due to personal biases 

and might risk the objective of the study. So, the researchers need to be careful about these 

ethical concerns and address them accordingly based on the current condition (Alvesson & 

Sköldberg, 2017; Bailey & Bailey, 2017; Bernard, 2017; Lindlof & Taylor, 2017; Manen, 

2016; Maxwell, 2004).  
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Power dynamics also play an important role in determining the quality and maintaining the 

objectivity of the qualitative research. Most of the times, the marginalized participants do 

not feel comfortable sharing their true concerns and feelings with the 

researchers/interviewers if there are unequal power relationship present. As Jelsma 

describes this situation in the following manner, “Unequal power relationships might make 

it difficult for the participants to withdraw from the study. It is incumbent upon the 

researcher to actively flatten the power gradients and ensure that the subjects can freely 

exercise choice regarding their continued involvement in the study. For example, students 

might not feel free to express their preferences if interviewed by one of their lecturers” 

(Jelsma & Clow, 2005, p.5). This study supports the idea of reducing the power disparity 

between researchers and the participants while conducting the qualitative study in order to 

get a more accurate picture of the ongoing situation. It would make the study more 

appropriate, situation-based, and realistic. Although Jelsma argues that power disparity is 

a bigger issue for conducting qualitative approach, I would say that regardless it is 

qualitative and/or qualitative research, we always need to maintain such an overall 

approach in the study where the power ingredients are as suppressed as possible in order 

to maintain the integrity of the study (Brannen, 1995; MSW & Laura N., 2015; Yilmaz, 

2013; Yin, 2015).   

Conclusion and Final remarks  

In conclusion, there are always ongoing confusions and miscommunications between 

qualitative research and quantitative research methods. It hurts the research settings as well 

as the objective of the study. Maxwell aptly summarizes this problematic situation the 
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following manner, “For this to happen productively, practitioners of both approaches will 

need to develop a better understanding of the logic and practice of the other’s approach, 

and greater respect for the value of the other perspective. Thus, Our argument is directed 

to qualitative researchers who deny the legitimacy or relevance of experimentation or 

causality for education research as well as to quantitative researchers who dismiss or distort 

the potential contributions of qualitative research to the task of developing causal 

explanations” (Maxwell, 2004, p.9). Our primary objective of this research study is to 

address a few key issues associated with qualitative research, such as an ethical dilemma, 

power disparity, and credibility issues. Further issues are also associated with qualitative 

research. It does not mean that qualitative research is specifically focused on one major 

study or field and cannot be implemented in any other field of studies. It is better to 

understand the shortcomings of both qualitative and quantitative research methods 

comprehensively. This will help both types of research practitioners to understand each 

other’s point of views, perspectives and research settings. Ultimately, this will result in a 

more robust, efficient, and effective research design settings that will be able to address the 

variability in settings and integrate those factors more suitably into the study. This will 

provide more equality and equity-based research setting and would significantly reduce the 

hierarchical dominance of either perspective from a quantitative or qualitative approach.   
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INTRODUCTION 
 
There has been increased interest on more accurately modeling count data (Du et al, 2011; 
Plan 2014).  Analyzing count data more accurately can lead to better conclusions in medical 
care, such as reducing costs, improving patient safety and increasing quality. Small count data 
represents significant problems for analytics in any field, due to the restrictions of using discrete 
probability distributions. In the healthcare industry, small count data represents critical and often 
life threatening events.  
 
We obtained a data set that contains information on retained surgical device count at various 
hospitals in NY state. We examined the data to determine the exact distribution of data. Further, 
using a variance difference method we examine the outliers and posit their possible effects on 
individual groups within the data set. Finally, we examine group differences using 
non-parametric tests and provide a rationale for using these tests.  
 
 
LITERATURE REVIEW 
 
Patient Safety Indicator for Retained Surgical Device 
 
The Centers of Medicare and Medicaid Services (CMS) refers to and includes in their quality 
rating metrics a Patient Safety Indicator (PSI) for Retained Surgical Device. The program 
determines penalties and fines given to hospitals. The PSI are a set of indicators providing 
information on potential in-hospital complications and adverse events following surgeries, 
procedures, and childbirth. The government includes PSI 05 RSD in this program as a 
significant preventable healthcare event.  
 
Retained surgical devices (RSD) are foreign objects unintentionally left in a patient after surgery 
or other procedure. Objects include surgical sponges, broken parts of instruments, stapler 
components, parts of laparoscopic trocars, guide wires, catheters, needles and instruments 
(Sentinel Event Alert, 2013).  Retained surgical devices (RSD) often result in significant patient 
harm that involves reoperation, readmission/prolonged hospital stay, sepsis, bowel obstructions, 
visceral perforation, and death (Gawande et al, 2003; Steelman et al 2018).  
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Collecting data for large RSD studies has been difficult due to miscommunication as to when 
and if the event occurs. The severity of medical and legal implications may prompt inaccurate 
medical coding or purposeful non reporting (Bowman, 2013). For example, research indicates 
that approximately 4,500 to 6,000 surgical item cases occur annually in the U.S (Gluncic et al. 
2013), RSD events occur in 1:5500 surgeries (Cima R.R. et al, 2008) and RSD occur in 
approximately 1 per 1,000 abdominal operations (Stawicki, 2013).  
 
Outliers 
 
Outlier analysis and identification is important to ascertain observation points that influence 
assumptions of parametric testing and then managing the outliers to reduce bias on 
summarized results.  Outliers may occur by chance in any distribution, but they often indicate 
data entry and ensuing measurement error, heavy-tailed distribution or by the presence of a 
unique population (Leys et al., 2013). When the sample size is small the effect of outliers could 
be more pronounced (Cousineau and Chartier, 2010).A number of methods have been 
proposed to screen for outliers, and many of these methods have been shown to sensitive to 
sample size, skew of the distribution, and arbitrary selection of cutoff criterion (Miller, 2010; Van 
Selst and Jolicoeur, 1994).  
 
METHODOLOGY 
 
We obtained a dataset from the New York government health website 
(https://health.data.ny.gov/Health/All-Payer-Patient-Safety-Indicators-PSI-Volume-Mea/ge6u-ux
xf/data).  The data set titled ​“All Payer Patient Safety Indicators (PSI) Volume Measures by 
Hospital: Beginning 2009”​ includes two PSI count data.  ​The two PSI's are, PSI 05, retained 
surgical item or unretrieved device fragment count,​  and PSI 16, transfusion reaction count. The 
data includes reported counts for the years 2009 through 2016.  
 
The downloaded data set was filtered to include only records associated with PSI 05. The 
number of hospital discharges with a retained surgical item or unretrieved device fragment 
(secondary diagnosis) among surgical and medical patients ages 18 years and older or obstetric 
patients (www.qualityindicators.ahrq.gov).This coun​t does not​ include patients returning to 
surgery that had not been discharged, returning to the hospital as the primary reason for return, 
or those patients who are unaware of the issue.  
 
For this study, only the last three years, 2014-2016, of data was analyzed.  Our choice of 
limiting the analysis is based on the effort and investment in quality programs, and safety 
processes to reduce the number RSI cases over the last few years. We determined that the 
period of 2014 - 2016 is a valid time frame for assessing the current state of the problem. T 
 
ANALYSIS 
 
Distribution Identification  
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One goal was to identify the possible distribution of the data at the individual region level. Each 
observations represents the number incidents that occurred in a given hospital, and these 
observations are then grouped by regions. We first try to accurately determine the distribution of 
the data with the ultimate goal of the analysis to determine if a single incident within the data set 
should be included or removed as an outlier. Using the data available, we analyzed the 
incidents and compared them to the described theoretical distributions (Table 1). 
  
 

Count Observed E[X] - ZTP E[X]  -ZTNB 

1 96 (.744) 86 (.667) 88 (.682) 

2 24 (.186) 37 (.287) 28 (.217) 

3 5 (.038) 4 (.031) 10 (.077) 

4 4 (.031) 2 (.015) 3 (.233) 

𝝌​2  4.717 (p=.85) 4.082 (p=.90) 

 
Table 1: Table of Observed Probabilities and Theoretical Probabilities 

 
Examining the χ2 against the actuals, the zero-truncated negative binomial distribution appears 
to the best fit, since it has the lowest significant χ2 value. One concern that needs to be more 
closely examined is the possibility for underdispersion, i.e. mean greater than the variance.The 
Zero-Truncated Negative Binomial is an appropriate distribution in healthcare analytics and has 
been used in mental health statistics for patient visits (Eihai, et al., 2008) , race and stroke 
readmission (Kennedy, 2005), and outliers in patient outcomes (Stylianou et al., 2017).  
 
Identifying outliers  
 
Next, we seek to identify outliers in the dataset to approach the issue of outliers. Outliers are 
observations considered to be very different or deviate from other observations significantly. 
Similar to the issues raised above regarding dispersion, outliers can also cause misleading 
analysis or improper predictions (Pelaez et al., 2018). Outliers can come about from simply a 
difference between the other observations or signal that a particular observation or observations 
were the result of something different, from which the data was collected (Grubbs, 1950; 
Hawkins, 1980). Identifying and proper removal of outliers will yield different results in most 
cases and are thus indicative of more appropriate results (Grubbs, 1950). 
 
Using the variance difference method (Pelaez et al., 2018), we aim to identify the difference in 
results obtained by remove outliers from the healthcare dataset. The primary objective is to 
narrow outliers identified using the inner fence method, which maybe too conservative, and the 
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outer fence methods. The negative binomial distribution is small count data distribution with 
differences in observations around 1 or 2. In the case of the current data, the range of 
observations is from one to four. 
 
 
 

Region  Total  
Incidents 

97% 98% 99% Tukey 
Outliers 

Central NY 21 1 0 0 5 

Kings 12 0 0 0 0 

Manhattan 19 0 0 0 1 

Western NY 17 0 0 0 4 

Total  69 1 0 0 10 
Table 2: Outliers identified by method (Variance Difference and Tukey) 

 
 
Table 2 provides the quantity of possible outliers at the various levels of the Chi-Square 
distributions for selected regions. The last column contains the number of outliers identified 
using the Tukey, inner fence, method. Overall, for each region the Tukey method identified 10 
outliers, while using our proposed method, only 1 outliers were identified. In the instances where 
the variance difference method suggest not removing outliers, while the Tukey method does, 
more analysis on these observations may be warranted. As such, quality programs and 
development of cost metrics based on small count data set may benefit from comparing various 
outlier approaches.  
 
CONCLUSION 
 
The data observations included in this study are those reported to NY state patient safety. 
Medical providers might fear adverse consequences as a result of "full disclosure" with 
potentially, public records such as discharge abstracts.  Therefore, incomplete reporting is an 
issue when examining the results for accuracy of count.  
 
Small count data is vulnerable to removal of outliers (Cousineau and Chartier, 2010). Generally, 
statistical analysis removes outliers based on the interquartile range, and is independent of the 
parameters of the distribution. In small count data sets, even if n is large, this may not perform 
adequately.  
 
This study reports only on New York State hospitals and future studies might apply the variance 
difference method and compare the outliers analysis to a different study of hospitals in the 
United States. In addition, most government required reporting of PSI data are (PSI) are 
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reported as a rate value. The methodology presented in this study may be developed and 
extended for rate data.  
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Abstract:  

 Messages on platforms such as Twitter have become the default mode of company 

communications replacing lengthier public announcements and updates. Businesses and 

organizations have increased their use of Twitter to connect with stakeholders.  As a result, it is 

important to understand the key drivers of successful information exchange and message 

diffusion via Twitter. We conducted an exploratory analysis on a dataset of over a million 

Tweets.  We identified the most popular messages and analyzed them using exploratory and 

textual analytics.  We found some interesting patterns and uncovered new insights to help us 

understand tweet behavior, which are presented here in this paper as a small extracted part of a 

larger research project on the same topic.  

Key Words: Tweet Analytics, textual analytics  

 

Introduction  

 Much has already been written about the popularity and ubiquitous nature of Twitter. 

Twitter has a global presence and influences a variety of important issues and events including 

election results, consumer confidence, brand development, crisis communication, day to day 

social interactions and much more. From a behavioral analysis standpoint, the efficacy of 

information influence has been mapped to the nature of the information artifact (Samuel, 2017) 

and this has meaningful implications for how information is presented, interpreted and used. Past 

research has studied Tweet phenomena from a variety of perspectives including the analyses of 

specific users, topics, and markets. Studies have also focused on case scenarios (Pressgrove, et. 

al., 2018; Kalsnes, B., & Larsson, A. O., 2017), while examining the type of news propagated 
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