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Abstraction of Dissertation 

Essays on Asset Mispricing 

The financial market is assumed to be rational and efficient.  In a perfect market, 

an asset is priced based on corrections for risk using the market price of risk.  However, 

the real world is full of uncertainties, which give us an opportunity to benefit from 

mispriced assets.  This dissertation is on asset mispricing--- two kinds in two asset 

classes.  The first essay, ‘On real-estate bubble: Is there a bubble in the Korean housing 

market?’ focuses on the real-estate bubble.  A bubble is mispricing defined as an upward 

price deviation from fundamentals; therefore, a kind of absolute mispricing.   A rational 

explanation for the mispricing is a pricing error in which investors assess fundamentals 

incorrectly; an irrational approach is that the deviation is caused by speculative fervor.  

The second essay, ‘The investment performance of preferred stock’ is on relative 

mispricing of preferred stock.  Relative pricing is the assessment of an asset’s correct 

price given the prices of some other asset (Cochrane, 2005).  In the second essay, bond 

prices are used to examine whether preferred provides higher income at lower risk, a 

violation of fundamental risk correction--- riskier securities must offer higher return.  The 

results of the first essay find both a deviation from fundamentals and high explanatory 

power of fundamentals in housing price movements.  Long-term reversion of price (to 

rent) to trend is found to signal mispricing but is not quite a bubble because of the lack of 

irrational fervor.  The results of the second essay provide evidence of mispricing in below 

B non-investment grade preferred returns.  The mispricing is attributable to mis-assigning 

of credit risk, an error in assessing the appropriate level of risk.  A seeming violation of 

relative pricing cannot lead to an arbitrage opportunity due to lack of means and the 
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market illiquidity.  Pricing works well for investment grade and BB-rating (where most 

of preferred is rated) preferred.  From the two essays, it can be concluded that suspected-

mispricing happens, be it a deviation from fundamentals or violation of relative pricing; 

however, it never happens in a way that allows to profit from it.  The market, therefore, 

remains efficient.  
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Chapter 1. On Real-Estate Bubble: Is There a Bubble in the Korean Housing 

 Market? 

 

 

 

 

 

Abstract 

I analyze movements in Korean housing prices  from 1986 to 2010.  Inflation can explain 

most of the steep house price run-ups from 2000 through 2007 in Korean cities except for 

Seoul (Gangnam) apartment price increase (14%/year for Seoul and 19%/year for 

Gangnam after adjusting for inflation).  Traditional price-to-rent and price-to-income 

measures fail to support the existence of a bubble; however, lower user cost in Gangnam 

confirms its super star city status.  Momentum, a deviation from the fundamentals, is 

found in Korean apartment prices after 2000.  In Gangnam, the momentum was explosive 

up to 2007 but diminished after the global financial crisis; so did the volatility of the 

errors in the momentum equation.  Fundamentals (such as interest rate decline and rent 

growth) can explain almost half of the house price movements in all cities; and, greater 

impact of rent growth (compared to interest rate changes) on apartment price movement 

helped Korean market to desynchronize from the global house price downturn.  

Moreover, it is suggested that the apartment prices (relative to rents) revert to a long-run 

trend, forecasting a price-adjustment, not a bust, in the near future.  The paper provides 

evidence that not all price run-ups are indicative of a bubble (Helblings, 2003). 
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1.  Introduction 

US house prices nearly doubled between 1997 and 2005, making it the biggest 

house-price boom in US history.  The bust began in 2006; it has recently been suggested 

that the housing market has finally bottomed out.  As of July 2012, Standard and Poor's 

Case-Shiller home-price index recorded a rising trend for three consecutive months.  The 

collapse of the real-estate bubble brought the worst credit and liquidity crisis in the US 

since the 1930s, precipitating a global financial crisis.  The housing price boom was a 

global phenomenon.  According to The Economist (June 16, 2005): 

‘Never before have real house prices risen so fast, for so long, in so many 

countries. Property markets have been frothing from America, Britain and 

Australia to France, Spain and China…the total value of residential property in 

developed economies rose by more than $30 trillion over the past five years, to 

over $70 trillion, an increase equivalent to 100% of those countries' combined 

GDPs.’ 
1
 

The Korean real estate market was no exception: housing prices jumped 43% nationally, 

69% in Seoul, and 102% for Gangnam which includes one of the hottest property markets 

from 1998 to 2005.  However, the Korean housing market did not suffer from the drastic 

price fall that followed; house prices in the US, Britain, Australia, and many other 

countries plummeted starting in 2006, just as Helbling and Terrones (2003) had warned 

about synchronized downturn in global housing prices.  Co-movement in real housing 

prices among industrialized countries has recently been shown (housing was considered 

                                                 
1 
The Economist, (June 16

th
 2005), ‘The global housing boom: in come the waves’ 
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the 'quintessential non-tradable asset' (Iacoviello, 2000) until then), and a common 

dynamic in interest rates has been suggested as a possible explanation for intensifying 

synchronization (Otrok and Terrones, 2004; Hirata, Kose, Otrok and Terrones, 2012).  

The Korean housing market, as industrialized as the country is, was left out of the bust 

and recovered quickly after a small dip in 2008.  Igan and Jin (2010), in IMF Global 

Financial Stability Report, gave credit to Korean government’s policy measures to 

mitigate the impact of the global financial crisis by cutting rates and starting housing-

related tax initiatives.  Cesa-Bianchi (2011) showed that housing prices in emerging 

markets (where Korea was included) were less influenced by the global factor compared 

to those in advanced economies, but the global factor can explain 29% of Korean real 

housing price growth  from 1986 to 2009 and the regional factor (emerging market 

factor) did not add explanatory power.  Moreover, Cesa-Bianchi claims that the US 

housing market had strong spillover effects on international housing markets, but this 

result was not found in his tests using Korean data.  

 Since the Korean market avoided price adjustments after the boom, it is only 

natural to ask whether there is a housing bubble waiting to burst in Korea.  Historically, 

not all booms ended in busts: only six in sixteen booms in fourteen industrialized 

countries during 1970 to 2001 did (Helblings, 2003).  Based on the peak-to-peak metric 

to identify booms, Korean housing market price increases can be identified as a boom 

compared to the historical median price increase in boom of 32.7% in Helblings' study 

(2003): 22.3% nationally, 39.96% for Seoul, and 39.46% for Gangnam.  There are 

several interpretations of the phenomenon.  Some claim that Korean house prices are 
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Figure 1-1. Long-Term Trend in Korean Housing Sales Price and U.S. Home Price.
2
 

 

  

 

                                                 
2 
This figure exhibits the trend in the Korean Housing Sales Price Index over the period from 1986 to 

August 2010 and the trend in the U.S. National Home Price Index (the S&P Case-Shiller Home Price Index 

is used for the period from January 1987 to August 2010 and the Federal Housing Finance Agency data for 

the year 1986).   

 There are mixed test results regarding the cointegration of Korean and US housing price.  Based 

on the results of the Johansen rank test of cointegration using trace, a cointegrated process is confirmed; 

however, based on the results of the Stock-Watson cointegration test, no single common trend is found. 

[Appendix 1]  According to Hjalmarsson and Osterholm (2007), there is a substantial probability of 

Johansen trace test reports false cointegration in the series.   

0 

50 

100 

150 

200 

250 

300 

350 

400 

'8
6

.1
 

'8
6

.1
2

 

'8
7

.1
1

 

'8
8

.1
0

 

'8
9

.9
 

'9
0

.8
 

'9
1

.7
 

'9
2

.6
 

'9
3

.5
 

'9
4

.4
 

'9
5

.3
 

'9
6

.2
 

'9
7

.1
 

'9
7

.1
2

 

'9
8

.1
1

 

'9
9

.1
0

 

'0
0

.9
 

'0
1

.8
 

'0
2

.7
 

'0
3

.6
 

'0
4

.5
 

'0
5

.4
 

'0
6

.3
 

'0
7

.2
 

'0
8

.1
 

'0
8

.1
2

 

'0
9

.1
1

 

Korea 

Seoul 

Gangnam 

US  



5 

 

unsustainably high due to excess liquidity from government measures and low rates; 

therefore, a sharp drop in housing prices is to be expected in the future when people 

realize there is a housing oversupply, or a shock comes in the form of slowed income 

growth.  Others are skeptical about the future price fall and expect prices to stay at the 

same level if not further increase; fundamentals can explain the current housing price 

increases--- for instance, the housing supply, especially in metropolitan areas, is still not 

enough, in their view (Kim, 2010).  Chung and Kwon (2009) find speculative demand 

accelerating housing price growth in Gangnam in early 2000s while Kim (2004) does not 

find evidence of a bubble in that period.  

  In this paper, I examine whether the recent slowdown in the Korean housing 

market is a sign of a sharp drop or a flattening-off.  Housing price growth, price-to-rent 

ratio (imputed-to-actual-rent ratio), price-to-income ratio (imputed-rent-to-income ratio), 

surveys, and a regime shift model are used.   

 The results do not support the existence of a bubble in all cities with the exception 

of Gangnam.  When accounting for inflation and household income growth, house price 

increases do not  appear to be unreasonable in most cities.  However, 97% and 131% 

apartment price increases (after adjusting for inflation) in Seoul and Gangnam, 

respectively, during the short period of 2000 to 2007, are difficult to explain without a 

bubble theory.  Traditional price-to-rent and price-to-income measures to assess a bubble 

fail to confirm a bubble; so do the modified versions--- imputed-to-actual-rent and 

imputed rent-to-income ratios.  While obtaining the user cost of housing (the cost of 

ownership per dollar of house value) to calculate the imputed rent, it is found that the 
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user cost has been consistently low for Gangnam, confirming its super star city status.  It 

gives some margin to interpret Gangnam’s higher prices and faster growth to its 

popularity, not necessarily due to a bubble.  Momentum, a deviation from the 

fundamentals, is found in Korean apartment prices after 2000.  In Gangnam, momentum 

was explosive up until 2007; then diminished after the global financial crisis, as did the 

volatility of the errors in the momentum equation.  Fundamentals---lagged interest rates 

and rent changes---can explain almost half of the house price movements in all cities.  

Greater impact of rent growth (compared to that of interest rate decline) and ambiguous 

coefficient signs of interest rate related variables give a plausible explanation for Korea’s 

de-synchronization from the global housing price downturn; since a common dynamic in 

interest rate movements is suggested as a reason behind the global housing price 

synchronization.  Lastly, it is suggested that the apartment prices (relative to rents) revert 

to a long-run trend.  Assuming that rents stay at the same-level, a price adjustment, not a 

bust, is forecasted for the near future.  This provides an explanation as to why not all 

booms are expected to end in bust, and gives government policy implications to stabilize 

the housing market.  The policy implications are more important to the Korean 

government--- considering that more than 70% of household asset portfolio is invested in 

real-estate, that a bust will precipitate a national economic crisis.  This paper also 

contributes to the global housing price synchronization literature by analyzing an 

exceptional case and confirming the role of interest rate co-movement in the 

synchronization.   
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 The paper is organized as follows: overview of bubble literature and Korean 

housing market; introduction of methods to assess a bubble; results using various Korean 

data and analysis methods; discussion; and conclusion.  
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2.  Background 

2.1. What is a Bubble? 

 A bubble in asset markets is defined as an upward price deviation from 

fundamentals usually caused by speculative fervor.  Irrationality is believed to be behind 

bubbles.  Shiller (2000) argues irrational exuberance as does Alan Greenspan (1996), 

though scholars like Hall (2001) reject market irrationality by attributing seemingly 

inexplicable price run-up to rational appraisal of growth opportunities.  In a real-estate 

market, assessing fundamentals---valuing expected cash flows---is particularly tricky 

since non-commercial properties do not pay out dividends and augmented rents should be 

calculated.  Therefore, Case and Shiller (2004) define a housing bubble in terms of 

people's thinking: a bubble starts when excessive public expectations of future price 

increases drive up prices, and bursts when people perceive that prices have stopped going 

up.  According to Akerlof and Shiller (2010), in a bubble a buyer pays for an option to 

sell the same assets to a more optimistic agent for a higher price in addition to intrinsic 

valuation; a vicious cycle from price-to-price feedback (past price changes lead to more 

price changes in the same direction) eventually ends only because expectations of future 

price increases support price.  The phenomenon is caused by irrationality--- be it Keynes' 

animal spirits, Shiller's fads, Brown and Cliffs' overly optimistic investors, and/or 

Scheinkman and Xiong's overconfidence.  In theory, rational investors should step in to 

profit and fix the market when signs of a bubble appear; however, various studies have 

identified limits to arbitrage due to risk-averse rational investors and uncertainty 

regarding the timing of synchronized efforts (Abreu and Brunnermeier, 2002; Shleifer 

and Vishny, 1997).  In the housing market, arbitrage strategy in the face of a bubble is 

especially hard to implement because of short sales constraints.  Housing has been an 
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asset market for consumption, not for investment until very recently (at least, in the 

literature); therefore, trade volume has been limited and transaction cost has been 

significant compared to other market-traded assets.  Short sales of houses for investment 

purposes have been almost impossible.  It is now an infamous story that John Paulson, a 

hedge-fund investor who earned more than $15 billion by betting against the housing 

bubble in 2007, had to search hard for ways to short sell the housing sector, which led to 

Collateralized Debt Obligations with the poorest quality mortgages (that Paulson's 

company could bet against) by Goldman Sachs that the SEC filed a charge of fraud on 

(The Wall Street Journal, April 7, 2010).  For ordinary investors who were rational 

enough to see the bubble, a deal with Goldman Sachs to short sell the housing market 

(which other investment banks such as Bear Stearns turned down) was not an option.  

Another plausible explanation for a bubble not being burst right away (or being formed 

above a certain level) is that rational investors may prefer riding a bubble to correcting it-

--highly sophisticated ones may time when to exit--if that is more profitable.  

Brunnermeier and Nagel (2004) find support for this hypothesis from the technology 

bubble which started around 1998 and burst in 2000.  Note that changing the tides of 

market needs synchronized efforts; for some investors who think that they are more 

astute than others, this means investment opportunities.  It is a widely accepted 

explanation for what has happened with the US housing bubble--- investors keep a 

bubble growing by riding it, and not paying attention to sustainability of the financial 

system.     
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2.2. Korean Housing Market  

In the Korean housing market, real-estate has always been a popular investment 

(since the late 1960s), which the public believes would promise them a spectacular 

return.  The possibility of a house price decline is unthinkable to most of market 

participants; therefore, Korean investors purchase houses hoping to resell them at higher 

prices, which is the seed of speculative bubbles.  Koreans’ view of houses as investments 

is not unfounded because from the 1980s investment in apartments has been a popular 

and proven way to increase one’s wealth.    

Apartments in Korea are similar to condominiums
3
  in the US.  The government 

adopted a policy of construction to spur economic growth as part of an economic 

development plan; as a result, apartments (which guarantee most efficient use of land) 

were built on a large scale from the 1970s.  Apartments soon became a major type of 

dwelling in Korea: according to the mayor of Seoul (2010), they account for 56% of all 

housing in the metropolitan area as of 2010 and are expected to represent approximately 

80% within five years.  Korean apartments are very homogeneous; therefore, they can be 

easily traded and rented making a deep and active market, a characteristic appealing to 

purchasers with investment purpose (Hwang, Quigley, and Son, 2006).  Koreans quickly 

learned to appreciate the convenience of living in apartments, liquidity in the apartments 

market, and increase in value.  While the average apartment price has increased by 1.83 

times from 1990 to 2008, the average single-house price has declined by 6.2%.  Though 

apartment prices rose on average over the last two decades, the public’s belief that prices 

would never go down proved wrong--- apartment prices declined from 1991 to 1993 due 

                                                 
3 
Condominium here is defined as ' individual ownership of a unit in a multiunit structure (as an apartment 

building)' based on Merriam-Webster dictionary. 
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to oversupply following the price hike after the 1988 Seoul Olympics, and  again after the 

1998 Asian financial crisis.  The Asian financial crisis transformed Korea's traditional 

housing market, which helped prices to recover quickly and stimulated further price 

increases.  Two deregulations prompted by the crisis---interest rate liberalization 

(from1997 through 2004) and deregulation of real-estate lending restriction by private 

financial institutions (in 1998)---changed fundamentals of the market and made mortgage 

credit more  accessible.  Before the crisis, only public sector institutions could make 

loans to finance real-estate related purchases; those institutions served only a small 

number of low-risk customers because they could not ask for higher-than-government-

regulated-lending-rates when government-required-lending-rates were already cheaper 

than market funding costs.  Underdeveloped Korean mortgage market underwent a 

transition around the same time: the first mortgage-backed securities issuer, Korea 

Mortgage Corporation, was established in 1999 which was later merged to Korea 

Housing Finance Corporation in 2004, a government-owned sole seller of securities. 

(Kim, 2004; Cho and Song, 2011)    

Prices went back up in 1999 and have continued increasing since--- metropolitan 

area apartment prices soared 31% in 2002, 24% in 2006 (Korean Statistical Research 

Institute, 2010).  Prices faltered in 2008 in the aftermath of the global financial crisis but 

soon returned to the previous price level and started rising again, raising investors’ 

concern over whether the current price level is sustainable.                  

 The government kept announcing new policies to regulate speculation in 

apartments which disturbed the correct price-setting and brought up the fairness issue 

(i.e., even though housing distribution rate reached 110% in 2008, indicating that there 
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were more houses than the number of households, only 52% of the households living in 

Seoul resided in their own house according to the Korean Statistical Research Institute 

report (2010) compared to 68.4% owner-occupied rate in the US based on American 

Housing Survey(2009)).  To make matters worse, the government had to resort to 

stimulus measures after the Asian financial crisis, choosing to ease real-estate financing 

by allowing up to 95% Loan-to-Value.  Combined with lowered interest rates, the Korean 

real-estate market was overheated, recording a historic sharp rise in prices in 2002.  

Akerlof and Shiller's (2010)  animal spirits were observed in Korea: as buyers began to 

snap up housing as if this were their last chance ever to buy a house, and speculators 

began to make investments in the belief that they would not be able to afford to buy a 

house later.  Overconfidence took hold, though some worried whether they grabbed the 

topknot of hair.  The government announced market stability measures five times in 

2002, designated overheated speculation zones (including most of Seoul and other 

metropolitan areas) for further restrictions in 2003, raised property holding tax and real-

estate sales tax in 2004, and introduced a comprehensive real-estate tax in 2005.   

However, in 2006 the market responded to the policies with the second-highest apartment 

price increase in history.  The adoption of debt-to-income (DTI) regulation in 2006, 

toughening of home equity loan standards, was the first truly effective brake on 

speculation.  The market seemed to calm; but before long, the government had to relax 

many regulations to stimulate the real-estate market because it could not let house prices 

free-fall in the aftermath of the global financial crisis.  In 2008, only Gangnam (three 

boroughs in Seoul) stayed in an overheated speculation zone and the strictest DTI 

regulation of 40% was applied only to transactions of Gangnam properties.  A DTI of 
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50% was applied to other parts of Seoul (excluding Gangnam), and DTI of 60% to rest of 

the Seoul metropolitan area.  As a result of the Korean government's quick measures, 

prices rebounded to the previous level, searching for a chance to overshoot again. 

The Korean housing market missed out on many opportunities to adjust the price 

levels down; fueling market skeptics’ prospect that a house pricing collapse (especially 

for apartments) was near.   Indeed, there are reasons to suspect that a drastic price decline 

is coming.  The Korean housing market is addicted to low rates, which have been 

maintained from the early 2000s; if rate goes up, it will hit the market hard even though 

an additional cut in rate would not impact the market as much.  There are also 

fundamental shifts in supply and demand.  According to Woo (2010), for the last 50 

years, the housing market has been driven by economic planning based on the assumption 

of increases in population and average income--- the demand for housing always 

exceeded the supply.  However, Korea is no longer expecting population growth.  Its 

lowest-in-the-world birth rate could make an absolute reduction in population a reality as 

early as 2018.  Disposable income stopped growing and saving has started declining.  

With more than 100% housing distribution rate, it is difficult to argue that Korea is facing 

excess demand.  According to the Korea Labor Institute (2008), 85.2% of Korean 

household assets were allocated to real-estate (85% of real-estate in housing) in 2007.  As 

the first-generation of baby boomers (14.6% of the population) prepare to retire, it is 

expected that weight on real-estate will be reduced in their portfolio (Jun, 2010).  

According to a survey by Shinhan Bank, baby boomers plan to downsize and move out of 

metropolitan areas soon, potentially increasing the housing supply there (Baek, 2010). 
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3.  Data and Methods 

3.1. Data  

Housing purchase price composite index and apartment purchase price composite 

index (January 1986 - August 2010, monthly), purchase-to-jeonse-price ratio (December 

1998 - August 2010, monthly), and price-to-income ratio (December 2008 - August 2010, 

monthly) are obtained from the Ministry of Land, Transport, and Maritime Affairs of 

Korea (http://stat.mltm.go.kr/).  The consumer price index (January 1986 - September 

2010, monthly), and expected inflation (February 2002 - August 2010, monthly) are 

obtained from Bank of Korea Economic Statistics System (http://ecos.bok.or.kr/).  The 

average city household income (January 1986 - August 2010, monthly), fixed-term (one 

year to two years) time deposit rates (December 2002 - September 2010, monthly), 10-

year Korean government bond yield (October 2000 - August 2010, monthly), ordinary 

lending and mortgage rates (December 2001- September 2010, monthly) are obtained 

from Korea Economic Statistics System (http://kosis.kr/index/index.jsp).  The average 

apartment purchase price per square meter and average apartment jeonse price per square 

meter (December 2000 - September 2010, quarterly) are obtained from Real Estate 114 

Corp., the leading Korean real-estate market information provider (http://r114.co.kr).   

Housing purchase price composite index and apartment purchase price composite 

index are calculated from sample housing's market standard price reported by real-estate 

agencies.  Samples are chosen using probability proportional to size sampling method; 

number of samples is 21,600 (17,775 for apartment) nationwide, 5,542 (4,509) for Seoul, 

2,817 (2,340) for Gangnam, and 6,777 (5,505) for six cities as of March 2006.  The index 

is updated once every month for five days; real-estate agencies report actual market price 

if the sample housing is traded; if not, agencies report market standard price from similar 

http://ecos.bok.or.kr/
http://kosis.kr/index/index.jsp
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(in terms of location and physical characteristics) housing trade cases adjusting for 

special circumstance and time.  Index is calculated using Laspeyres formula and 

weighted by component ratio (by region and by type of housing).  Price information from 

Real Estate 114 Corp. is obtained by the company with a network of real-estate agencies.  

The company updates actual market prices weekly if there is a trade (if there are many 

market prices, the company chooses the middle price omitting the highest and the lowest); 

if not, the company reports tradable price--- actual purchase price (for the previous three 

months) reported monthly by Ministry of Land, Transport, and Maritime Affairs of Korea 

can be referred. 

The data are analyzed at the country, city (Seoul, Busan, Daegoo, Daejeon, 

Incheon, Gwangjoo, and Ulsan), and borough (Gangnam) levels.  Seoul is the capital of 

Korea and the largest city where over 10 million people reside.  Busan, Daegoo, Daejeon, 

Incheon, Gwangjoo, and Ulsan are six larger cities (over 1 million populations).  

Gangnam includes 11 boroughs in Seoul (out of 25 boroughs) located in the south of Han 

River.  These  boroughs are: Gangnam-gu, Seocho-gu, Songpa-gu, Gangdong-gu, 

Gangseo-gu, Gwanak-gu, Guro-gu, Geumcheon-gu, Dongjak-gu, Yangcheon-gu, and 

Yeongdeungpo-gu.  Gangnam-gu, Seocho-gu, and Songpa-gu, these three boroughs are 

the hottest property market in Korea.
4
         

 

 

 

 

 

                                                 
4 
Gangnam typically refers to Gangnam-gu, Seocho-gu, and Songpa-gu, three boroughs.  However, in this 

paper, Gangnam refers to 11 boroughs south of Han River (including Gangnam-gu, Seocho-gu, and 

Songpa-gu). If not otherwise stated, Gangnam refers to the categorization of the data provider. 
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3.2. Methods 

 It is hard to tell whether a bubble has formed.  If housing price increases are 

explained by economic fundamentals such as income growth, employment growth, 

population growth, larger metro area size, falling interest rates, and supply constraints 

caused by regulations, one can usually reject the case of speculative bubble.  Economic 

fundamentals were the primary explanation for US house price dynamics up to the late 

2003 (Capozza, Hendershott, and Mack, 2004; Coleman, Lacour-Little, and Vandell, 

2008; McCarthy and Peach, 2004; Case and Shiller, 2004).  However, fundamentals can 

be deceiving (rental increase which was used as a justification of home-price increase 

was indeed a temporary display of the house-price rise); and, conventional wisdom about 

real-estate (house prices can only go up when you think of fixed land, population 

pressure and economic growth) is strong enough to dismiss any sign of a bubble and fuel 

the upward price movement (Akerlof and Shiller, 2010).  Although not perfect, the 

following are frequently used empirical testing methods that will be used here to assess 

whether houses are unjustifiably overvalued. 
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3.2.i. Housing Price Growth 

 The trend in housing price should be first checked to see whether housing price 

increase is steep and the price level is unsustainable, even though high price growth in 

itself is not evidence of a bubble.  It is not a reliable test of the existence of a bubble.  

According to Gyourko, Mayer and Sinai (2006), housing price growth in "superstar 

cities" can surpass the national average growth rate for a very long time.  This is 

consistent with classic theories of urban development claiming that housing prices 

become more expensive in urban centers (with better amenities from increasing density 

and agglomeration, can be interpreted as super cities) because of short supply of land as 

demand increases with economic growth.  It is difficult to differentiate whether a 

seemingly abnormal appreciation rate of housing price is from tight supply constraints 

when demand is high, or from economic growth, or from a bubble.    

 

3.2. ii. Price-to-Rent Ratio 

Price-to-rent ratio is designed to capture the cost of owning relative to renting.  A 

continued high price-to-rent ratio is argued to indicate a bubble; the logic is that since 

rent price (which can be used as fundamental) cannot justify high cost of owning, there 

must be unrealistic expectations of future price increases for house buyers.  The ratio is 

similar to price-to-earnings ratio in the stock market.          

 The problem of using this ratio to assess the overheated market is that the ‘price’ 

used to calculate the ratio is often not suitable.  Many use the purchase price to calculate 

the ratio even though the purchase price is not the same as the annual cost of owning.  

Himmelberg, Mayer, and Sinai (2005) introduce annual cost of owning as an imputed 

rent (user cost) incorporating opportunity costs of capital, owner-occupancy benefits, 
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property taxes, maintenance expenses, and any anticipated capital gains from owning the 

house.  Persistently high price-to-rent ratio, if the purchase price is used, does not 

necessarily indicate that ownership becomes more expensive and out of balance with 

rent.  To solve this problem, Himmelberg et al. (2005) apply the true one-year cost of 

owning to calculate price-to-rent (or income) ratio.   The true cost is calculated by using 

Poterba’s (1984) imputed rent formula; annual cost of ownership is calculated:  

Pt rt
rf

  + Pt ωt    Pt τt (rt
m
 + ωt) + Pt δt   Pt gt+1 + Pt γt, (1) 

where Pt is the price of housing, rt
rf 

is the risk-free interest rate, ωt is the property tax rate, 

τt is the effective tax rate, rt
m
 is the rate of mortgage, δt is the maintenance cost variable, 

gt+1 is the expected house appreciation rate, and γt  is additional risk premium of owning a 

house variable.   Pt rt
rf

   is designed to capture opportunity cost of capital, Pt ωt is cost of 

property tax, Ptτt(rt
m
 + ωt) is tax deductibility of mortgage interest and property taxes 

(negative sign in front because it is a benefit of owning a house), Pt δt is maintenance 

costs, Pt gt+1 is expected capital gain(or loss), and Pt γt  is additional risk of owning a 

house (compared to renting).  Authors use the user cost of housing to assess fundamental 

changes, the cost of ownership per dollar of house value is rearranged:  

ut =  rt
rf

  +  ωt    τt (rt
m
 + ωt) +  δt    gt+1 +  γt. (2) 

In equilibrium, annual cost of ownership should be equal to annual cost of renting; 

otherwise, there will be arbitrage opportunities.  The equilibrium relation Rt (annual cost 

of renting) = Ptut can be easily expressed as 

Pt/Rt (Price-to-rent ratio) = 1/ut (3) 
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showing that the equilibrium ratio will be influenced by user costs (fundamentals); 

therefore, trend in price-to-rent ratio should be read with consideration to changes in user 

costs.  Himmelberg et al. (2005) also point out that house prices are more sensitive to the 

changes in fundamentals when interest rates are already low and where expected price 

growth is high (and price growth has been high), so that one needs to be cautious in 

claiming a bubble based only on the high ratios.  

 

3.2.iii. Price-to-Income Ratio 

Price-to-income ratio measures housing costs relative to residents’ income, and 

usually calculated locally.  Correct assessment of cost of owning (‘price’) is critical as 

discussed in the previous section (3.2.ii.).   

 

3.2.iv. Survey 

 Case and Shiller (2004) use a questionnaire to detect a bubble.  House buyers of 

the previous year in Los Angeles, San Francisco, Boston and Milwaukee were surveyed 

in 1988 and 2002.  They were asked questions like ‘Do you think that housing prices in 

the (city) area will increase or decrease over the next several years?’, ‘How much of a 

change do you expect there to be in the value of your home over the next 12 months?’, 

and ‘On average over the next 10 years, how much do you expect the value of your 

property to change each year?’.  Their answers from the 2002 survey indicate that they 

expected at least a tripling of housing value in all four regions--- a fairly strong sign of a 

bubble.  The problem of this method is that respondents are not necessarily representative 

of an entire population especially when the response rate is low.  There is room for 

surveyor’s judgment to be involved in the interpretation process.  Moreover, conducting a 
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survey is time-consuming and costly.  In this paper, surveys conducted by institutions are 

analyzed to access investor atmosphere.  

 

3.2.v. Regime Shift Model (Lai and Van Order Model)  

 The regime switching model re-introduced by Lai and Van Order (2010) treats 

bubbles as changes in regime; one can tell whether a bubble exists by figuring out 

whether price processes have characteristics (share properties) of those of the bubble 

regimes or by noticing a regime shift to bubble from a change in the error process.  To 

model the fundamentals of housing price growth, Lai and Van Order start from the 

simple dividend (rent) discount model:  

Pt =    
    

    

 
   
      , (4) 

where R is owner-occupied housing imputed rent, D is the risk-adjusted discount factor, 

and Ω is given information set.  t subscript is used to represent a point in time, and j 

subscript for one unit of time period---- in here, a month.  Due to the complications in 

estimating the simple model, authors assume constant interest rates (i) and a steady 

growth rate of expected rents (π
*
) and apply the Gordon model to get the following:   

Pt = Rt / (α
i
it   α

π
πt

*
 + α), (5) 

where (α
i
it - α

π
πt

*
 + α) is the cap rate for housing.  In this model, coefficient α

i
 and α

π
 

(superscript i and π are used to differentiate coefficient αs of variable i and π) are not 

necessarily one, unlike in the standard Gordon model where coefficients are set as ones.   
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The growth rate of housing prices (GPt) can be expressed as follows by taking first 

differences and logarithms in the previous equation:   

GPt = πt   ∆ln (α
i
it   α

π
πt

*
). (6) 

Because price adjustment is not instantaneous, the authors reasonably expect that the 

previous equation holds only with a lag, and estimate the lagged approximation:   

ρt = α –       
  

             
        + et, (7) 

where ρt is the rate of growth of housing prices minus the rate of growth of rent, α is a 

variable allowing rents and prices to have different trends, and et is residual.  T for 

fundamental equation is set as 3, 6, 9, 12, 16, 20, and 24 (months).  The equation is 

designed in a way that a 1% increase in growth rate of rent will (eventually) increase 

housing price growth by 1%.  The residuals are designed to follow the autoregressive 

process (not white noise):  

et =             
     , (8) 

where υt is independently and identically distributed.  T for error equation is set as 4 and 8 

(months).  A regime shift can be seen from the result of      
 
    (if there is an increase 

in this measure of momentum) and υt (if there is an increase in the volatility of the 

disturbances in et) according to the model.  A weakness of this method is that results can 

change under different assumptions while strength is that the model is better at detecting 

the presence of a bubble than variance-bound tests.    
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4.  Results and Discussion 

4.1. Is There a Bubble in the Korean Housing Market? 

4.1.i. House Price Growth 

The trend in housing purchase price composite index (see Figure 1-2) suggests 

that the recent housing purchase price increase (except for Gangnam) can be explained by 

inflation.  It shows that after adjusting for inflation Seoul housing prices recently reached 

the level of the base year 1986, not three-times more expensive since 1986.  After the 

1998 Asian financial crisis, the increase in Consumer Price Index (CPI) surpassed the 

level of increase in housing price in most cities.  It is hard to suspect a housing price  
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Figure 1-2.  House Price Growth based on Housing Purchase Price Composite Index and 

Growth in Consumer Price Index (1986=100).  

 

 

bubble in large cities like Busan, Daejeon, Daegoo, and Gwangjoo.  Seoul housing prices 

caught up with inflation around 2006, making it plausible to say that the recent run-up in 

housing price was a level adjustment.  The housing purchase price composite index still 

signals irrational housing price growth in Gangnam; after a drastic 40% increase in just 

20 months Gangnam housing prices rose over CPI increase in August 2002 and have 

continued skyrocketing--- recording another sharp increase of 35.7% from 2005 to 2007 

(61% increase from August 2002 to August 2010 while CPI increased 28% during the 
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same period).  Two consecutive spikes  (both lasted about two years)  satisfy the 

condition for being in a boom/bubble according to Helblings (2003).  Note that 

Gangnam's run-up is mitigated by including eight less desirable boroughs in the data.  It 

can be confirmed from Figure 1-2 that there was a nation-wide bubble in the early 1990s
5
 

which peaked and busted in 1991; the bubble was most prominent in Ulsan, Busan, and 

Daegoo.  The drop in price lasted until 1992 and then leveled off until another drop 

started in late 1997 caused by Asian financial crisis.   

 

 

 

                                                 
5 
Kim and Suh (1993) and Kim (2004) confirm the existence of bubble in this period. 
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Figure 1-3. House Price Growth based on Apartment Purchase Price Composite Index 

and Growth in Consumer Price Index (1986=100). 

 

 

 Inflation’s capability to explain price increase diminishes when housing price 

growth is measured by the apartment purchase price composite Index (see Figure 1-3).  

Still, 5.5 times increase in Gangnam apartment prices is adjusted to barely twice the 

increase after accounting for inflation. 

 This supports the public’s perception that apartments, not every type of housing 

but apartments, are good investments that never lose money (public seem to selectively 

forget a few years of price decline in the early and late 1990s); that if there is a bubble, it 

is in the apartment  market.  After 2000, increase in apartment purchase price index 

exceeded that of CPI for all regions except Daegoo, Daejeon and Gwangjoo; the 

magnitude of increase is the greatest in Gangnam.  Apartment price growth in Gangnam 

for the last two and a half decades (5.5 times) almost doubles consumer price growth (2.8 
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times) during the same period; the gap started to appear in the early 2000s.  Gangnam 

apartment prices rose 144% from July 2001 (when the increase in Gangnam apartment 

price surpassed the increase in CPI) to August 2010 while Seoul apartment price  

increased 125% and CPI increased 31%.  'Average Apartment Purchase Price Per Square 

Meter (₩10,000/m
2
)' movement from the early 2000s gives a similar picture (see Figure 

1-4 and Table 1-1).   
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Figure 1-4.  House Price Growth based on Average Apartment Purchase Price Per Square 

Meter (₩10,000/m
2
). 

 

 

 

 

Magnitude of increase in average apartment purchase price per square meter for all cities 

and boroughs in Gangnam was greater than that for inflation: least increased Gwangjoo 

still reported 59% rise in average apartment purchase price per square meter from 

December 2000 to September of 2010, 21.6% above of the percentage rise in inflation.  

Comparatively, Seoul's growth rate (170.5%) in average apartment purchase price was 

greater than those of other cities; five boroughs (Seocho-gu, Gangnam-gu, Songpa-gu, 

Gangseo-gu, Gangdong-gu) in Gangnam showed higher growth rates than that of Seoul.   
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Table 1-1.  Summary on Average Apartment Purchase Price Per Square Meter 

(₩10,000/m
2
) Data 

 

a. 10-Year Average Price of Average Apartment Purchase Price Per Square Meter 

 

(₩10,000/m²) 

Obs = 40 Total 
Small 

 (~ 60m²) 
Medium  

( 60 ~ 85m²) 

Large  

(85m² ~) 

National 211.2 164.9 198.5 285 

     i.  Cities 

Seoul  408.1 341.6 365.6 511.3 

Busan  133.1 119 126.8 156.9 

Daegoo 132.8 111.5 133.6 152.6 

Daejeon 138.3 109.3 133.9 169.5 

Incheon 173.4 152.5 176.1 202.6 

Gwangjoo 88.6 75.8 88.5 106.1 

Ulsan 116.6 99.7 116.8 154.5 

    ii.  Boroughs in Gangnam 

Seocho-gu 633.8 548 607.7 659.8 

Gangnam-gu 775.2 796 686.2 821.7 

Songpa-gu 576.9 600.6 526.3 605.8 

Gangdong-gu 452.7 531.6 392.7 477.7 

Gangseo-gu 316.8 278.7 312.4 366.7 

Gwanak-gu 301.4 282.7 302 317.8 

Guro-gu 226.9 239.4 267.5 299.2 

Geumcheon-gu 230.1 221 229.9 238.8 

Dongjak-gu 348.4 309 352.6 360.6 

Yangcheon-gu 462 332.9 404.7 584.9 

Yeongdeungpo-gu 371.8 284.6 320.3 481.4 

 

 

b. Growth Rate in Average Price of Apartment Purchase Price Per Square Meter in 10 

Years 

(%) 

Obs = 40 Total 
Small  

(~ 60m²) 
Medium  

( 60 ~ 85m²) 

Large  

(85m² ~) 

National 120.5 99.1 119.1 123.1 

     i.  Cities 

Seoul  170.5 165.3 168.7 163.5 

Busan  96.7 75.6 94.3 107.9 

Daegoo 78.7 42.7 73 103.1 

Daejeon 109.9 86.3 114.1 117.2 

Incheon 160.9 150 155.9 168.9 
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Gwangjoo 58.6 35.4 60 76.6 

Ulsan 158.5 109.5 153.8 213.7 

    ii.  Boroughs in Gangnam 

Seocho-gu 208.6 156.1 227.8 199.3 

Gangnam-gu 217.9 220.9 227.7 204.9 

Songpa-gu 185.3 173.2 224.3 163.6 

Gangdong-gu 165.7 186 161.6 162.8 

Gangseo-gu 159.9 153.9 165.4 141.1 

Gwanak-gu 125.4 140.9 129.9 107 

Guro-gu 154.9 150.7 159 142 

Geumcheon-gu 131.1 141.7 135.1 119.9 

Dongjak-gu 140.8 152.1 169.7 154.5 

Yangcheon-gu 178.9 169.1 189.7 273.9 

Yeongdeungpo-gu 178.3 165.1 172.5 170.1 

 

 

Seocho-gu, Gangnam-gu, and Songpa-gu (overheated speculation zone typically referred 

to as Gangnam) recorded average apartment purchase price run-ups of 209%, 218%, and 

185%, respectively.  It is also observed that average apartment purchase price per square 

meter was usually higher for large (bigger than 85m
2
) apartments than small (smaller 

than 60m
2
) or medium-sized (60-85m

2
) apartments in all cities; and growth in average 

price was also faster in larger apartments in all larger cities except in Seoul where 

medium-sized apartments had the highest growth rate in average price.        

The figures on housing price growth indicate that one has to focus on price 

movements of apartments in Seoul (Gangnam, specifically three boroughs still staying in 

the overheated speculation zone category) to determine the existence of a bubble.  

Abnormal appreciation of housing prices is confirmed in apartment price in Seoul 

(Gangnam), but there is also a downward trend starting from early 2007  after inflation 

adjustment.  We cannot conclude that the price level is unsustainable and a reversal has 

begun due to the chronic housing supply shortage in Seoul and persistently high demand 
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for Gangnam apartments.  In the Seoul metropolitan area, 48.2% of the sits on 10% of 

Korean land (Korean Statistical Research Institute, 2010).
6
  The housing supply in Seoul 

is relatively inelastic because the supply has been stretched and no further expansion of 

the metropolitan is possible--- some of recent expansion attempts turned out to be a 

failure mainly due to long commute hours.  Seocho-gu, Gangnam-gu, and Songpa-gu 

apartments have been very popular from the beginning of their development in the1980s 

thanks to transportation convenience, superior cultural amenities, better schools, anda 

reputation for wealth and trendiness.  The supply of apartments in Gangnam has been 

inelastic due to lack of available land; there is a trend of rebuilding apartments higher 

(therefore, adding more number of households), but this is also restricted by conflicts of 

interest, tight regulations, and security considerations. 

 

4.1.ii. Price-to-Rent Ratio 

 The Korean apartments market is a fused rental and owner-occupied market; 

therefore, prices are quoted as sales-rental price pair.  The apartments market is efficient 

as a result of active trades, homogeneity of apartments, low transactions costs, and ease 

of access to price information (Hwang, Quigley, and Son, 2006).  Jeonse (or Chonse, key 

money deposit lease) is a unique rental contract form in Korea.  Instead of monthly 

payments, a tenant pays a single large sum of money to the landlord which is guaranteed 

to be returned in full at the end of the lease (usually two years); and the landlord receives 

interest income on the received money as rents.  Jeonse has been a natural choice of 

rental contracts in times of high interest rates, underdeveloped (housing-related) banking 

                                                 
6 
Seoul has a population of 10.5 million and the city accounts for 0.6% of Korean territory ( Statistics 

Seoul: stat.seoul.go.kr). 
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system, and no credit history checking tools.  Jeonse became a market norm and remains 

the most widely used rental contracts (60% of all rental contracts as of August 2010, 98% 

including monthly rent with deposits in advance from the Ministry of Land, Transport, 

and Maritime Affairs of Korea data) protected by the law.  Purchase-to-jeonse-price ratio 

for apartments has been announced by the Ministry of Land, Transport, and Maritime 

Affairs from December of 1998 (see Figure 1-5).  The apartment purchase price index is 

divided by apartment jeonse price index to see long-term level change in price-to-rent 

ratio (see Figure 1-6).  Price-to-rent ratio is also calculated using average apartment 

purchase price per square meter and annual interest income on average apartment jeonse 

price per square meter (see Figure 1-7).
7
  Fixed-term (one to two years) time deposit rates 

are used to calculate interest income reflecting the typical jeonse contract period of two 

years.  Following Himmelberg et al. (2005), imputed-to-actual-rent ratio is calculated 

(see Figure 1-9).  When calculating the user cost (equation (2)) discussed in the previous 

section, short-term interest rate (rt
rf
) drops out when replacing the expected house 

appreciation rate (-gt+1) with the spread between real long-term and real short-term 

interest rate (rt
10-year rt

rf
).  Higher spread indicates anticipated rise in short-term rate in 

the future, which will bring an increase in the annual cost of ownership; therefore, 

housing prices are expected to drop if the spread increases.  Real long-term rate remains 

in the formula and is obtained by subtracting expected inflation (from Bank of Korea)
8
 

from 10-year Korean Government Bond rate.  Note that the expected house appreciation 

                                                 
7 If the Figure 1-6 is re-drawn using annual interest income as denominator (multiply 1/fixed-term time 

deposit rate to the ratio), the re-drawn figure will show exactly the same pattern as the Figure 1-8.  
8 
Bank of Korea began announcing expected inflation from February 2002.  To obtain expected inflation 

prior to February 2002 (five quarterly observations from December 2000 to December 2001), regression 

estimates from the model 'expected inflation = a + b×Expected Inflation Level (Consumer Sentiment Index) 

+ e' are used. 
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rate is influenced not only by changes in short-term interest rates but also by growth in 

rents- housing prices rise with higher rents.  Taking Himmelberg et al.’s (2005) 

assumption that user costs do not change over long horizons, expected future rent growth 

is measured using the average real growth rate of apartment prices from 1986 to 2010 

from monthly Apartment Purchase Price Composite Index.  Average income tax rate is 

used for income tax rate (τt), and average effective property tax rate from 2005-2009
9
 

from Lee and Shin (2009) is used for property tax rate (ωt).  Since Korea adopts 

cumulative tax regime for both income tax and property tax, income tax rates and 

effective property tax rates among cities (or boroughs) should differ--- income tax rates 

will be higher for cities or boroughs with higher per-capita income and effective property 

tax rates will be higher for cities with pricier houses, this aspect is not considered in this 

study.  Property tax is local tax in Korea like in the US, but the central government 

decides the rate; local authorities have power to adjust the rate within 50% range- which 

is not reflected here due to lack of data.  Local authorities tend to cut the property tax rate 

to secure political standing.  Mortgage rate (rt
m
) is obtained from Korea Economic 

Statistics System.
10

  Annual maintenance cost or annual depreciation rate (δt) is assumed 

2.5% (Harding, Rosenthal, and Sirmans, 2007); 2% estimation by Flavin and Yamashita 

(2002) is used for risk premium of owning a house.  Himmelberg et al. (2005) are aware 

of possible overestimation issue in using 2% risk premium since it does not account for 

                                                 
9
 Average property tax rate is used for ωt prior to 2005.  In this time period, cost price (not market price) 

was used in calculating property tax (smaller and older houses paid less property tax); therefore, it can be 

said that cost of property tax (Ptωt) is overestimated for the time period.  Effective property tax rate in 2009 

is used for the rate in 2010 since there was no change in tax policy.   
10 

Mortgage rate is available from the last quarter of 2001.  To obtain mortgage rate prior to it (four 

quarterly observations from December 2000 to September 2001), regression analysis on mortgage rate 

against average lending rate is conducted.   
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insurance value of owning a house in hedging risk associated with future changes in rent 

(Sinai and Souleles, 2005) which  may not be negligible.   

 Figure 1-5 shows that purchase-to-jeonse-price ratio for apartments began going 

up in the early 2000s, peaked around 2008, and has been falling since.   

 

 

 

Figure 1-5.  Purchase-to-Jeonse Price Ratio for Apartments. 
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Drastic increase in the ratio shown in some regions (43% increase nationwide; 71% in 

Incheon; 73% in Seoul; 75% in Gangnam, all in only seven years) could be interpreted as 

the signal for a bubble; however, the long-term trend (see Figure 1-6) indicates that the 

recent level of purchase-to-jeonse-price ratio is still far below that experienced in the 

previous bubble in the late 1980s to the early 1990s.  Moreover, the rising trend has 

disappeared since 2009 and the speed of the ratio decline is picking up; what is more 

interesting is that this happened without an accompanying drop in apartment prices.   

  

 

 

Figure 1-6. Level change in Purchase Price Index-to-Jeonse Price Index Ratio  (1986=1). 
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The pattern in Figure 1-5 can be explained only by increase in jeonse prices--- probably 

because of falling interest rate (after global financial crisis), or rising demand for jeonse 

(that more consumers are giving up on buying a house at inflated price), or both, even 

though jeonse prices are known to be more stable than housing prices because jeonse 

deposits are not influenced by expected capital gains (Hwang, Quigley, and Son, 2006).  

When annual interest income on jeonse is used instead of jeonse price, the pattern 

changes (see Figure1-7).   

 

 

 

Figure 1-7. Price-to-Rent Ratio for Apartments. 
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Price-to-rent ratio increased very sharply from 2000 to 2005 due to faster growth in 

purchase price compared to jeonse price confirmed in Figure 1-5 and falling interest rate 

(see Figure 1-8).  The ratio declined likewise sharply from 2005 to 2008 returning ratio of 

2000 for cities such as Busan, Daegoo, Gwangjoo, and Ulsan mainly because of the 

rising interest rate which boosted annual interest income on deposits. 

 

 

-

Figure 1-8. Fixed-Term Time Deposit Rate. 
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to a drastic fall in interest rate.  To  buffer the initial shock and aftermath of global 
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fell to 3.66% in March 2009 from 6.19% in December 2008, which was cut again to 3% 

in June 2009.  The recent fall in the ratio is chiefly due to great increase in jeonse price 

while purchase price is stalled at the same level.  Imputed-to-actual-rent ratio for 

apartments shows yet another picture: there is no drastic increase in the ratio to suspect a 

bubble, but ownership price has been hovering above the equilibrium level (ratio being 
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greater than one) for most of the observed period, fueling forecasts that price adjustment 

is ahead (see Table 1-3 and Figure 1-9).   

 

 

 

Figure 1-9. Imputed-to-Actual Rent Ratio for Apartments. 
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however, bubble suspects’ higher level of ratios do not show from the imputed-to-actual-

rent ratio because Seoul and Gangnam have lower user cost rates than do other regions
11 

which indeed can explain greater volatility in housing prices (see Table 1-2).   

 

 

Table 1-2. User Cost 

  
Average  

User Cost 

User Cost  

in Sep 2010 

% Change in  

User Cost  

from Average 

Lowest  

User Cost 

Highest  

User Cost  

National 4.32% 4.19% -3.01% 2.39% 5.50% 

Seoul  3.33% 3.21% -3.60% 1.40% 4.51% 

Gangnam  2.65% 2.54% -4.15% 0.74% 3.85% 

Busan 4.61% 4.50% -2.39% 2.70% 5.81% 

Daegoo 6.14% 6.01% -2.12% 4.21% 7.31% 

Daejeon 6.25% 6.10% -2.40% 4.30% 7.57% 

Incheon 4.45% 4.30% -3.37% 2.50% 5.79% 

Gwangjoo 6.92% 6.79% -1.88% 4.99% 8.10% 

Ulsan  5.46% 5.30% -2.93% 3.50% 6.94% 

 

 

This result coincides with Himmelberg et al. (2005) that the average user costs in the 

highest growth markets are smaller, indicating the heterogeneity of changes in price 

across cities and the homogeneity of changes in price in cities across time; this provides 

support for the explanation that Seoul and Gangnam's excessive price and ratio 

movements came from their super city status, not necessarily from a bubble.  It is hard to 

say for sure without referring to a longer price-to-rent ratio series including the previous 

bubble period; however, evidence of a bubble is weak--- price-to-rent ratio and imputed-

                                                 
11 

It is highly likely that user costs for Gangnam-gu, Songpa-gu, and Seocho-gu are on average lower than 

that of Gangnam (made of 11 boroughs).  Separate boroughs’ user cost cannot be calculated due to lack of 

average (from 1986 to 2010) real growth rate of apartment prices. 
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to-actual-rent ratio as of September 2010 are higher than average but lower than those in 

the peak (Table 1-3).   

 

 

Table 1-3. Price-to-Rent Ratio versus Imputed-to-Actual-Rent Ratio 

a. Price-to-Rent Ratio versus Imputed-to-Actual-Rent Ratio (Raw Values) 

 
Price-to-Rent Ratio 

 
Imputed-to-Actual Rent Ratio 

  Average Max Min  In Sep ’10   Average Max  Min  in Sep ‘10 

National 46.47 77.88 23.18 55.30 
 

1.99 3.02 0.98 2.32 

Seoul  54.11 94.39 24.40 65.70 
 

1.78 2.84 0.67 2.11 

Busan 35.34 55.09 20.28 40.90 
 

1.61 2.35 0.91 1.84 

Daegoo 34.58 55.93 20.06 41.51 
 

2.10 3.11 1.31 2.50 

Daejeon 37.45 55.32 21.54 37.61 
 

2.32 3.41 1.39 2.30 

Incheon 44.33 82.00 20.74 59.12 
 

1.95 3.30 0.95 2.54 

Gwangjoo 32.65 46.67 21.16 36.23 
 

2.24 2.97 1.53 2.46 

Ulsan  32.86 52.00 19.65 39.52 
 

1.77 2.56 1.12 2.10 

Seocho-gu 61.96 104.87 25.85 71.34 
 

1.62 2.73 0.42 1.81 

Gangnam-gu 67.24 113.36 27.12 77.55 
 

1.76 2.99 0.43 1.97 

Songpa-gu 66.54 107.45 26.28 72.46 
 

1.74 2.85 0.44 1.84 

          

          
b. Price-to-Rent Ratio versus Imputed-to-Actual-Rent Ratio (Normalized Values) 

 
Price-to-Rent Ratio 

 
Imputed-to-Actual Rent  

Ratio 

  Max  Min  in Sep 2010   Max  Min  in Sep 2010 

National 1.67 0.49 1.19 
 

1.52 0.49 1.17 

Seoul  1.74 0.45 1.21 
 

1.6 0.38 1.18 

Busan 1.56 0.57 1.16 
 

1.46 0.56 1.14 

Daegoo 1.62 0.58 1.2 
 

1.48 0.62 1.19 

Daejeon 1.48 0.58 1 
 

1.47 0.6 0.99 

Incheon 1.85 0.47 1.33 
 

1.7 0.49 1.31 

Gwangjoo 1.43 0.65 1.11 
 

1.33 0.69 1.1 

Ulsan  1.58 0.6 1.2 
 

1.44 0.63 1.18 

Seocho-gu 1.69 0.42 1.15 
 

1.68 0.26 1.12 

Gangnam-gu 1.69 0.4 1.15 
 

1.7 0.25 1.12 

Songpa-gu 1.61 0.4 1.1 
 

1.64 0.25 1.06 
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Since ratios are above the average as of this writing, there seems to be room for 

apartment prices to fall, and it is likely that further decline is accompanied by downward 

trend in housing prices especially if the rates change (since current user costs are lower 

than average).  Price-to-rent ratio for Korean housing market is not the best measure to 

access fair pricing level of market since rent (actual interest income from key deposit) is 

directly linked to interest rate; still, the usual relationship that a rise in interest rates will 

eventually bring a decline in rents (without long-run change in house price if supply is 

perfectly elastic; Lai and Van Order, 2010) would hold because a rise in interest rates will 

increase interest income first and then decrease jeonse with lags.  

 

4.1.iii. Price-to-Income Ratio  

            The Ministry of Land, Transport, and Maritime Affairs began releasing price-to-

income ratio (by mean housing price quintile and by household income quintile) for all 

cities  and Seoul in December 2008.  The series is too short to reveal any abnormal 

movement in price-to-income ratio, but the pattern of slight decline in price-to-income 

ratio is showing for all quintiles for all cities including Seoul: a trend more pronounced in 

lower quintile of household income (see Figure 1-10).  This is not unexpected since the 

price has faltered for the period and there was no big shift in fundamentals to bring a 

drastic change in income.  The fairness issue comes up here because the lowest quintile 

income household needs nearly 20 years' income to purchase the lowest quintile priced 

house in Seoul which is unrealistic considering loan maturity, portion of disposable 

income available for loan payments, and maximum years for economic activity.  Price-to-

income ratio (per square meter) is calculated by dividing average apartment purchase 
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a.  Price-to-Income Ratio in All Cities.  
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b. Price-to-Income Ratio in Seoul  

 

Figure 1-10. Price-to-Income by Mean Housing Price Quintile and by Household Income 

Quintile. 
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 price per square meter by average city household income annualized
12

 from December 

2000 to June 2010 (Figure 1-11).  Imputed-rent-to-income ratio (per square meter) is 

calculated by dividing imputed rent
13

 per square meter by average city household income 

annualized from December 2000 to June 2010 (see Figure 1-12).   

 

 

 

Figure 1-11. Price-to-Income Ratio (Per Square Meter) for Apartments. 

                                                 
12 

Average 'national' household income annualized is used in calculating national Price-to-Income ratio and 

Imputed-Rent-to-Income ratio (per square meter).  On average, average 'city' household income is 1.55% 

higher than average 'national' household income.  
13 

The same imputed rent used in calculating the Imputed-to-Actual Rent ratio in the previous section.     
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From Figure 1-11, only Seoul's ratio (especially those of three overheated boroughs in 

Gangnam) swung widely- upward until the end of 2006 when the trend shifted 

downward; ratios for the rest of the cities have been staying at the same level.
14

  The 

unique trend of Seoul might be from the city's (or boroughs') lower user costs.  The 

possibility of the city's (or boroughs') actual income growth rate being much faster than 

the one used (average city household income) cannot be ruled out.   

 

 

 

Figure 1-12. Imputed-Rent-to-Income Ratio (Per Square Meter) for Apartments. 

                                                 
14 

Values are not comparable across cities (or boroughs). 
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Imputed-rent-to-income ratio graph moves differently from that of price-to-income ratio: 

there was no increase from the early 2000s; rather there was a spike and drop of the ratio 

from 2005 to 2008 (peak in the mid 2006 lasted till the mid 2007).  The ratio rose 

suddenly again in late 2009; however, it is too early to tell that this is a sure sign of a 

bubble where the ratio appears to drift and where there is a lack of historical data (about 

the previous bubble) to refer to.  Again, Seoul and its three boroughs' ratios are much 

more volatile.  The imputed-rent-to-income ratio of other cities follow a similar pattern 

but their magnitudes are not comparable to that of Seoul.  The same 'lower user costs' and 

'faster growing and absolutely higher income than average' of Seoul (and its three 

overheated boroughs) explanation can be used.  Price-to-income ratio and imputed-rent-

to-income ratio as of June 2010 are higher than average but lower than those experienced 

in the peak in all cities (see Table 1-4).   

 

Table 1-4. Price-to-Income Ratio versus Imputed-Rent-to-Income Ratio (Per Square 

Meter) for Apartments  

 

a. Price-to-Income Rate vs. Imputed-Rent-to-Income Ratio (Raw Values)  

 
Price-to-Income Ratio (%) 

 
Imputed-Rent-to-Income Ratio (%) 

  Average Max Min  In Jun 2010   Average Max  Min  in Jun 2010 

National 5.3 6.45 4.02 5.79 
 

0.23 0.34 0.12 0.27 

Seoul  9.99 12.61 6.65 11.64 
 

0.34 0.54 0.13 0.43 

Busan 3.32 3.7 2.96 3.7 
 

0.15 0.20 0.10 0.19 

Daegoo 3.33 3.74 2.92 3.34 
 

0.20 0.27 0.14 0.22 

Daejeon 3.45 4.16 2.59 3.58 
 

0.21 0.29 0.15 0.24 

Incheon 4.25 5.41 3.08 5.15 
 

0.19 0.27 0.11 0.25 

Gwangjoo 2.22 2.41 2.09 2.34 
 

0.15 0.19 0.11 0.17 

Ulsan  2.84 3.64 2.07 3.58 
 

0.16 0.23 0.09 0.21 

Seocho-gu 15.49 20.03 9.34 18.32 
 

0.42 0.73 0.11 0.56 

Gangnam-gu 18.93 25.41 10.61 21.37 
 

0.51 0.93 0.12 0.65 

Songpa-gu 14.16 18.51 8.43 15.43 
 

0.38 0.68 0.10 0.47 
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b.  Price-to-Income Rate vs. Imputed-Rent-to-Income Ratio (Normalized Values) 

 
Price-to-Income Ratio 

 
Imputed-Rent-to-Income Ratio 

  Max  Min  in Jun 2010   Max  Min  In Jun 2010 

National 1.22 0.76 1.09 
 

1.49 0.54 1.18 

Seoul  1.26 0.67 1.17 
 

1.63 0.39 1.29 

Busan 1.11 0.89 1.11 
 

1.30 0.64 1.21 

Daegoo 1.12 0.88 1 
 

1.32 0.69 1.06 

Daejeon 1.20 0.75 1.04 
 

1.35 0.71 1.10 

Incheon 1.27 0.73 1.21 
 

1.43 0.57 1.31 

Gwangjoo 1.08 0.94 1.05 
 

1.27 0.73 1.11 

Ulsan  1.28 0.73 1.26 
 

1.50 0.56 1.33 

Seocho-gu 1.29 0.60 1.18 
 

1.76 0.26 1.34 

Gangnam-gu 1.34 0.56 1.13 
 

1.82 0.24 1.27 

Songpa-gu 1.31 0.60 1.09 
 

1.79 0.26 1.24 

 

            

           Surprisingly, there is evidence that home price increases (even in Gangnam) have 

been driven by fundamentals; income growth of more than 800% since 1986 coupled 

with Korea’s splendid economic growth, and an increasing number of a two-income 

households can explain the entire increase in housing price (see Figure 1-13).  The bubble 

in the late 1980s and the early 1990s could have been anticipated from the deviation of 

growth in housing price from the growth in income; though it seems that the adjustment 

afterward had gone too far.  Household income can explain most of the variability in 

apartment prices according to regression analysis using data (average apartment purchase 

price per square meter) from December 2000 to June 2010 (see Table 1-5).  The 

regression fit would have been better if income data of each city (or borough) is used 

instead of average household income.  Income growth pattern even allows for further 

growth in housing prices; still, one has to give reasons behind decoupling in pattern (or 

widening gap) between housing price growth and income growth from 1991 to the Asian 
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financial crisis. One plausible explanation can be the surge in supply backed by policy 

makers.        

 

 

 

Figure 1-13. House Price Growth based on Apartment Purchase Price Composite Index 

and Growth in Household Income (1986=100). 
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Table 1-5.  Results of Regressions Explaining House(Apartments) Prices, 2000-2010 

 

  Adjusted R
2
 

Estimates and Significance of Explanatory 

Variable:  

Average Household Income 

National 0.9288 
0.09 

(t-value:  22.28) 

Seoul 0.9370 
0.2  

(23.79) 

Busan 0.9148 
0.04  

(20.22) 

Daegoo 0.8674 
0.03  

(15.8) 

Daejeon 0.7743 
0.04  

(9.8) 

Incheon 0.9214 
0.08  

(21.13) 

Gwangjoo 0.9458 
0.02  

(25.77) 

Ulsan 0.9430 
0.06  

(25.1) 

Seocho-gu 0.8870 
0.31  

(17.29) 

Gangnam-gu 0.8700 
0.4  

(15.98) 

Songpa-gu 0.8641 
0.27  

(15.58) 

 

 

 

 

 

 

 

 

 



50 

 

Robustness Check  

In light of the evidence that income growth contributes to higher housing prices , 

principal component analysis is conducted to check common factors in Korean housing 

market.  Seventeen variables
15

 that are suggested as common factors in the literature 

(Coleman, Lacour-Little, and Vandell, 2008; Gyourko, Mayer, and Sinai, 2006; and 

Otrok and Terrones, 2005) are used.  Four components which can explain 90% of 

variance are confirmed.   Based on the component matrix analysis, general economic 

indicators (per-capita income, GDP, consumption, CPI) and interest rates are two major 

components; Oil and Stock prices, and BIS and unemployment, grouped together 

respectively, as minor ones.  [Appendix 2]  No common factor directly granger-caused 

housing price growth; and housing price growth also did not granger-cause any common 

factor. 

 

4.1.iv. Survey  

          Though Case and Shiller’s method cannot be replicated here, two surveys can be 

analyzed to see the market expectation of future price increases.  According to the survey 

of 1,000 panels registered to Panel Insight jointly carried out by HanBaek Research and 

Case Partners (Kim, 2010), only 2.4% non-house-owners replied that they were 

considering buying a house at the current price level.  18.8% answered that they would 

consider purchasing if prices fell; the others did not express much interest in buying a 

house.  Twenty percent of home-owners answered that the housing price should go down 

                                                 
15 

(1) Per-capita income, (2) Population, (3) Unemployment rate, (4) CPI (Consumer Price Index), (5) (real) 

GDP (Gross Domestic Product), (6)  (real) Stock prices, (7) Debt Outstanding, (8) Consumption, (9) BSI 

(Business Survey Index), (10) Construction cost, (11) Oil prices, (12) Exchange rates, (13) Short-term 

interest rate, (14) Long-term interest rate, (15) Mortgage rate, (16) Ordinary lending rate, (17) Time-deposit 

rate 
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and approximately 50% said they did not care too much about price.  There was no 

‘hurried feeling of buying a house because this is the last chance before price goes further 

up’ which usually drives a bubble nor ‘strong desire of owning a house’ which supports 

strong demand.  Another  survey of 51 experts done by Dong-A Ilbo reports that the era 

of invincible Korean real-estate market which lasted over the past half century is over.  

More than 50% of experts from academia, financial institutes, and the construction 

industry agreed that general trend of price decrease has started or would start soon; no 

expert predicted a sharp fall in housing prices (supply would last and economic growth 

would save the housing market) but a majority expected long-term downward trend in 

price with occasional short-term increase or slow decrease of approximately 10%.  

Interestingly, Gangnam price level was least expected to fall.  Experts attributed 

(potential) price decline to (potential) increase in supply (retirement of baby boomers 

starting this year and they are expected to sell their houses to prepare for funds after 

retirement), an anticipated (after 2016) decrease in population (especially a decline in an 

age group of 35- to 55-year-olds where primary demand for house comes from), and 

deterioration in desire for owning a house.  Critics argued that the weak market 

confidence would lead to a shortage in supply and an eventual increase in price and that 

the effect of population decline would be minimal since the number of one- and two-

person households would increase rapidly.  Only seven experts (14%) expected housing 

price to continue going up, but 45% forecasted Seoul apartment price would go up in 

2011.  Expert survey deals with the possibility of housing price fall, not a sign of a 

bubble when everybody pretends that price can only go up.  Based on two surveys, it is 

hard to argue that there is a bubble in the Korean housing market.  The Korean market 
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should prepare for a decline/bust (than worry about the overheated market) since the 

market realizes that the tide has turned from constant price increase and the possibility of 

a further price increase is slim.  Price decline may not materialize yet because of its 

sticky downward character; transactions are missing (decline in sales volume) while 

market participants are being cautious trying to read the market movement. Sellers refuse 

to sell below reservation prices and hold on while buyers wait for prices to drop.   

 

4.1.v. Regime Shift Model (Lai and Van Order Model) 

            Following Lai and Van Order (2010), fundamental equation (7) is estimated using 

monthly Korean market data from October 2000 to August 2010-.  The Apartment 

Purchase Price Composite Index is used to calculate the rate of growth of housing prices 

and Apartment jeonse Composite Index and Fixed-term (one to two years) time deposit 

rates are used to calculate the rate of growth of rent
16

, ρt is difference between the two 

growth rates.  The 10-year Korean Government Bond yield is used as a measure of 

nominal risk-free rate (i).
17

        measures past level of changes in the growth rate of 

rents.  The equation (8) is derived under the assumption that an increase in growth rate of 

rent will increase the house price growth by the same magnitude in the long run; which 

might take more time in the Korean housing market compared to the US housing market 

because jeonse contract is two years (therefore, slower to change) and actual rent 

received (equals interest income on jeonse price) will depend  on interest rate changes.  

The results indicate that the assumption approximately holds; α, a measure used to 

                                                 
16

 Index data (monthly) are chosen because they have greater number of observations; observations are lost 

because of lag application which makes it less effective to use limited quarterly data.  
17 

The rate is available from October 2000 which limits the use of index data; however, the time coincides 

with the beginning of the price pick-up in Korean housing market. 
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capture possible different trends in prices and rent, turns out to be not different from zero 

for all equations.  The estimation is conducted with exogenous variables of different lags 

(3, 6, 9, 12, 16, 20, and 24 month lags) for national level data and pooled data
18

.  Lags up 

to 24 lags are chosen based on the stylized facts of housing price bubble that it takes 

about eight quarters to build up. (Helbling, 2003)  Results are summarized in Table 1-6.   

 

 

Table 1-6.  Summary of Fundamental Equation Estimation 

 

a. Fundamental Equation Estimation  

 

    3 lags 6 lags 9 lags   3 lags 6 lags 9 lags   

  

a.  Coefficients of Nominal 

Interest  

 

b.  Coefficients of Rent 

Growth  

 lag 1  

 

0.06 0.08 0.1 

 
0.33*** 0.42*** 0.47*** 

 lag 2 

 

0.64*** 0.77*** 0.79*** 

 
0.24*** 0.29*** 0.36*** 

 lag 3 

 

0.20 0.04 0.06 

 
0.22*** 0.22** 0.25** 

 lag 4 

  

0.27 0.23 

  

0.17 0.24** 

 lag 5 

  

0.18 0.21 

  

0.15* 0.17 

 lag 6 

  

0.2 0.11 

  

0.25*** 0.25** 

 lag 7 

   

0.09 

   

0.01 

 lag 8 

   

0.08 

   

0.11 

 lag 9       0.05       0.18   

Sum of 

 0.9 1.54 1.72 
 

0.79 1.5 2.04 

  
Coefficient

s   

α   0.0039 0.002 0.0012           

Adjusted 

R
2
   

- - - 
 

0.2974 0.3723 0.3687 
  

‘***’,’**’,’*’ represent significance at 1%, 5%, and 10% respectively. 

 

   

 
 

      

                                                 
18 

 Gangnam and Gangbook separate for Seoul, Busan, Daegoo, Daejeon, Incheon, Gwangjoo, and Ulsan 

data are pooled. 
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‘***’,’**’,’*’ represent significance at 1%, 5%, and 10% respectively. 

 

 

 

 

 

 

 

 

 

 

  
12  

lags 

16  

lags 

20  

lags 

24 

lags 
  

12 

lags 

16 

lags 

20 

lags 

24 

lags   

 
a.  Coefficients of Nominal Interest  

 
b.  Coefficients of Rent Growth  

 lag 1  0.22 0.24 0.14 -0.03 
 

0.51*** 0.56*** 0.58*** 0.58*** 

 lag 2 0.83*** 0.83*** 0.76 0.89*** 
 

0.40*** 0.44*** 0.43*** 0.44*** 

 lag 3 -0.15 -0.07 -0.07*** -0.02 
 

0.29** 0.41*** 0.45*** 0.42** 

 lag 4 0.26 0.47** 0.54** 0.66** 
 

0.27** 0.40*** 0.40** 0.32* 

 lag 5 0.13 0.04 0.02 -0.02 
 

0.27** 0.44*** 0.43** 0.35* 

 lag 6 0.15 0.09 0.12 0.15 
 

0.26** 0.44*** 0.52*** 0.53*** 

 lag 7 0.04 -0.17 -0.23 -0.37 
 

0.07 0.25* 0.28 0.29 

 lag 8 0.25 0.21 0.11 0.13 
 

0.18 0.38** 0.41** 0.36* 

 lag 9 0.03 -0.14 -0.03 0.03 
 

0.09 0.32** 0.30 0.13 

 lag 10 -0.06 0.08 0.09 0.08 
 

-0.11 0.08 0.03 -0.07 

 lag 11 0.30 0.24 0.27 0.19 
 

-0.17 0.07 0.10 0.11 

 lag 12 0.24 0.43** 0.46* 0.44 
 

0.22* 0.44** 0.43* 0.31 

 lag 13 
 

-0.27 -0.32 -0.35 
  

0.09 0.16 0.03 

 lag 14 
 

0.19 0.18 0.16 
  

0.30* 0.27 0.13 

 lag 15 
 

-0.08 -0.24 -0.14 
  

0.19 0.32 0.19 

 lag 16 
 

0.24 0.50* 0.55 
  

0.30** 0.31 0.09 

 lag 17 
  

-0.40 -0.41 
   

0.01 -0.09 

 lag 18 
  

0.07 0.25 
   

0.13 -0.44 

 lag 19 
  

0.26 -0.10 
   

0.19 -0.17 

 lag 20 
   

0.51 
   

0.02 0.03 

 lag 21 
   

-0.35 
    

0.27 

 lag 22 
   

0.11 
    

-0.21 

 lag 23 
   

-0.56* 
    

-0.15 

 lag 24 
   

0.09 
    

0.02 

 Sum of 
Coeffici

ents 
2.23 2.33 2.42 1.91 

 
2.32 5.14 5.07 3.42 

 α -0.0007 -0.0013 -0.002 0.0002 
     

 Adjusted 

R
2 

- - - - 
 

.4027 .4535 .4344 .4329 
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b.  Fundamental Equation Estimation (Pooled)  

 

    3 lags 6 lags 9 lags   3 lags 6 lags 9 lags   

  

a.  Coefficients of Nominal 

Interest  

 

b.  Coefficients of Rent 

Growth  

 lag 1  

 
0.05 0.07 0.08 

 
0.33*** 0.42*** 0.48*** 

 lag 2 

 
0.64*** 0.77*** 0.78*** 

 
0.24*** 0.29*** 0.36*** 

 lag 3 

 
0.19*** 0.03 0.04 

 
0.22*** 0.22*** 0.25*** 

 lag 4 

  
0.27*** 0.24*** 

  
0.16*** 0.24*** 

 lag 5 

  
0.17*** 0.21*** 

  
0.15*** 0.17*** 

 lag 6 

  
0.2 0.11* 

  
0.25*** 0.25*** 

 lag 7 

   
0.08 

   
0.02 

 lag 8 

   
0.09 

   
0.12*** 

 lag 9       0.03       0.17***   

Sum of 

Coefficient

s 
 0.88 1.51 1.66 

 
0.79 1.49 2.06 

    

α   0.0035 0.002 0.0008 
    

  

Adjusted 

R
2
   

- - - 
 

0.3262 0.4252 0.4558 
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‘***’,’**’,’*’ represent significance at 1%, 5%, and 10%  respectively. 
 

 

 

 

 

 

 

  

 

12 

lags 

16 

lags 

20 

lags 

24 

lags  

12 

lags 

16 

lags 

20 

lags 

24 

lags  

 
a.  Coefficients of Nominal Interest 

 
b.  Coefficients of Rent Growth 

 
lag 1 0.20*** 0.23*** 0.14** -0.07 

 
0.52*** 0.56*** 0.58*** 0.58*** 

 
lag 2 0.82*** 0.83*** 0.78*** 0.9*** 

 
0.43*** 0.43*** 0.42*** 0.43*** 

 
lag 3 -0.16** -0.08 -0.08 -0.01 

 
0.29*** 0.41*** 0.44*** 0.41*** 

 
lag 4 0.27*** 0.48*** 0.54*** 0.64*** 

 
0.26*** 0.39*** 0.39*** 0.33*** 

 
lag 5 0.13** 0.05 0.03 0.01 

 
0.25*** 0.42*** 0.41*** 0.35*** 

 
lag 6 0.15** 0.1 0.15** 0.16** 

 
0.26*** 0.44*** 0.50*** 0.52*** 

 
lag 7 0.03 -0.17** -0.23*** -0.35*** 

 
0.07* 0.26*** 0.28*** 0.30*** 

 
lag 8 0.25*** 0.22*** 0.12* 0.13* 

 
0.19*** 0.39*** 0.42*** 0.36*** 

 
lag 9 0.02 -0.16** -0.06 -0.00 

 
0.08* 0.32*** 0.30*** 0.15*** 

 
lag 10 -0.06 0.07 0.07 0.07 

 
-0.11*** 0.08* 0.05 -0.04 

 
lag 11 0.3*** 0.23*** 0.25*** 0.17*** 

 
-0.18*** 0.06 0.1* 0.12* 

 
lag 12 0.24*** 0.43*** 0.46*** 0.46*** 

 
0.21*** 0.43*** 0.43*** 0.32*** 

 
lag 13 

 
-0.26*** -0.30*** -0.33*** 

  
0.11** 0.17*** 0.07 

 
lag 14 

 
0.19*** 0.18*** 0.17** 

  
0.31*** 0.29*** 0.17** 

 
lag 15 

 
-0.09 -0.24*** -0.16** 

  
0.2*** 0.31*** 0.21*** 

 
lag 16 

 
0.26*** 0.48*** 0.55*** 

  
0.30*** 0.31*** 0.13* 

 
lag 17 

  
-0.37*** -0.39*** 

   
0.01 -0.06 

 
lag 18 

  
0.21*** 0.25*** 

   
-0.12* -0.38*** 

 
lag 19 

  
0.08 -0.08 

   
-0.17*** -0.13 

 
lag 20 

  
0.23*** 0.47*** 

   
-0.01 0.06 

 
lag 21 

   
-0.35*** 

    
0.27*** 

 
lag 22 

   
0.09 

    
-0.18** 

 
lag 23 

   
-0.52*** 

    
-0.12* 

 
lag 24 

   
0.08 

    
0.05 

 
Sum of 

2.19 2.33 2.44 1.81 
 

2.27 5.11 5.11 3.87 
 Coefficie

nts 

α -0.0012 -0.002 -0.002 -0.0002 
      

Adjusted 

R
2
 

- - - - 
 

0.518 0.6041 0.6399 0.6965 
 



57 

 

The results indicate that past rent growth has more impact on housing prices than does 

interest rate change; the sum of coefficients for rent growth is greater for most lags 

compared to that of nominal interest.  The sums differ little for shorter-lag equations (3 

and 6 lags) but for longer-lag ones (16 and 20 lags) the magnitude of rent growth impact 

on apartment price movement is more than twice greater  than that of interest rate change; 

also, rent growth coefficients are statistically more significant.  Coefficients of nominal 

interest mostly not have the expected negative signs; however, these results are in line 

with US results (Lai and Van Order, 2010) that a long lag (around 12 months) is needed 

for an interest rate shock to affect housing prices, and after 12 months there are 

alternating negative signs. The coefficients of past rent growth signals momentum in 

housing prices; past rent growth relates positively to apartment price growth until the sign 

(trend) turns negative of lag 17 (17 months).  Interest rate change coefficients of the 

fundamental equations using pooled data come out to be much more significant 

statistically (compared to those using national data), which leads to a higher R-square: 

almost 70% of price movement variability can be explained by past two years' interest 

rate change and rent growth.  Still, there is no significant difference in coefficient 

numbers or signs between estimates from national data and pooled data.   Positive signs 

on early-lag interest rate change coefficients can be explained by rising trend in interest 

rate in the later part of the sample period and also suggest that it requires at least 12 

months for interest rate change to affect the housing market to the extent not enough to 

tame a momentum.  Next, equation (8) is estimated from the error equation with 4, 8, 12 

and 16 month lags.
19

  Estimates of error autoregressive coefficients from the 16-lag 

                                                 
19 

The error equations with 12 and 16 month lags are dropped and not reported; unstable estimates are given 

or convergence cannot be achieved. 
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fundamental equation are presented in the Table 1-7 in detail
20

; and, estimates from other 

lag equations are reported in the Appendix.  

 

 

Table 1-7. Comparison of Error Autoregressive Coefficient Estimates of the Error 

Equation from the Fundamental Equation with 16 Month Lags 

 

a. Seoul 

  4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

φ1 0.0282 0.0356 

 

0.1569 0.1408 

φ2 0.0886 0.1120 

 

0.2298 0.2440 

φ3 0.1687 0.2004 

 

0.0142 0.1080 

φ4 -0.0407 -0.0274 

 

-0.0402 0.0039 

φ5 

 

0.1243 

  

0.1837 

φ6 

 

0.0890 

  

0.1458 

φ7 

 

0.0233 

  

-0.0120 

φ8 

 

0.0817 

  

0.3075 

Sum 0.2448 0.6389 

 

0.3607 1.1217 

 

b. Gangnam 

  4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

φ1 0.0511 0.1453 

 

0.1101 0.0720 

φ2 0.1357 0.2116 

 

0.2145 0.1997 

φ3 0.0403 0.1122 

 

-0.0189 0.0605 

φ4 0.1837 0.2364 

 

-0.0522 -0.0322 

φ5 

 

0.1791 

  

0.1515 

φ6 

 

0.2441 

  

0.0871 

φ7 

 

0.1823 

  

-0.0866 

φ8 

 

0.0077 

  

0.2767 

Sum  0.4108 1.3187 

 

0.2535 0.7287 

 

 

                                                 
20 

 Fundamental equation with 16 month lags has high explanatory power and the error results are the most 

meaningful. 
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c. Busan 

  4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

φ1 0.0447  0.0675 

 

0.0519 0.0758 

φ2 0.0851 0.1097 

 

0.1385 0.1470 

φ3 0.0554 0.0851 

 

-0.0941 -0.0041 

φ4 -0.0056 0.0155 

 

-0.0531 -0.0262 

φ5 

 

0.1193 

  

0.2389 

φ6 

 

0.1448 

  

0.1881 

φ7 

 

0.0482 

  

0.0115 

φ8 

 

0.1087 

  

0.2524 

Sum  0.1796 0.6988 

 

0.0482 0.8834 

 

 

d. Daegoo 

  4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

φ1 -0.0151 0.0064 

 

0.1132 0.0898 

φ2 0.0056 0.0296 

 

0.1965 0.1686 

φ3 0.0553 0.0746 

 

-0.0434 0.0404 

φ4 0.0101 0.0146 

 

-0.0505 -0.0063 

φ5 

 

0.1418 

  

0.2168 

φ6 

 

0.0614 

  

0.1147 

φ7 

 

0.0722 

  

-0.1083 

φ8 

 

0.1077 

  

0.1750 

Sum 0.0559 0.5083 

 

0.2158 0.6907 

 

e. Daejeon 

  4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

φ1 -0.0291 -0.0447 

 

0.1004 0.1039 

φ2 0.0493 0.0561 

 

0.1736 0.1695 

φ3 0.0219 0.0174 

 

-0.0864 0.0243 

φ4 0.0835 0.0838 

 

-0.0817 -0.0338 

φ5 

 

-0.1026 

  

0.2628 

φ6 

 

0.0666 

  

0.1967 

φ7 

 

-0.0647 

  

-0.0181 

φ8 

 

-0.0493 

  

0.2537 

Sum 0.1256 0.0374 

 

0.1059 0.959 
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g. Gwangjoo 

  4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

φ1 -0.0038 -0.0015 

 

0.0472 0.0607 

φ2 0.0519 0.0564 

 

0.1216 0.1214 

φ3 0.0540 0.0668 

 

-0.1028 -0.0261 

φ4 0.0100 0.0097 

 

-0.0668 -0.0424 

φ5 

 

0.1239 

  

0.2255 

φ6 

 

0.0264 

  

0.2018 

φ7 

 

-0.0279 

  

-0.0197 

φ8 

 

0.0433 

  

0.2411 

Sum  0.1121 0.2971 

 

-0.0008 0.7628 

 

 

h. Ulsan 

  4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

φ1 0.0393 0.0346 

 

0.1462 0.1056 

φ2 -0.0012 -0.0029 

 

0.2660 0.2262 

φ3 0.0210 0.0351 

 

-0.0337 0.0625 

φ4 -0.0190 -0.0156 

 

-0.0635 -0.0202 

φ5 

 

0.1450 

  

0.1920 

φ6 

 

0.0178 

  

0.0867 

φ7 

 

-0.0390 

  

-0.1438 

φ8 

 

0.0926 

  

0.1800 

Sum  0.0401 0.2676 

 

0.315 0.689 

f. Incheon 

  4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

φ1 -0.0582 -0.0465 

 

0.1720 0.1649 

φ2 0.0575 0.0612 

 

0.2681 0.2838 

φ3 -0.0353 -0.0407 

 

-0.0288 0.0752 

φ4 -0.1663 -0.2030 

 

-0.0685 -0.0070 

φ5 

 

0.0584 

  

0.1936 

φ6 

 

0.0101 

  

0.1902 

φ7 

 

0.1082 

  

0.0083 

φ8 

 

0.1712 

  

0.2862 

Sum  -0.2023 0.1189 

 

0.3428 1.1952 
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i. Comparison 

  4 lags 8 lags   4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

 
Difference 

Seoul 0.2448 0.6389 

 

0.3607 1.1217 

 
0.1159 0.4828 

Gangnam 0.4108 1.3187 

 

0.2535 0.7287 

 
-0.1573 -0.59 

Non-Bubble 0.0518 0.3088 

 

0.1703 0.8632 

 
0.1185 0.5544 

 

 

Based on the previous sections' results, error autoregressive coefficients from bubble-

suspected regions (Seoul and Gangnam) are compared with those of other large cities 

(Busan, Daegoo, Daejeon, Incheon, Gwangjoo, and Ulsan); also, pre-2007 (the period in 

which steep increases in apartment prices have been observed) coefficients are compared 

with post-2007 coefficients.  The sums of coefficients are positive in all cities (see Table 

1-7. i.) indicating momentum throughout the period, and significant differences in the 

sums before and after 2007 suggest a regime shift.  The sums decreased after 2007 only 

in Gangnam for both 4 and 8 lags specifications.  One interpretation is that there has been 

an explosive growth (the sum exceeds 1 for 8 lags specification) in Gangnam and the 

momentum has been losing its power slowly after 2007.  For other cities (including 

Seoul), the trend was the opposite: the sums of coefficients increased after 2007; 

however, it is hard to ascribe a meaning on it because after 2007 no price movement to 

suspect a bubble in those cities is accompanied.  The (absolute) magnitude of the change 

is almost the same for all, 0.12-0.15 for 4 lags and 0.5-0.6 for 8 lags specification.  The 

difference indicates a 1% shock in one month in the long run impacts about 20% more (or 

less) on price relative to rent change (based on the 4 lags results).
21

  The Dickey-Fuller 

unit root test is performed and the existence of a unit root is rejected for all specifications.  

                                                 
21 

If there is a 1% shock in one month, it would lead to 1/(1-0.4108)=1.7% change in long-run price relative 

to rent in Gangnam before 2007, 1/(1-0.2535)=1.34% change, 21% decline on impact, after 2007.  
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The results of Dickey-Fuller test suggests that the price-to-rent ratio of the Korean 

housing market is trend stationary for all cities (including Gangnam), for all 

specifications,  both before and after 2007.  Positive deviations from the fundamentals 

appear to be followed by negative deviations to return to the long-run trend.  Therefore, 

an exceptional growth in housing price signals an impending price fall, but not 

necessarily a burst, rather an adjustment to revert to the long-run trend.  A Goldfeld-

Quandt test is conducted following Lai and Van Order (2010) to capture possible changes 

in the error volatility before and after 2007 (See Table 1-8).   

 

Table 1-8.  Pre- and Post Bubble Error Volatility Difference Test (Goldfield-Quandt test) 

 

  4 lags 8 lags   4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 57) 

 

Post-2007 (Obs = 44) 

 
GQ Test 

Seoul 0.011951 0.003460 

 

0.013562 5.54×10
-10

 

 
0.308416 3708708 

Gangnam 0.013367 0.005774 

 

0.009370 2.73×10
-10

 

 
0.499279 3960712 

Busan 0.011077 0.004168 

 

0.006108 0.000289 

 
0.634738 2.7047 

Daegoo 0.011181 0.005822 

 

0.005386 2.63×10
-9

 

 
0.726593 415689 

Daejeon 0.013512 0.006039 

 

0.004333 3.26×10
-8

 

 
1.091311 34760 

Incheon 0.007900 0.005604 

 

0.002784 0.000349 

 
0.993157 3.006885 

Gwangjoo 0.010345 0.006614 

 

0.005173 0.000049 

 
0.699892 25.50227 

Ulsan 0.011980 0.005315 

 

0.007317 0.000624 

 
0.573072 1.597969 

 
         

No statistically significant difference was found in the volatility of errors pre/post-2007 

in all cities for 4-lag specification.
22

  All of the differences in error volatility are 

significant for 8-lag specifications.  The difference is the greatest for Gangnam, where 

the error volatility sharply decreased after 2007 implying that the regime has shifted in 

2007.  Another cutoff year apart from 2007, but this would not change the result; an 

                                                 
22 

Small degrees of freedom (especially in the post-2007 data) prevent the error volatility differences to be 

statistically significant.  
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increasing trend in housing prices let up after 2007 (Figures 1-3 and 1-4).  Choosing a 

cutoff year before 2007 is pointless; if a year after 2007 is chosen, only a few 

observations can be used for data analysis, which will limit the study.  From the regime 

shift model, it can be confirmed that momentum regime in housing price has been 

continuing since 2000, though the intensity of momentum appears to be weakened, 

especially for Gangnam.  

 

Robustness Check  

          Fundamental equations are run with lending/mortgage rates instead of nominal 

interest rates.  All alphas
23

 are not different from zero as in the previous results.  

Coefficients of interest rate change show more negative signs (which is expected) when 

lending/mortgage rates are used especially for longer-lag equations (12 to 24 lags), but 

they are not statistically significant; therefore, explanatory power of the fundamental 

equations is reduced to R-square of 0.18 (3-lag) to 0.36 (24-lag).  Coefficients of rent 

growth are still generally positive (numbers are not very different from the previous 

results) and statistically significant.  There is little evidence against the argument that past 

rent growth influences apartment price more than an interest rate change does.  Error 

graphs from fundamental equations are drawn: (1) for shorter-lag equations, more volatile 

error patterns are observed after 2007 but the patterns are generally stationary; and (2) 

Gangnam shows greater error volatility before and after 2007 for all lags and notably 

negative error patterns after 2007 but there is no obvious trend in the errors.  Error graphs 

are in line with the previous results.[Appendix 2]  Equation (8) is estimated using 

different lag fundamental equations (3, 6, 9,12, 20, 24 lags).  The results are presented in 

                                                 
23 

 Alpha is a variable to allow different trends in rents and prices. 
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Appendix 3.  Except from the results of the 3-lag fundamental equation, Gangnam error 

estimates' decreasing trend after 2007 is confirmed from all specifications.  It is hard to 

tell from the results whether apartment price in Seoul moves closer to that of Gangnam or 

that of the rest of the cities.  To obtain error estimates from longer-lag fundamental 

equations (16, 20, 24 lags), extended data (extended to include data up to October 2012) 

is used to ensure degrees of freedom.  For errors from the 16-lag equation, the magnitude 

of error estimates drop after 2007 has increased from 0.59 [Table 1-7.i] to 1.17 

[Appendix 3.e] for error estimates of 8 lags.  Gangnam error estimates of 8 lags have 

similarly declined in 20 and 24-lag fundamental equation specification: swooping 0.7311 

and 1.05, respectively, confirming steep downward trend in apartment price started after 

2007.  In the Appendix 4, results of Goldfield-Quandt test (test to see the difference 

between pre- and post-bubble period error volatility) from different lag fundamental 

equations (3, 6, 9, 12, 20, and 24 lags) are reported.  There is little difference in the error 

volatility before and after 2007 in the errors from 3, 6, 9, and 12-lag fundamental 

equations
24

, which can weaken regime shift argument; however, error volatility pre 2007 

is significantly greater than error volatility post 2007, especially in Gangnam, for errors 

generated by 20 and 24-lag fundamental equations using longer post-2007 data set, 

supporting a regime shift in 2007 in Gangnam apartment price. 

 

 

 

 

                                                 
24 

 Except one case of error estimates of 8 lags from 9-lag fundamental equations where error volatility 

before 2007 is significantly greater than that of after 2007 in Gangnam.. 
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5.  Conclusion 

           There is little reason to believe that there is a bubble in Korea’s housing market, 

with the exception of Gangnam.  Inflation and household income growth can explain 

most of the steep housing price increases from 2000 to 2007 in Korean cities with the 

exception of Seoul (Gangnam).  The magnitude and speed of apartment price acceleration 

in Gangnam is still unreasonable enough to suspect a bubble.  Traditional price-to-rent 

and price-to-income measures to assess a bubble fail to confirm the existence of a bubble; 

so do the modified version of them--- imputed-to-actual-rent and imputed rent-to-income 

ratios.   Price-to-jeonse has increased with the housing prices; however, the ratio now is 

much smaller than what was observed in the previous bubble.  Price-to-income showed 

an alarming increase in three boroughs in Gangnam but remarkable stability in most of 

the cities.  The results from the modified ratios using imputed rents are weak to confirm 

any trending movement; three boroughs in Gangnam’s imputed-rent-to-income ratios 

come out to be much more volatile than those of other cities, however, this can be 

attributed to the underestimated income in rich boroughs.  While obtaining the user cost 

of housing (the cost of ownership per dollar of house value) to calculate the imputed rent, 

it is found that the user cost has been consistently low for Gangnam confirming its super 

star city status.  It gives some margin to interpret Gangnam’s higher price level and faster 

growth to its popularity, not necessarily due to a bubble.  Note that Gangnam also 

appears to satisfy three conditions of higher serial price increase conditions: higher real 

incomes, population growth and real construction costs (supply inelasticity from land 

constraints) (Capozza, Hendershott, and Mack, 2004).  Survey revealed no panic buying 

or amplification mechanism at work; the market seems to lack the energy to create or 
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sustain a bubble.  Although it does not show the excitement that usually accompanies a 

bubble, the survey still reveals the perception of invincibility of Gangnam apartment 

price- the least number of experts expect price declines in Gangnam.    Momentum, a 

deviation from the fundamentals, is found in Korean apartment prices after 2000.  In 

Gangnam, the momentum grew explosively until 2007; then waned after the global 

financial crisis; Gangnam’s momentum movements are very different from those of other 

cities including Seoul.  The volatility of the errors in the momentum equation are 

significantly different pre- and post-2007--- the errors were more volatile pre-2007, more 

so in Gangnam.  The declining momentum and greater error volatility pre-2007 in 

Gangnam implies regime shift in apartment price movement around 2007. Still, 

fundamentals---lagged interest rates and rent changes---can explain almost half of the 

housing price movements in all cities (up to 70% when pooled data are used).  Greater 

impact of rent growth (compared to that of interest rate decline) and ambiguous 

coefficient signs of interest rate related variables give a plausible explanation for Korea’s 

de-synchronization from the global housing price downturn; where a common dynamic in 

interest rate movements is suggested as a reason behind the global housing price 

synchronization.  It is also suggested from the results that the apartment prices (relative to 

rents) revert to a long-run trend.  Assuming that rents stay at the same level, a price 

adjustment, not a bust, is predicted for the near future.  This is not much different from 

survey experts estimating 10% decline in housing price, nor the results of a long-term 

trend analysis of Kim H. (2010) anticipating 11.7% adjustment in apartment price. The 

reversion characteristic explains why not all booms end in busts, in the same vein with 

Helbling's argument that not all price run-ups are an indication of a bubble, and gives 
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government policy implications to stabilize the housing market.  However, it cannot be 

known that the shown price reversion to long-term trend is a result of government 

measures.  Housing price stabilization is crucial for the Korean government--- 

considering that 74% of household asset portfolio is invested in housing compared to less 

than 30% in the U.S., a bust will precipitate a national economic crisis.  This paper also 

contributes to the global housing price synchronization literature by analyzing an 

exceptional case (Korea is placed between industrialized and emerging market, having 

experienced housing price synchronization and then de-synchronization) and confirming 

the role interest rate co-movement in the synchronization.  Future research ideas include 

characteristics of the housing market that is influenced more by global or regional factor, 

another potential common dynamic besides interest rate movements (possibly shared 

anticipation) behind synchronization, and whether long-run trend reversion measures can 

be practical enough to predict shifts in housing price. 
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Chapter 2. The Investment Performance of Preferred Stock 
 

 

 

 

Abstract 

Recently preferred stock has become a popular investment option due to a widespread 

perception among investors that preferred stock offers a higher return considering the risk 

taken.  This study aims to extend the literature on preferred stock pricing by examining 

the performance of preferred stock.  The study applies fund and individual stock data and 

draws the following conclusions: (1) preferred fund investment was not superior to bond 

fund investment; (2) preferred stock’s after-tax credit risk-adjusted returns were greater 

than those of bond especially for below B non-investment grade.  Before the ratings 

integration (1995-2001), preferred stock did not earn consistently higher after-tax returns 

compared than bonds despite the risks entailed with the same letter grade were greater for 

preferred stock.  After the ratings integration (2001-2012), preferred stock has 

outperformed bonds by a significant margin; however, for BBB and BB, where most of 

the preferred’s ratings are, the return difference is insignificant and small; (3) notching 

down magnitude is not sufficient to capture the additional risk preferred stocks bear 

especially for lower ratings.  Evidence suggests that preferred with below B ratings 

performed better after adjusting for tax and risk, supporting investors’ belief.  However, 

this is likely due to the mis-assigning of credit rating (risk is not properly taken into 

account).  If not, there is still a very limited opportunity for individual investors to exploit 

the suggested mispricing. 
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1.  Introduction  

Recently preferred stock has attracted attention as a favorable investment 

destination.  The iSHARES
®
 S&P U.S. Preferred Stock Index Fund, the largest 

exchange-traded fund of preferred stock,  showed a net inflow of $ 2.9 billion for the 

fiscal year ending March 31, 2011, a 66% jump from the previous year's $1.7 billion net 

inflow.  This is a great shift from the time when preferred stock investment was deemed 

inferior to bond and common stock investment (Bildersee, 1973).  Despite little interest 

in preferred stock in the literature, preferred stocks have been playing a material role in 

financial markets.  Preferred stocks were actively issued (more than $868 billion) during 

the 1999 to 2005 time period, more than commons stocks issued through initial public 

offerings ($374 billion) and seasoned equity offerings ($590 billion) over the same period 

(Kallberg, Liu and Villupuram, 2008).  Moreover, preferred stock issuance has 

undoubtedly increased since 2005 thanks to financial companies---before the crisis of 

2008 to meet the capital requirement, and after the crisis, because of the government’s 

Troubled Asset Relief Program (TARP) (Kwan, 2009; Kim and Stock, 2010).  Newly 

ignited interest in preferred stock investment can be attributed to a widespread perception 

among investors that preferred stock offers higher returns considering the risk taken.  

Seemingly higher (absolute) yield than conventional stock or bond investment in the time 

of the Federal Reserve's low-interest-rate policy helped, too.  An eager investment 

atmosphere is easily sensed from the following newspaper articles: 

'Preferred securities can provide investors with an appealing combination 

of high risk-type returns from low-risk companies'
25

;  

                                                 
25 

Bob Tita.  (2011, Mar 8).  A preferred play to bet on risk.  The Wall Street Journal Online. 
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'...preferred shares seem to offer higher income at lower risk than either 

conventional stocks or the bonds...' 
26

 

However, preferred stock investment is not low-risk.  There have been several 

highly publicized preferred defaults such as Lehman Brothers, Washington Mutual, 

Fannie Mae and Freddie Mac.   Risk of preferred stock investment was well publicized 

during the 2008 financial crisis when the U.S. government placed Fannie Mae and 

Freddie Mac into conservatorship.  Not only were common shareholders wiped out, 

dividends of the existing preferred stocks (which were deemed safer) of Fannie Mae and 

Freddie Mac were suspended by the Federal Housing Finance Agency.  Consequently, 

the value of the preferred stocks plummeted to near zero.
27

  In fact, based on the 30-day 

post-default market prices, the recoveries from the preferreds of the companies under 

conservatorship were  the lowest with an average of 0.19% (median 0.25%) (Moody's, 

2009).  In contrast, the companies' bond prices increased after the conservatorship 

announcement because the U.S. government, through various financing agreements, now 

explicitly guaranteed the companies' debt obligations.  Indeed, preferred stock is 

theoretically riskier than bonds of the same issuer.  One distinctive risk involved with 

preferred stock is that issuers can choose to shut down the dividends, comparable to the 

interest payments on bond, without incurring a default.  Therefore, the probability of 

dividend impairment---credit risk involved with preferred stock---is greater than the 

probability of bond payment default for the same firm.  Moreover, preferred stockholders' 

                                                 
26 

Jason Zweig.  (2011, Feb 5).  Preferred stock: Are those juicy yields worth the extra risk?  The Wall 

Street Journal Online. 
27 

Preferred stocks of Fannie and Freddie were traded at around 2 cents on the dollar after the government 

receivership (in December 2008).  Common stocks of Fannie and Freddie had a similar fate.  Both common 

stocks and preferred stocks of Fannie and Freddie were delisted from the New York Stock Exchange by the 

Federal Housing Finance Agency in July 2010.  Payments of all types of bonds (senior unsubordinated, 

mortgage-backed securities, and subordinated) were guaranteed by the Treasury despite concerns regarding 

the government extending support to the particular security class.    
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claims come after that of bondholders by the seniority of capital structure in the case of a 

bankruptcy, which implies a lower recovery rate.  As a result, preferred stock must 

provide higher dividends than interest payments of corporate bond to compensate 

investors for the additional risk they bear.    

This study extends the literature on preferred stock pricing by examining the 

performance of preferred stock using fund and individual security data and applying 

modified factor models and bond pricing method.  In this paper, we aim to revisit the line 

of studies related to preferred shares, which has been practically ignored, and attempt to 

answer the research questions using the extensive data and comprehensive set of models.   

Following Cornell and Green (1991), I first examine whether preferred stock 

investment as a group has yielded a higher return than low-grade bond investment with 

and without adjusting for risk.  Exchange-traded fund data are applied with relevant tax 

implications and risks are adjusted using term structure and market risk factors.  

Considering the risk-return relationship, both low-grade bond return and preferred stock 

return should fall somewhere between those of high-grade bonds and common stock.  It 

is of interest to see which asset class generally provides a higher return, especially when 

preferred stock has debt characteristics and low-grade bonds have equity components.  

The results show that low-grade bonds provide better quality returns overall.  Their mean 

return is higher, return volatility is lower, and systematic risk is smaller.   The mean and 

beta differences between preferred stocks and low-grade bonds are not statistically 

confirmed; however, the twice greater volatility of preferred cannot be denied.  When 

market risk factors and interest rate risk factors are considered together using a modified 

Cornell and Green (1991) model, both investments’ alphas are (insignificant but 
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consistently) negative.  Market risk factors are better at explaining return variability for 

both preferred stock and low-grade bonds; however, as expected, interest rate risk factors 

are greater in magnitude for preferred stock returns, confirming preferred’s  debt-like 

characteristics and market risk factors are more meaningful for low-grade bond returns 

confirming its equity-like characteristics.  The results indicate that smaller firms earn less 

return meaning smaller firms actually default more.  Ex-ante risk premium (estimated 

return) is not very different from ex-post risk premium (realized return) when using daily 

data; the results are mixed when using monthly data ---low-grade bonds should have 

earned more while preferred could have lost more.  Based on the results, there is little 

sign of systematic mispricing for either preferred or low-grade bond investments.  

Despite shared characteristics among preferred and low-grade bond issuers, one big 

difference lies in the fact that low-grade bonds are mostly issued by financially distressed 

firms (unless those bonds are fallen angels) while preferred stock issuers are not 

necessarily financially strained but include blue chip banks and financial services.  The 

results are in line with the expectation that  preferred stock as a group should provide 

lower returns considering its overall better credit ratings, even after considering its junior 

position in liquidation claims, and less certainty in payment stream to bonds.  However, 

higher return volatility (influenced by the extreme market condition, especially in the 

financial industry) is unexpected.   The results provide evidence that investors’ hype of 

investing in preferred stock cannot be empirically supported. 

In addition, I attempt to answer whether preferred stock investment has yielded 

different after-tax returns compared to bond investments with the same credit risk using 

individual level data.  Under the grand assumption that securities in the same credit rating 
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category should provide the same rate of return, it is reasonable to expect preferred stock 

to yield the same after- tax return, with bonds holding the credit rating constant.  

Preferred stocks’ subordinated position in capital structure and non-mandatory payments 

is taken into consideration in the expected loss given default and probability of default, 

respectively, when credit ratings are being assigned.  In addition, there is little evidence 

to suggest that the preferred stock market is significantly less liquid than the high-yield 

bond market.  Still, the question is interesting because there were separate ratings systems 

for preferred stock and bonds which used the same letter grades with different 

implications until the systems were integrated by major credit rating agencies in the early 

2000s.  Crabbe (1996) showed a minimum of 26 basis-point credit spread between A-

rated preferred stocks and bonds was required, and 517 basis points for B-rated because 

risks involved with A-rated preferred stock were not comparable to those with A-rated 

bonds.  The notion of preferred stock providing higher return for risk taken is likely to 

come from a misunderstanding of the rating scale and its change, which can influence the 

returns.  If investors believe in the pseudo-attractiveness of preferred stock investing, the 

preferred returns would be lower than the same-rated bond returns after the ratings 

integration (2001).  Data from 1995 are divided by the before 2001 ratings integration 

and after, and preferred stock returns are expected to provide higher return before 2001 

and lower after, compared to the same-rated bond returns.  After-tax yields are compared 

since there are tax advantages to preferred stock investors, which can make them demand 

lower before-tax yields.  Thus, the earlier studies suggested that tax consequences can 

explain the seemingly incomprehensible phenomenon of investors favoring lower 

yielding preferred stock investment over higher yielding bonds (Brigham and Ehrhardt, 



74 

 

2011).  The results support investors’ belief: indeed, from 1995 to 2012, preferred after-

tax returns were greater than those of bonds in the same credit rating category by an 

average of 1.3%.  Note that differences between preferred and bond yields in BBB and 

BB are insignificant (or less significant) and smaller.  This weakens the systematic 

mispricing argument---considering approximately 50% of preferred stocks have a rating 

of BBB or BB.  It appears that the pricing works better where preferred stocks are more 

present and most actively traded.  Preferred outperforms bonds the most in the lowest 

credit ratings.  These results become more prominent when using the after ratings 

integration data (2001-2012).  Unexpected results can be attributed to a drastic price drop 

during the financial crisis; to a random possibility that most preferreds are in the ‘-

’category of the rating while most of the bonds are in the ‘+’ category of the same rating; 

to a possibly incorrect assigning of preferred’s credit rating benchmarking the same 

issuer’s bond rating when the information is missing.  Another surprising result is that 

preferred stock did not consistently provide higher after-tax yields before the ratings 

integration during 1995-2001.  This can be explained by a limited supply of preferred 

(when preferred is not actively issued) or a greater actual default rate for non-investment 

grade. 

The preferred stock rating scale was integrated with that of debt by S&P and 

Moody's in 1999 and 2001, respectively, and preferred stocks are now assigned with 

ratings two notches down from the issuer’s corporate credit ratings (S&P) or senior 

unsecured bond ratings (Moody’s) for investment grade and three notches down for non-

investment grade.  The authority-granted rule of thumb is empirically tested in this study 

with preferred and debt securities returns of the same rating to study whether two (or 
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three) notches are sufficient to capture the additional risks that preferred stocks bear by 

comparing estimated and actual spread.  The results confirm that the additional risk of 

preferred is not reflected properly by the notching direction in the lower ratings---

preferred should offer a higher yield to compensate for the risks taken, signaling 

misplacement of ratings in the non-investment grade.  Finally, returns of trust and non-

trust preferreds are compared following Kim and Stock’s (2010) argument that studying 

the two types separately is important in studying preferreds known to have many 

different features.  Non-trust preferreds are expected to yield a higher return considering 

trust preferreds’ more debt-like characteristics (more equity component for non-trust 

preferreds) for no Troubled Asset Relief Program (TARP) preferred issued companies 

and the results confirm a greater alpha for non-trust returns and more significant market 

risk factors. 

This paper is organized as follows.  The literature review on the empirical studies 

of preferred stock literatures and bond pricing literature is presented first; then an 

overview of preferred stock (features, trust preferred, tax implications, supply and 

demand, recent usage, and credit risk) is given; data and summary statistics of fund and 

individual stock data are then provided; the methodology to test the performance of 

preferred is described; results and discussion follow; and finally the conclusions are 

presented.  
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2. Literature Review 

Investment in preferred stock had not been widely studied.  Fischer and Wilt 

(1968) observed that there was little to no difference in before-tax return between quality 

preferred stocks and bonds despite the advantageous tax treatment to preferred stock 

investors.  They assumed the same risk level of quality preferreds and bonds, citing 

preferreds’ favorable price performance and limited supply as reasons.  Bildersee (1973) 

used the Capital Asset Pricing Model (CAPM) to study preferred stock performance 

around the same time Black, Jensen, and Scholes (1972) and Blume and Friend (1973) 

tested the model with portfolios of common stocks sorted by beta: Bildersee used the 

same portfolio approach with preferred stocks and found that preferred stock 

performance was not strongly related to the performance of either the bond index or the 

stock index.  He also found that low market beta (high quality) preferred portfolios 

performed more like bonds, while high market beta (low quality) preferred portfolios 

performed closer to common stocks.  Ingersoll (1977) solved a closed-form formula for 

pricing convertible securities which was applicable to valuation of callable convertible 

preferred stocks where call profile and conversion provisions were set.  Emanuel (1983) 

developed a preferred stock valuation model based on the Black-Scholes option pricing 

model and found that preferred stock values differed from those of bonds even though 

preferred stock was sometimes considered as a corporate consol bond.  Marr and 

Thompson (1985) analyzed convertible preferred stock yields and concluded that the 

default rating and the Treasury rate explained an important part of cross-sectional 

differences in yields.  The next breakthrough in empirical asset pricing literature came 

from Fama and French.  Fama and French (1992, 1993) showed that size and book-to-
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market equity variables could explain a good portion of the average common stock 

returns and expanded the model to test average bond returns, both U.S. government and 

corporate bonds.  Preferred stock returns were not included in Fama and French’s studies, 

an indication of the inactive research effort on preferred stock performance.  A few 

studies have examined  empirically preferred stock to answer questions on capital 

structure (Masulis, 1980; Titman, 1984) and information asymmetry (Heinkel and 

Zechner, 1991).  

More recent attempts to study preferred stock have not drawn much attention.  

Crabbe (1996) argued that preferred stocks should offer higher tax-adjusted yields than 

bonds with similar ratings (under the separate ratings system) because preferred stock had 

greater entailed credit risk, lower seniority in capital structure, liquidity issues and 

different cash flow frequencies.  Using a risk-neutral pricing model adjusting Fons’ 

model of corporate spreads, he calculated that preferred stock should trade by at least 26 

basis points higher than corporate bonds for A-rated and; 517 basis points higher for B-

rated.  Bajaj, Mazumdar, and Sarin (2002) found that preferred stock yields are lower 

than those of corporate bonds with comparable risk, which can be explained by the tax 

benefits that preferred stock investment enjoys.
28

  Their results support Crabbe’s prior 

study.  The negative yield spreads of given ratings for preferred and bond were too small 

considering that investor tax benefit on preferred stock investment was not taken into 

account.  They also found that convertible preferred stocks offered significantly lower 

yields than straight preferred stocks, thanks to the convertibility option to equity that 

provided investors with an opportunity to benefit from upward movement in stock prices.  

                                                 
28

 The spread of straight preferred stock with bond yield was negative 17 basis points for AAA-rated (on 

average, from the year 1983 through 1999) and negative 12 basis points for BBB-rated (on average, from 

the year 1986 through 1999). 
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Ramandlal, Mann, and Moore (1998) empirically tested various convertible preferred 

stock valuation models including their own which is modified from Brenna and 

Schwartz’s convertible bond pricing model (1977, 1980).  They found the most complete 

model, which is their own modified version, fit the data best and claimed that added 

computational complexity was rewarded.  Howe and Lee (2006) turned their interest to 

long-run common stock investment performance of preferred stock issuers from 

traditional valuation studies.  They found that the common stock of preferred issuers 

underperformed briefly, which was observed only in the stocks of nonfinancial issuers.  

Kallberg, Liu and Villupuram (2008) confirmed that common stock abnormal returns of 

preferred issuers were closer to zero.  The latest trend in researching preferred stock has 

considered the effects of Troubled Asset Relief Program (TARP) preferred stocks.  

Veronesi and Zingales (2009) estimated that the effects of TARP preferred stock issuance 

were greater on existing preferred stocks (increased market value of $6.7billion) than on 

common stocks (decreased market value of $2.6 billion).  Kim and Stock (2010) found 

that abnormal returns of existing trust preferreds were greater than those of existing non-

trust preferreds upon TARP preferred stock issuance.  This can be explained by the 

seniority of trust preferreds to TARP preferreds: TARP preferreds provided additional 

asset cushion to trust preferreds.  The authors claimed that TARP issuance, with its 

overpayment, transferred wealth from taxpayers to investors, especially to trust preferred 

investors.     

Though there is little research on pricing method and investment performance of 

preferred stock, those of bond have been widely studied.  Cornell and Green (1991) found 

that long-term low-grade bond fund returns were not significantly different from returns 
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of high-grade bond indices contrary to the then-popular argument that junk bonds' risk-

adjusted returns were greater (Altman and Nammacher, 1985; Altman, 1989; Blume, 

Keim, and Patel, 1991).  Fons (1987) found evidence of systematic mispricing of low-

grade corporate bonds.  The implied expected default rates estimated from low-grade 

corporate debt yields have followed the same pattern with and have been consistently 

higher than the actual default rates.  Fons (1994) later confirmed higher actual default 

premium on low-grade bonds compared to estimates from the risk-neutral models.  As in 

the previous study, the models account only for credit risk and use historical default rates.  

Shulman, Bayless, and Price (1993) found that both marketability risk and default risk 

played an important role in determining the yields of low-grade bonds.  Giesecke, 

Longstaff, Schaefer, and Strebulaev (2010) showed that structural models worked better 

at predicting corporate default rates, and therefore better at valuing corporate bonds.  

However, even with the structural models, they found that actual credit spreads over the 

1986-2008 period were twice as large as expected default losses.  Moreover, they found 

little evidence that credit spreads are influenced by default rates, neither current nor 

lagged.  They found that an 80- basis-point credit risk premium supported studies arguing 

that credit spreads were driven not only by default risk but also by other factors such as 

illiquidity (Collin-Dufresne, Goldstein, and Martin, 2001; Elton, Gruber, Agawal, and 

Mann, 2001; Longstaff, Mithal, and Neis, 2005).  On another note, Kihn (1994) 

suggested that call options alone had little effect on low-grade bonds’ higher returns and 

lower return volatilities compared to high-grade debts.  In fact, low-grade bonds were not 

more likely to be called than high-grade debts as previously suggested, especially when 
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interest rates are lowered due to recession; prices of low-grade bonds were likely to drop 

too much to make the exercise profitable. 

 

3. Preferred Stock Overview 

Preferred stock is a hybrid of equity and debt.  Preferred stock belongs to 

stockholders equity on the balance sheet and has neither principal repayment requirement 

nor maturity; it also has a fixed dividend payment stream similar to debt interest 

payment.  Preferred stock has characteristics of both equity and debt, but its debt-like 

characteristics are more prominent.  Historically, preferred stock has been thought to 

approximate unsecured debt since greater protection was introduced after the market 

slump in the 1930s (Fergusson, 1952).  The Financial Accounting Standards Board 

(FASB) reviewed a possible reclassification of preferred stock as debt (Financial 

Accounting SeriesNo.1550-100, FASB) and postponed further discussions after the June 

2011 discussions resulted in objections  that preferred stock lacked the obligation aspect 

of debt.  Chen and Sauer (1997) empirically demonstrated that returns of higher grade 

preferred had a mean reverting behavior (a lack of mean reversion) similar to that of bond 

returns, while returns of lower grade preferred exhibited mean-reverting behavior similar 

to that of common stock returns.  They pointed out that the results were consistent with 

the argument that higher grade preferred was closer to debt whereas lower grade 

preferred was more equity-like in characteristics due to different levels of uncertainty 

involved with dividend streams.  Fuller and Thompson (1993) and Wang (2006) found 

support for preferred stock being debt substitute rather than an equity substitute. 
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3.1. Features of Traditional Preferred Stock 

Preferred stocks are usually cumulative as to dividends.  When negotiated fixed 

dividends (fixed as a percentage of the par value or a set amount) are passed, they 

accumulate in arrears.  This requirement was developed in the late 1960s to ensure back 

payments of missed dividends as the price of giving up any claim on retained earnings.  

Until the dividends in arrears for preferred shareholders are cleared, common 

shareholders cannot receive any dividends.  Cumulative requirements have developed to 

protect preferred shareholders to ensure issuers’ best efforts to satisfy dividend 

obligations (Moody’s, 2009; Fischer and Wilt, 1968). 

Most preferred stocks are non-participating.  They have no voting right unless the 

issuers fail to pay dividends for multiple periods or the vote is for decisions affecting 

their seniority preference, such as mergers or further issuance of (senior) preferreds.  

Their contingent voting rights provide powerful incentive for management to pay 

preferred dividends even in the absence of a legal obligation because management can be 

ousted (if it omits the dividends) by preferred shareholders, who now gain voting power 

with the help of common shareholders whose dividends are also suspended (Moody’s 

Preferred Stock Ratings and Credit Risk, 1998).  Some preferred stocks, especially those 

issued to fund mergers, are convertible into common stocks.  Almost all the preferred 

stocks are callable upon  issuer request, typically at a premium price.  Preferred stocks 

also carry a preference over common stocks in the event of liquidation.  
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3.2. Trust Preferred Security 

Since first introduced in 1993, the trust preferred security has reinvigorated an 

inactive niche preferred stock market to an active alternative financing source.  The trust 

preferred security is a kind of preferred stock, a hybrid of subordinated debt and equity 

(preferred stock).  Its biggest difference from common preferred stock lies in its structure.  

An issuing company sets up a separate special-purpose trust, the trust issues preferred 

stock to investors, and the issuing company receives all the proceeds from the trust’s 

issuance in exchange for the company’s junior subordinated debt to the trust.  The issuing 

company can benefit from the tax shield on debt interest payments without taking more 

default risk (lower cost of financing).  Part of the tax advantages are transferred to 

investors: they receive higher dividends.  Not only is trust preferred security reported as 

shareholders equity on the balance sheet but it is also treated as tier1 high-quality capital 

for bank holding companies.  Since other types of preferred stock usually fall into 

supplementary capital under the Basel Accord capital adequacy requirements, bank 

holding companies greatly contributed to the preferred market expansion by issuing 

significant numbers of  trust preferred securities (Moody’s Report, 2009).  The Dodd-

Frank Wall Street Reform and Consumer Protection Act passed in 2010, the bill enacted 

in response to the financial crisis of 2008, ‘excluded trust-preferred securities from the 

regulatory capital of bank holding companies’ except for small bank companies 

(Skadden, Arps, Slate, Meagher, and Flom LLP, 2010).  This, with the uncertainty about 

future tax code changes and expected increases in dividend tax, will shrink the preferred 

investment market. 
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3.3. Tax Implications 

Dividend payments of preferred stock are not tax deductible and are paid out from 

after-tax income (except the trust preferred security).  For investors, incomes from 

preferred dividends are taxed at the dividend tax rate of 15% for traditional preferred 

stock
29

 or at the investor’s ordinary income rate (up to 35% based on the Tax Reform Act 

of 1986) for the trust preferred security.  For preferred stock exchange-traded fund 

investors, the 15% favorable dividend tax rate can only be applicable when the fund 

holds the share more than half the time period on either side of the dividend date.  

According to the iSHARES
®
 S&P U.S. Preferred Stock Index Fund annual report, about 

40% of its dividends qualified for the lower tax rate in 2009 and 2010.  Corporation 

investors enjoy the most favorable tax treatment on preferred dividend income.  

Corporations (including institutions) are allowed to exclude 70% of preferred stock’s 

dividends from taxation when the corporation does not own more than 20% of the stock 

that pays the dividends; 80% when the corporation owns between 20% and 80%; and the  

entire dividend when the corporation owns more than 80% (Brigham and Ehrhardt, 

2011).  Most corporations enjoy 70% tax exemption on dividends received for non-

affiliated preferred stock investment, this was reduced from 85% to 80% after the Tax 

Reform Act of 1986 and further reduced to the current level of 70% in the 1987 reform 

(Lee and Figlewicz, 1999). 

 

 

 

                                                 
29

 President Bush signed the Jobs and Growth Tax Relief Reconciliation Act of 2003, which required 

applying the long-term capital gains tax rate (15%) to dividend income including dividends from traditional 

preferred stock until 2008.  The tax treatment was extended two times and was valid through 2012.   
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3.4. Supply and Demand  

Companies that want to finance without diluting current shareholder interests but 

do not want to increase their debt burden (default risk) choose to issue preferred stock.  

Companies are motivated to issue preferred stock to benefit from secondary financial 

leverage with limited preferred dividends paid and to increase their borrowing capacity 

for future debt issuance.  For non-utility industrial companies facing financial distress, 

preferred stock’s no mandatory dividends offer payment flexibility and, therefore, are 

very attractive (Donaldson, 1962; Fischer and Wilt, 1968; Moyer, Marr, and Chatfield, 

1987).  On a similar note, firms expecting negative taxable income issue preferred stock 

because interest tax deduction for debt becomes useless at this point with a 0% effective 

tax rate and a cost of capital that is lower for preferred stock.  It is as if the issuing firm 

sells its tax credit to another firm in a position to use it (Grinbatt and Titman, 1998).  For 

these firms, preferred stock is a temporary debt alternative until they become taxpayers 

that benefit from interest tax deduction.  Redeemable preferred stocks are often 

exchanged for debt when profitability of firms has improved (S&P, 2008).  Cost incurred 

from information asymmetry (Myers and Majluf, 1984) for preferred stock issuance is 

less than that of common stock issuance.  Despite the advantages of financing with 

preferred stock, traditional preferred stock has not been popular among companies except 

public utilities because preferred dividends were not a tax-deductible expense.  Public 

utilities companies operating in the regulated industry were the only active issuers of 

preferred stock before the 1990s.  They used higher fixed preferred dividends to compete 

with common equity financing of unregulated industry companies because there were 

few to no changes in their revenue streams.  The canon of target capital structure in the 
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industry required them to issue preferred stocks to limit financial risk.  After the 

introduction of the trust preferred security in the early 1990s, financial institutions 

(including bank holding companies) have been the main suppliers of preferred stock.   

Trust preferred security dividends are tax-deductible; moreover, the trust preferred 

security helps achieve regulatory requirements of capital adequacy under Bank for 

International Settlements by acting as tier 1 (core) capital (Callahan, Shaw and Terando, 

2001). 

Investors that buy preferred stock are usually institutional investors because 

corporations can benefit from preferred dividends tax advantage; usually, 70% of 

dividends received from qualifying issuers are not included in investors’ taxable income.  

Corporations favor investing in high-grade preferreds since they satisfy safety 

requirements of investment guidelines, especially corporations with high effective tax 

rates.  However, corporations are not allowed to borrow to invest in other firms' common 

stocks or preferreds to prevent them from participating in tax arbitrage. (Brigham and 

Ehrhardt, 2011)  Graduated personal income tax rates and different marginal corporate 

tax rates ensure that there is a place for preferred stock in capital structure equilibrium 

(Fooladi and Robert, 1986; Ravid et al, 2004). 
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3.5. Recent Use of Preferred Stock  

During the financial crisis of 2008, preferred stocks were used to rescue 

companies (especially financial institutions) facing sudden liquidity crunches.  The U.S. 

government, through the TARP as well as legendary investor Warren Buffet, bought new 

preferred stocks issued by distressed companies to infuse capital and boost confidence in 

the companies’ survival.  In return, they earned a handsome profit.  The new preferred 

stocks have similar features: 10% coupon, 10% call premium, conversion right (into a 

pre-fixed number of common stock shares during the next five years) or warrants for 

Buffet's investment.  Those deals were worked out exclusively between the two parties 

without involving any underwriter, thereby incurring no flotation costs.  (Brigham and 

Ehrhardt, 2011)  Issuing preferred stock privately seemed to be the only viable option to 

raise funds during the crisis when equity prices plummeted, debt risk skyrocketed, and 

most damningly markets panicked and funds dried up.  Private placement of preferred 

stock is not covered by this study.  
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3.6. Credit risk  

Corporate credit ratings are published by credit rating agencies and reflect 

opinions on the corporation’s general credit worthiness (its general capacity and 

willingness to meet financial obligations on time).  Issues are rated up or down from the 

corporate credit rating, for instance, senior secured obligations are notched up while 

junior obligations are notched down due to differences in recovery prospects (Standard & 

Poor’s, 2008).
30

 

Credit ratings for corporate debt reflect probability of default and expected loss 

given default; preferred stock credit ratings assess the probability of dividends 

impairment or the dividend stream being disrupted.  Probability of dividend impairment 

is greater than probability of default since the prior includes the risk of the issuer not 

resuming dividends at management’s convenience (e.g., when the firm fails to meet its 

target earning).  This is added to the risk of bankruptcy when preferred stockholders are 

expected to receive almost nothing due to the negative net worth of the bankrupting firm. 

Standard and Poor’s and Moody’s integrated the preferred stock rating scale with 

that of debt rating in February 1999 and July 2001, respectively.  Integrating and 

recalibrating two rating scales is the agencies' response to increased investor demand for 

cross-sector rating comparability in the fixed-income markets globally.   Preferred stocks 

are rated two notches (for investment grade; at least three notches for non-investment 

grade) below the corporate credit rating in S&P’s rating scale; they are rated two notches 

(for investment grade, at least 3 notches for speculative grade) below the senior 

unsecured bond ratings of the same company in Moody’s rating scale.  Non-investment-

                                                 
30 

Moody’s notches from senior unsecured bonds ratings (“Updated Summary Guidance for Notching 

Bonds, Preferred Stocks and Hybrid Securities of Corporate Issues,” Moody’s Rating Methodology, 

February 2007). 



88 

 

grade companies’ preferred stocks are notched further down because as the default rate 

increases the rating focuses more on the relatively severe expected loss given default of 

preferred stocks and ranges of the historical default rates vary less in lower ratings 

(Moody’s, 2000).  Both rating agencies assign long-term issue ratings to preferred stocks.  

In Standard & Poor’s rating scale, ‘C’ is for a preferred stock with arrears and ‘D’ is 

assigned when a payment has passed
31

 (S&P, 2008).  They also agree that preferred stock 

should be rated below subordinated debt considering the inferior priority of claims in 

bankruptcy.  Moody’s stated in its summary guidance for notching preferred stocks that 

‘preferred is rated one notch below the lowest rating assigned to any type of subordinated 

debt’ (Moody’s, 2001).   

When notching preferred stock ratings, cumulative and non-cumulative preferred 

stocks are treated the same based on the Moody’s report that the two types of preferred 

stocks showed no discernible differences in recovery rates (Moody’s, 2000; Moody’s, 

2006).  Convertible preferred stocks are also notched following the same formula: 

convertible preferred stock ratings address the probability of dividend impairment and 

default, not the equity risk, related to the value of the common stock into which 

convertibles are ultimately converted (S&P, 2008). 

 

 

 

 

 

 

                                                 
31 

Issuer credit rating will not change in response to a missed preferred dividend payment. (S&P, 2008) 
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4. Data and Summary Statistics  

 Cornell and Green (1991) used mutual fund data to compare the investment 

performance of high-grade and low-grade bonds.  Instead of mutual fund data, an 

offshoot of mutual fund---i.e., exchange-traded funds (ETFs)---data are used to compare 

returns of preferred stock and low-grade bonds.  Using ETF data lets us enjoy the 

advantages of using mutual fund data such as mitigation (if not elimination) of selection 

bias, use of actual returns from fund-held portfolios, and ease of collecting the data 

without doubting whether the price reflects the true value of the underlying assets.
32

  In 

fact, ETF data better serve the purpose of the study since precise compositions of the 

underlying portfolios are known.  The  'low-grade' mutual fund Cornell and Green used 

was not fully composed of corporate bonds below investment grade (rated Ba1/BB or 

lower by Moody's and Standard & Poor's, respectively) while the 'high-yield' ETF used 

here includes mostly below-investment -grade corporate bonds.  Moreover, many ETF 

product descriptions state that the fund only includes liquid underlying assets, which can 

alleviate the non-trading pricing issue from illiquidity.   The disadvantage of using ETF 

data compared to mutual fund data will be that most of ETFs have short time series since 

ETFs proliferated in the late 2000s. 

 A list of ETFs is obtained from the ETF database (http://etfdb.com); this service 

provides a comprehensive list of ETFs traded in the U.S. by category, type, and issuer.  

An overview of each ETF product is given, including expense ratio, inception date, index 

the product follows, product description, asset size, and price and volume.  Details are 

                                                 
32 

Because ETF shares can be traded any time during the trading day, it is possible for share prices to 

deviate from the net asset value of the underlying portfolios.  However, this discrepancy cannot be 

meaningful; otherwise, large investors, who can redeem their ETFs for shares consisting of the underlying 

portfolios, would take advantage of arbitrage opportunities and correct the market (Bodie, Kane, and 

Marcus, 2010). 
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confirmed with a fact sheet provided by issuers, and price information is matched with 

Bloomberg data.  Out of 241 bond ETFs now traded in the U.S., a high-yield bond ETF 

search yielded 23 relevant products and leveraged, inversed, and global (including 

emerging market) ETFs were dropped.  Among the remaining 16 ETFs, only three had 

sufficiently long time series for analysis (Table 2-1).  There are four preferred stock 

ETFs, not counting two global preferred stock ETFs.  Three ETFs have adequate 

numbers of time series observations (Table 2-2).  For reference, data of a representative 

bond ETF, total bond market ETFs, liquid corporate bond ETF, short-term corporate 

bond ETF, and sector (financials, industrials, and utilities) equities ETFs are compiled 

(Table 2-3).  

 An equally weighted portfolio is constructed to calculate average daily returns of 

the ETFs since performance of preferred stock ETFs as a group, not comparison of the 

same type of ETFs, is what this paper attempts.  Despite the dramatic growth of ETFs in 

the late 2000s,
33

 the sample was not divided by periods because most ETFs in the sample 

were incepted in the time of proliferation.  To make the best out of the short time series 

available, data from April 11, 2007, through  June 29, 2012, were used.    

 Summary statistics for the sample ETFs are presented in Table 2-4.   All the ETF 

returns are calculated net of management fees applying the expense ratio (ranging from 

0.1% ~ 0.6%) stated in each fund's Securities and Exchange Commission (SEC) filing.  

Transaction costs are not considered even though bid-ask spread and brokerage fees of 

trading ETFs can be material.  Trends in various ETF returns (cumulative) are drawn and 

compared in Figure 2-1 and correlations among different fund returns (including 

reference fund returns) are examined in Table 2-5. 

                                                 
33 

ETFs were first introduced in the market in 1993. 
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Table 2-1. List of High Yield Bond ETFs 
 

 
Name  Symbol Issuer  

Inception  

Date 
Description 

Index 

Following 

HYG 

iShares iBoxx $ 

High Yield 

Corporate Bond 

Fund 

iShares 4/4/2007 

The index is designed to provide a broad representation 

of the U.S. dollar-denominated high yield liquid 

corporate bond market. 

iBoxx $ Liquid 

High Yield 

Index 

JNK 

SPDR Barclays 

Capital High Yield 

Bond ETF 

State Street 
11/28/200

7 

The Barclays Capital High Yield Very Liquid Index 

includes publicly issued U.S. dollar denominated, non-

investment grade, fixed-rate, taxable corporate bonds 

that have a remaining maturity of at least one year, 

regardless of optionality, are rated high-yield 

(Ba1/BB+/BB+ or below) using the middle rating of 

Moody's, S&P, and Fitch, respectively (before July 1, 

2005, the lower of Moody's and S&P was used), and 

have $600 million or more of outstanding face value. 

Barclays Capital 

High Yield Very 

Liquid Index 

PHB 

PowerShares High 

Yield Corporate 

Bond Portfolio 

Invesco 
11/15/200

7 

The Index measures potential returns of a theoretical 

portfolio of high yield, U.S. dollar denominated 

corporate bonds registered for sale in the United States 

whose issuers are public companies listed on a major 

U.S. stock exchange. 

RAFI High 

Yield Bond 

Index 

Data:  ETF Database (http://etfdb.com) 
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Table 2-2. List of Preferred Stock ETFs  
 

 
Name  Symbol Issuer  

Inception  

Date 
Description 

Index 

Following 

PFF 

iShares S&P US 

Preferred Stock 

Index Fund 

iShares 3/26/2007 
The index measures the performance of a selected 

group of preferred stocks 

S&P U.S. 

Preferred Stock 

Index 

PGX 
PowerShares 

Preferred Portfolio 

Invesco 

PowerShare

s 

1/31/2008 

The Index is designed to replicate the total return of a 

diversified group of investment-grade preferred 

securities. 

BofA Merrill 

Lynch Core 

Fixed Rate 

Preferred 

Securities Index 

PGF 

PowerShares 

Financial Preferred 

Portfolio 

Invesco 

PowerShare

s 

12/1/2006 

The Index tracks the performance of U.S. listed 

preferred stocks of preferred stocks issued in the US 

market by financial institutions and currently includes 

approximately 30 securities selected by Wachovia 

pursuant to a proprietary selection methodology 

Wachovia 

Hybrid & 

Preferred 

Securities 

Financial Index 

Data:  ETF Database (http://etfdb.com) 
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Table 2-3.  List of Reference ETFs 

  

Name  Symbol Issuer  
Inception  

Date 
Description 

Index 

Following 

a. Total Bond Fund ETF  

BND 
Vanguard Total 

Bond Market ETF 
Vanguard 4/3/2007 

The index measures the performance of the U.S. 

investment grade bond market. 

Barclays Capital 

U.S. Aggregate 

Bond Index 

AGG 

iShares Barclays 

US Aggregate 

Bond Fund 

iShares 9/22/2003 
The index measures the performance of the U.S. 

investment grade bond market. 

Barclays Capital 

U.S. Aggregate 

Bond Index 

LAG 

SPDR Lehman 

Aggregate Bond 

ETF 

State Street 5/23/2007 
The index measures the performance of the U.S. 

investment grade bond market. 

Barclays Capital 

U.S. Aggregate 

Bond Index 

b. Short-Term Corporate Bond ETF  

VCS

H 

Vanguard Short-

Term Corporate 

Bond ETF 

Vanguard 11/23/2009 

This Index includes U.S. dollar-denominated, 

investment-grade, fixed-rate, taxable securities issued 

by industrial, utility, and financial companies, with 

maturities between 1 and 5 years. 

Barclays Capital 

U.S. 1-5 Year 

Corporate Index 

SCPB 

SPDR Barclays 

Capital Short Term 

Corporate Bond 

State Street 12/16/2009 

The Barclays Capital U.S. 1-3 Year Corporate Bond 

Index is designed to measure the performance of the 

short term U.S. corporate bond market. The Index 

includes publicly issued U.S. dollar denominated 

corporate issues that have a remaining maturity of 

greater than or equal to 1 year and less than 3 years, are 

rated investment grade (must be Baa3/BBB- or higher 

using the middle rating of Moody's Investor Service, 

Barclays Capital 

U.S. 1-3 Year 

Corporate Bond 

Index 
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Inc., Standard & Poor's, and Fitch Rating), and have 

$250 million or more of outstanding face value. 

c. Liquid Corporate Bond ETF  

LQD 

iShares iBoxx $ 

Investment Grade 

Corporate Bond 

Fund 

iShares 7/22/2002 
The index measures the performance of 600 highly 

liquid investment grade corporate bonds. 

iBoxx $ Liquid 

Investment 

Grade Index 

d. Treasury ETF  

SHY 

iShares Barclays 1-

3 Year Treasury 

Bond Fund 

iShares 7/22/2002 
The index measures the performance of U.S. Treasury 

securities that have a remaining maturity of at least one 

year and less than three years. 

Barclays Capital 

U.S. 1-3 Year 

Treasury Bond 

Index 

e. Financials Equities ETF  

XLF 
Financial Select 

Sector SPDR Fund 
State Street 12/16/1998 

The index includes companies from the following 

industries: diversified financial services; insurance; 

commercial banks; capital markets; real estate 

investment trusts; thrift & mortgage finance; consumer 

finance; and real estate management & development. 

Financial Select 

Sector Index 

VFH 

Vanguard 

Financials Index 

Fund 

Vanguard 1/26/2004 

The index consists of stocks of large, medium, and 

small U.S. companies in the financial sector, as 

classified under the Global Industry Classification 

Standard (GICS). This GICS sector is made up of 

companies involved in activities such as banking, 

mortgage finance, consumer finance, specialized 

finance, investment banking and brokerage, asset 

management and custody, corporate lending, insurance, 

financial investment, and real estate (including REITs). 

MSCI US 

Investable 

Market 

Financials 25/50 

Index 
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IYF 

iShares Dow Jones 

US Financial 

Sector Index Fund 

iShares 5/22/2000 
The index measures the performance of the financial 

sector of the U.S. equity market. 

Dow Jones U.S. 

Financials Index 

 

f. Industrials Equities ETF  

XLI 
Industrial Select 

Sector SPDR Fund 
State Street 12/16/1998 

The Industrial Select Sector Index includes companies 

from the following industries: industrial conglomerates; 

aerospace & defense; machinery; air freight & logistics; 

road & rail; commercial services & supplies; electrical 

equipment; construction & engineering; building 

products; airlines; and trading companies & distributors. 

Industrial Select 

Sector Index 

VIS 

Vanguard 

Industrials Index 

Fund 

Vanguard 9/23/2004 

The index consists of stocks of large, medium, and 

small U.S. companies in the industrials sector. This 

sector is made up of companies whose businesses are 

dominated by one of the following activities: the 

manufacture and distribution of capital goods (including 

aerospace and defense, construction, engineering and 

building products, electrical equipment, and industrial 

machinery); the provision of commercial services and 

supplies (including printing, employment, 

environmental, and office services); or the provision of 

transportation services (including airlines, couriers, 

marine, road and rail, and transportation infrastructure). 

MSCI US 

Investable 

Market 

Industrials 25/50 

Index 

IYJ 

iShares Dow Jones 

US Industrial 

Sector Index Fund 

iShares 6/12/2000 
The index measures the performance of the industrial 

sector of the U.S. equity market. 

Dow Jones U.S. 

Industrials Index 
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g. Utilities Equities ETF  

XLU 
SPDR Utilities 

Select Sector Fund 
State Street 12/16/1998 

The Utilities Select Sector Index includes companies 

from the following industries: electric utilities; multi-

utilities; independent power producers & energy 

traders; and gas utilities. 

Utilities Select 

Sector Index 

VPU 
Vanguard Utilities 

ETF 
Vanguard 1/26/2004 

The index consists of large, medium-size, and small 

U.S. companies in the utilities sector. This sector is 

made up of those companies considered electric, gas, or 

water utilities, or companies that operate as independent 

producers and/or distributors of power. The sector 

includes both nuclear and nonnuclear facilities. 

MSCI US 

Investable 

Market Utilities 

25/50 Index 

IDU 

iShares Dow Jones 

US Utilities Sector 

Index Fund 

iShares 6/12/2000 
The index measures the performance of the utilities 

sector of the U.S. equity market. 

Dow Jones U.S. 

Utilities Index 

Data:  ETF Database (http://etfdb.com)
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Table 2-4. Summary Statistics of ETF Returns 

 

a. Daily  

* Data from 11/23/2009 

 

b. Monthly 

* Data from Nov 2009 

 

 

 

 

 

 

 

 

 
Mean Std Dev Beta 

1
st
 order 

autocorrelation 

Preferred stock ETF 0.01% 2.06% 0.7312 0.1443 

High yield bond ETF 0.02% 1.05% 0.3588 0.0064 

Total bond fund ETF  0.02% 0.4% -0.0253 -0.0439 

Short-term corporate bond ETF* 0.01% 0.11% -0.0023 -0.0960 

Liquid corporate bond ETF 0.03% 0.70% 0.0553 -0.1120 

Treasury ETF 0.01% 0.12% -0.0312 -0.1200 

Financials equities ETF -0.05% 2.76% 1.4882 -0.1175 

Industrials equities 0.01% 1.79% 1.0287 -0.0418 

Utilities equities ETF 0.01% 1.38% 0.6802 -0.1080 

 
Mean Std Dev Beta 

1
st
 order 

autocorrelation 

Preferred stock ETF 0.12% 8.05% 0.8466
***

 -0.0197 

High yield bond ETF 0.36% 4.74% 0.6808
***

 0.1424 

Total bond fund ETF  0.51% 1.13% 0.0154 0.0759 

Short-term corporate bond ETF* 0.29% 0.50% 0.0398
**

 -0.0504 

Liquid corporate bond ETF 0.61% 2.82% 0.1823
***

 0.0913 

Treasury ETF 0.23% 0.47% -0.0289
***

 0.2243 

Financials equities ETF -1.12% 8.84% 1.4446
***

 0.2361 

Industrials equities 0.08% 7.12% 1.2477
***

 0.1983 

Utilities equities ETF 0.15% 4.24% 0.5328
***

 0.2190 
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Table 2-5. ETF Return Correlations 

a. Daily  

  High-Yld Preferred Bond  Liquid  Treasury Financials   Industrials  Utilities 

          

High-Yld 1 0.6246 0.2966 0.4251 -0.2256 0.4786 0.5443 0.5183 

   (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) 

          

Preferred 0.6246 1 0.1646 0.3528 -0.2712 0.6484 0.5475 0.452 

  (<.0001)  (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) 

          

Bond  0.2966 0.1646 1 0.526 0.3983 -0.1398 -0.1343 -0.0047 

  (<.0001) (<.0001)  (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) 

          

Liquid  0.4251 0.3528 0.526 1 0.1239 0.0619 0.0829 0.1533 

  (<.0001) (<.0001) (<.0001)  (<.0001) (<.0001) (<.0001) (<.0001) 

          

Treasury -0.2256 -0.2712 0.3983 0.1239 1 -0.3858 -0.4119 -0.3602 

  (<.0001) (<.0001) (<.0001) (<.0001)  (<.0001) (<.0001) (<.0001) 

          

Financials   0.4786 0.6484 -0.1398 0.0619 -0.3858 1 0.8402 0.636 

  (<.0001) (<.0001) (<.0001) (<.0001) (<.0001)  (<.0001) (<.0001) 

          

Industrials  0.5443 0.5475 -0.1343 0.0829 -0.4119 0.8402 1 0.7524 

  (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) (<.0001)  (<.0001) 

          

Utilities 0.5183 0.452 -0.0047 0.1533 -0.3602 0.636 0.7524 1 

  (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) (<.0001)  
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b. Monthly 

  High-Yld Preferred Bond  Liquid  Treasury Financials   Industrials  Utilities 

          

High-Yld 1 0.6568 0.3445 0.6757 -0.2771 0.6938 0.7738 0.6351 

   (<.0001) (0.0057) (<.0001) (<.0001) (<.0001) (<.0001) (<.0001) 

          

Preferred 0.6568 1 0.2986 0.6247 -0.0096 0.5883 0.6020 0.4785 

  (<.0001)  (0.0174) (<.0001) (0.9424) (<.0001) (<.0001) (<.0001) 

          

Bond  0.3445 0.2986 1 0.7909 0.5144 0.1230 0.0880 0.1992 

  (0.0057) (0.0174)  (<.0001) (<.0001) (<.0001) (0.4927) (0.1175) 

          

Liquid  0.6757 0.6247 0.7909 1 0.1727 0.3173 0.3605 0.4393 

  (<.0001) (<.0001) (<.0001)  (0.1759) (0.0113) (0.0037) (0.0003) 

          

Treasury -0.2771 -0.0096 0.5144 0.1727 1 -0.2007 -0.2523 -0.3397 

  (<.0001) (0.9424) (<.0001) (0.1759)  (0.1148) (0.0461) (0.0064) 

          

Financials   0.6938 0.5883 0.1230 0.3173 -0.2007 1 0.8755 0.4558 

  (<.0001) (<.0001) (<.0001) (0.0113) (0.1148)  (<.0001) (0.0002) 

          

Industrials  0.7738 0.6020 0.0880 0.3605 -0.2523 0.8755 1 0.6221 

  (<.0001) (<.0001) (0.4927) (0.0037) (0.0461) (<.0001)  (<.0001) 

          

Utilities 0.6351 0.4785 0.1992 0.4393 -0.3397 0.4558 0.6221 1 

  (<.0001) (<.0001) (0.1175) (0.0003) (0.0064) (0.0002) (<.0001)  
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Figure 2-1. Trends in ETF Returns. 
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Fama-French factors are required to run the models (1) through (4).  Market premium 

('market return(Rm)  riskfree rate(Rf)', proxied by S&P 500 return minus one-month 

Treasury bill rate), SMB (‘return on small-stock portfolio return on big-stock portfolio’), 

and HML (‘return on high book-to-market portfolio return on low book-to-market 

portfolio') factors used are from Wharton Research Data Services (WRDS).  Term 

premium for discount rate risk (TERM) measures unexpected change in interest rate, 

which is calculated by subtracting a proxy of the general level of expected returns of 

Treasury (1-month T-bill rate measured at the end of the previous month from the Center 

for Research in Security Prices (CRSP)) from the monthly long-term government bond 

return.  Default premium (DEF) is obtained by calculating return on market portfolio of 

long-term corporate bonds minus return on long-term government bonds.   

 The lists of all preferred stocks (active and inactive) in the U.S. stock market were 

obtained from COMPUSTAT and from Thompson Reuters DataStream: 689 active, 3692 

in all.
34

  COMPUSTAT and DataStream provide name, issue date, exchange, sector, 

price, volume, and return.  All traded preferred stocks data were also collected through a 

preferred online website (epreferreds.com), which provides additional information about 

preferred stocks such as rating, call date, maturity date, current yield, yield to call, and 

yield to date.  Only preferred stocks issued by U.S. corporations are considered; foreign 

issues, structured preferred products, financial institution packaged preferred products, 

and special venture preferreds (toll roads or dam operators) are excluded from the data 

set.  If the credit rating was not available, a firm's long term debt rating (obtained from 

COMPUSTAT) served as a benchmark for the preferred stock rating for after-2001 

                                                 
34 

COMPUSTAT security monthly provides 250 active (384 in all) preferred stock data.  Thompson Reuters 

DataStream data include information on all preferreds’ which were once actively traded even if they 

stopped being in the market afterwards; hence, survivorship bias is not a concern in this study. 
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ratings.  Credit rating agencies' (Moody's and S&P) guidelines were followed: Long-term 

issue rating below subordinated debt is assigned for preferred stock and subordinated 

debt rating is used for trust preferred stock (because trust preferred usually holds assets 

having the same seniority as subordinated debt in the trust).  Following Kim and Stock 

(2010), to minimize the non-synchronous trading problem known to bias beta estimates 

and incur spurious autocorrelations in returns (Scholes and Williams, 1977; Cohen et al., 

1986), thinly-traded preferred stocks were dropped from the dataset.  The sample 

included preferred stocks that were traded more than 100 days each year.  Also, the S&P 

preferred stock index was used as a market proxy.  The S&P preferred index comprises 

all preferred stocks issued by U.S. companies that satisfy size (more than US$100 

million), liquidity (12-month average volume of more than 300,000), exchange listing 

(traded on the NYSE, American Stock Exchange, or Nasdaq) and time to maturity (more 

than 12 months) requirements  (Standard & Poor's U.S. Preferred Stock Index 

Methodology, 2006).  Data description and characteristics (preferred stock issue by 

industry; issue characteristics such as callable, perpetual, trust preferred, cumulative; and 

credit ratings
35

) are presented in Table 2- 6.  

 Preferred stocks are mostly issued by financial and utility companies, 58% and 

28%, respectively.  This is not surprising because (trust) preferred issuance is a popular 

choice for financial companies to help achieve their capital requirements.  Utility 

companies also frequently issue (higher yield) preferreds to be more competitive when 

they finance because utilities’ common shares have limited upward price potential due to  

 

                                                 
35 

If there are both S&P and Moody’s ratings of a firm, the average of the two is reported following Qian 

(2011).  Also, average ratings over the lifetime of preferreds are reported in summary statistics.  
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Table 2-6. Preferred Stock Issue Characteristics 

a. Preferred Stock Issue by Industry 

Industry Number of Issues 

Financials 401 (58%) 

Industrials 46 (7%) 

Utilities 191 (28%) 

Others (Including Health care, Consumer goods, 

Pharmaceuticals) 
51 (7%) 

Total 689 (100%) 

 

b. Issue Characteristics 

Group Callable Perpetual 
Trust 

Preferred 
Cumulative Rated 

All (Obs) 62.45% 86.31% 35.23% 96.79% 83.16% 

Financials  59.40% 80.70% 50.13% 95.24% 79.8% 

Industrials  60.87% 93.47% 15.22% 100% 67.39% 

Utilities 75.92% 96.86% 12.57% 98.95%. 99.48% 

Others  37.25% 84.31% 21.57% 98.04% 62.75% 

 

c. Ratings (Average of S&P and Moody's) 

Group 

AA 

and 

above 

A BBB BB B 

CCC 

and 

below 

NR Total 

All (Obs) 
58 

(8.42%) 

33 

(4.79%) 

185 

(26.85%) 

150 

(21.77%) 

61 

(8.85%) 

86 

(12.48%) 

116 

(16.84%) 

689 

(100%) 

Financials 
55 

(13.72%) 

15 

(3.74%) 

80 

(19.95%) 

67 

(16.71%) 

34 

(8.48%) 

69 

(17.21%) 

81 

(20.2%) 

401 

(100%) 

Industrials 
0 

(0%) 

1 

(2.17%) 

4 

(8.7%) 

8 

(17.39%) 

12 

(26.09%) 

6 

(13.04%) 

15 

(32.61%) 

46  

(100%) 

Utilities 
2 

(1.05%) 

16 

(8.38%) 

96 

(50.26%) 

67 

(35.08%) 

8 

(4.19%) 

1 

(0.52%) 

1 

(0.52%) 

191 

(100%) 

Others 
1 

(1.96%) 

1 

(1.96%) 

5 

(9.8%) 

8 

(15.69%) 

7 

(13.73%) 

10 

(19.61%) 

19 

(37.25%) 

51 

(100%) 
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industry-specific regulations.  Most issuance can be categorized in one of three 

categories---financials, utilities, or industrials; others category includes preferred issued 

by health care companies, consumer goods companies, and pharmaceutical companies.  

Most of the preferreds are callable (62.5%), perpetual (86.31%), cumulative (96.79%), 

and rated (83.16%).  There are some industry-specific characteristics.  More preferreds in 

utilities are callable (75.92%), perpetual (96.86%), and rated (99.48%) and all industrial 

preferreds are cumulative.  Trust preferreds are issued mostly by financial companies 

(slightly more than 50% of financial companies’ preferred issue is trust preferred issue).  

Approximate 40% of preferreds are rated investment-grade, in particular, 60% of utilities 

preferreds are investment-grade.  Industrials and other industry preferreds are least rated--

-more than 30% are not rated. 

 

5. Methodology 

Risk and return tradeoff of preferreds and low-grade bonds are calculated and 

compared.  First, the simplest measure of risk is calculated, that is, standard deviation and 

beta, assessing risk from different capital asset pricing models (Table 2-4).  Following 

Cornell and Green (1991), who applied a simple form of regressions to explain risk, 

duration, and the pricing of low-grade bond funds, a modified version combining Fama 

and French (1993) in their models is introduced.  The following model is tested to 

measure and compare the sensitivity of preferred and low-grade bond returns to changes 

in term-structure factors.  This model also captures economic conditions through term 

structure variables;
36

 TERM is positive when the economy is bad, negative when the 

                                                 
36 

Cornell and Green (1991) attempted to capture the influence of economic conditions on returns by 

including macro variables in the regression even though it did not increase explanatory power. 
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economy is good.  It is more intuitive for DEF as the likelihood of default is closely 

correlated with economic conditions: DEF shows higher numbers when the economy is 

weaker and lower numbers when the economy is strong (Fama and French, 1989; Chen, 

1991). 

Excess Return = β0 + β1 TERM(t) + β2 DEF(t) +e,   (1) 

 where  TERM is term premium for discount rate risk, and DEF is default premium. 

To measure the sensitivity of preferred and low-grade bond returns to changes in stock 

market conditions, the following model was run. 

Excess Return = β0 + β1 (Rm-Rf)(t)  + β2 SMB(t)  + β3 HML(t) + e(t),  (2) 

where Rm is market return, Rf is risk-free rate, SMB is the difference in return between 

small and big stocks, and HML is the difference in return between high and low book-to-

market stocks.  

Since Fama and French (1993) showed that stock market factors as well as term-

structure factors are effective in explaining (excess) returns for low-grade corporate 

bonds. The following model is used to provide further insight into the performance and 

comparison of preferred and low-grade bond returns: 

Excess Return = β0 + β1 TERM(t) + β2 DEF(t) + β3 (Rm-Rf)(t)  + β4 SMB(t)  + β5 

HML(t) + e(t), 

(3) 

where TERM is term premium for discount rate risk, DEF is default premium, Rm is 

market return, Rf is risk-free rate, SMB is difference in return between small and big 

stocks, and HML is difference in return between high and low book-to-market stocks. 
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To estimate the price of interest rate risk and market risk, the following factor model was 

applied modified from Cornell and Green’s (1991) model (Ri = γ0 +  γ1 βi,m +  γ2 βi,TB): 

Ri = γ0 +  γ1 βi,TERM +  γ2 βi,DEF  + γ3 βi,m +  γ4 βi,SMB +  γ5 βi,HML, (4) 

where i is individual ETF funds. 

The standard Fama-MacBeth (1993) process was used to obtain βs from the 

previous data by running equation (3) and estimate γs using the above βs.  Ex-ante risk 

premium can be calculated by averaging γs, and we can see whether premium is priced in 

accordance with ex-post risk premium (with or without adding back expense).  

Convention is rolling five years to obtain β estimates; however, due to limited data 

history, we rolled one year (12 months or 360 days).  Note again that preferred stock and 

bond returns can be compared because preferred stock has prominent bond-like 

characteristics, and their convexity and optionality do not differ dramatically (Crabbe, 

1996).   

Fons’ model (1994) of corporate spreads is used to estimate the appropriate level 

of credit risk premium between preferreds and bonds to explain the two (three) credit 

rating difference.   The model focuses on the probability of payment default and assumes 

investor risk neutrality.  The bond is assumed to be sold at a fraction (μcorp) of the issue's 

par value (Fcorp) and coupon (C) when default occurs.  The model is, 

Pcorp =   
                                         

      
  

            

      
 
   , (5) 

and,  

Scorp,t =            
 
     = (          ), 

(6) 

where Scorp,t = probability of surviving to year t without defaulting, 
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dcorp,t = probability that an asset defaults in year t,  

i= Aaa/AAA-rated bond yield, 

C= default-adjusted coupon rate on an asset,  

Fcorp= face value of an asset, 

μcorp= recovery rate in the case of default. 

The discount rate used (i) in the model is top-rated corporate bond yield instead of the 

usual Treasury yield.  Aaa/AAA-rated bond yield is a better fit in the model because the 

probability of a top-rated bond defaulting is virtually zero but it still reflects bonds and 

preferred's shared characteristics in call provision and similar-level marketability 

(compared to the liquid Treasury market).  Assuming the price at par, and a set of 

marginal default rate and recovery rate estimates based on the historical data, the risky 

coupon rate (C) can be determined to receive the minimum level of credit spread.  Actual 

spreads on preferred and (senior unsecured) bonds of the same rating can be compared to 

the estimates from the model.  Two different sets (preferred and bond) of historical 

probability of default and recovery rate can be applied in the case of missed 

payments/default provided by S&P and Moody’s to see whether the two notches down 

rule of thumb for preferred credit rating shows empirical ground.   

 The following model is tested for both trust and non-trust preferreds and results 

are compared: 

Returni = β0,i + β1,i TERM(t)  + β2,i DEF(t)  + β3,i (Rm-Rf)(t) + β4,i SMB(t)   

+ β5,i HML(t) + β6,i x + β7,i y + e(t), 

(7) 

 where x is the control variable for credit rating and y is the control variable for industry.  
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6. Results and Discussion 

Despite the recent popularity of preferred investment, preferred investment as a 

group has not yielded a higher return than low-grade bond investment.  Following 

Cornell and Green (1991), Table 2-4 shows that over the sample time period the mean for 

daily and monthly returns for preferred stock funds are (measured by equally-weighted 

preferred ETF funds), 0.01% and 0.12%, after management fees and without considering 

transaction costs.  This is significantly smaller than the mean returns for high-yield bonds 

of 0.02% and 0.36%, and even smaller than those for Treasury of 0.01% and 0.23%.  This 

can be attributed to markedly weak preferred investment’s relative mean returns for 2008, 

when the financial crisis disrupted the market and the annualized mean return for 

preferred was -31% compared to 5% for Treasury and  -23%  for high-yield bonds.   

High-yield bond investment is expected to be hit the hardest in times of trouble due to the 

risk characteristics of high-yield bonds.   Prices are likely to drop the sharpest in 

recession, reflecting the increased probability of default, ratings downgrade, and market 

illiquidity.  However, in 2008, preferred investment performed worse because most of the 

preferred stocks were from financial sectors, which recorded a devastating 61% loss in 

one year, a daily mean return of -0.05% and a monthly mean return of -1.12%.  The 

impact of 2008 can be seen in Figure 2-1, which illustrates the cumulative dollar value 

invested in different types of funds beginning from early 2007.  The cumulative value of 

the high-yield bond investment exceeds that of preferred investment throughout the 

period.  However, the two values move together.  The cumulative value of the preferred 

investment follows that of financials investment very closely until April 2009; however, 

preferred investment recovers distinctively faster, following high-yield bonds.  This can 
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also be confirmed from the correlations seen among various ETF funds in Table 2-5.  

Preferred investment return has a high correlation with high-yield bond investment 

return, 0.6246 f or daily and 0.6568 for monthly.  In addition, as expected, preferred 

return also has a high correlation with financials return (0.6484 for daily and 0.5883 for 

monthly) while high-yield return shows a high correlation with industrials return (0.5443 

for daily and 0.7738 for monthly). 

During the sample period, the standard deviation of returns on preferred (2.06% 

daily, 8.05% monthly) is materially greater than the standard deviation of returns for 

either high-yield bond (1.05% daily, 4.74% monthly) or Treasury (0.12% daily, 0.47% 

monthly).  The high standard deviation of preferred return can also be attributed to the 

2008 financial crisis where the preferred return standard deviation was more than 50% 

higher than average (versus the high-yield return of approximately 25% less than 

average).  The variability of interest rates was low throughout the period.  

Based on the simple risk-return comparison (risk measured by standard 

deviation), the once-prevailing claim that preferred investment is an inferior type of 

investment with low bond return and high equity risk (Bildersee, 1973) seems to be 

supported.  However, the fact that preferred returns have a lower mean and a higher 

standard deviation than high-yield bond returns does not necessarily mean that preferred 

investment is already overpriced; the systematic risk aspect should also be considered.  

Market risk using the standard CAPM is estimated in Table 2-4, but the larger preferred 

beta compared to the beta of high-yield bond cannot justify smaller average returns on 
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preferred investment.
37

   Even after using market beta as the risk measure, a risk-return 

comparison puts weight on the inferior preferred investment argument. 

Statistical tests were conducted to determine whether the differences in mean 

returns, standard deviations, and betas of preferred and high-yield bond investments 

reported in Table 2-4 are meaningful; the results are presented in Table 2-7.  The results 

indicate no statistical difference between the means (daily and monthly) of preferred and 

high-yield bond returns.  Twice greater variability of preferred return (than that of high-

yield bond return) is statistically confirmed with 95% confidence.  For beta differences 

between the two investment alternatives, beta difference using daily data is statistically 

supported while beta difference using monthly data is ambiguous with 95% confidence.  

Careful interpretation with beta estimates is required because the non-trading issue is 

suggested based on the first order autocorrelation numbers in Table 2-4.  Autocorrelation 

numbers of preferred (daily) and high-yield bond (monthly) are on the borderline to 

suspect lagged response in prices (hence, returns).  If this is the case, beta estimates can 

change.     

 

 

Table 7.  Statistical Tests Comparing Preferred stock ETFs and High-yield ETFs  

 

a. Daily 

 

                                                 
37

 Rogalski and Shyam-Sunder (1990) pointed out the possibility of misinterpreting the betas of high-yield 

bonds because of the put option attached.  Cornell and Green (1991) argued that the problem is negligible 

when large portfolios are used.  

 Difference 

of Means 
T-stat 

Ratio of  

Std Dev 
F-stat 

Beta 

Diff 
F-stat 

Preferred Stock ETF 
-0.01% 0.19 1.9619 3.84 0.3724 4.15 

High-Yld Bond ETF 
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b. Monthly 

 

   

The results suggest that preferred investment as a group is not an attractive 

alternative promising higher income at lower risk.  Even though the mean return 

differences and the beta differences with high-yield bond investment are not statistically 

significant, the standard deviation (risks entailed with volatility) of preferred return is still 

greater.  High-yield bond returns tend to have a smaller standard deviation than other 

types of investment returns due to their shorter effective duration (Blume, Keim, and 

Patel, 1991).
38

  However, this cannot be used to help preferred returns' higher volatility 

case because preferred and high-yield bond funds have very similar effective duration of 

three to four years.  The credit ratings composition of funds in Table 2-8 appears to offer 

an explanation for preferred investment's lower mean returns, suggesting that higher 

credit rating of preferred (62.4% investment grade) can justify lower mean return to high-

yield bond (7.52% investment grade) return.  Even so, it cannot explain the lower than 

Treasury mean return with a 17 times greater standard deviation. 

   To further assess the risk in greater detail and to incorporate debt-like 

characteristics of preferred and equity-like characteristics of high-yield bonds, the Fama-

French model, a modification of Cornell and Green (1991) model, was applied.  Results 

of equation (1), (2), and (3) are presented in Table 2-9.   

                                                 
38

 High-yield bonds have relatively shorter effective duration attributable to higher coupon rate and early 

calls (weaker call protection, and greater probability of issuers' credit quality getting better). 

 Difference 

of Means 
T-stat 

Ratio of  

Std Dev 
F-stat 

Beta 

Diff 
F-stat 

Preferred Stock ETF 
-0.23% 0.19 1.6983 2.89 0.1658 1.55 

High-Yld Bond ETF 
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Table 2-8. Credit Rating Composition of ETFs 

  Preferred  High-Yield Difference  

BBB  

(or higher) 
62.40% 7.52% 54.87% 

BB 29.09% 44.18% -15.09% 

B 0.84% 38.67% -37.83% 

CCC  

(or lower) 
1.95% 8.72% -6.77% 

Not rated 5.73% 0.91% 4.82% 

Total  100.00% 100.00%   

 

 

Table 2-9. Fama-French Factor Regressions on ETF Performance  

 

a. Daily 

 

 High-Yld  Preferred   High-Yld  Preferred   High-Yld  Preferred  

         

(1) Alpha -0.007 -0.010  -0.015 -0.031  -0.009 -0.008 

 

(t-value:  

-0.30) 
(-0.25)  (-0.49) (-0.52)  (-0.38) (-0.19) 

         

(2) Rm-Rf 0.354 0.563     0.352 0.564 

 (21.79) (19.46)     (21.74) (19.44) 

         

(3) SMB -0.171 -0.426     -0.172 -0.426 

 (-4.77) (-6.65)     (-4.77) (-6.64) 

         

(4) HML 0.087 0.913     0.087 0.913 

 (2.37) (13.90)     (2.37) (13.89) 

         

(5) TERM    4.513 6.670  0.775 -0.945 

    (1.12) (0.84)  (0.24) (-0.16) 

         

(6) DEF     -13.108 -19.561  -2.187 2.759 

    (-1.10) (-0.83)  (-0.23) (0.16) 

         

R-sq 0.3490 0.4604   0.0012 0.0006   0.3491 0.4604 

Adj R-sq 0.3475 0.4591  -0.0004 -0.0010  0.3466 0.4583 
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b. Monthly 

 High-Yld  Preferred   High-Yld  Preferred   High-Yld  Preferred  

         

(1) Alpha -0.035 0.102  -1.82 -2.582  -3.370 -3.994 

 

(t-value:  

-0.59) 
(0.10)  (-0.82) (-0.69)  (-1.56) (-1.07) 

         

(2) Rm-Rf 0.292 0.182     0.324 0.203 

 (2.46) (0.89)     (2.66) (0.96) 

         

(3) SMB -0.598 -0.876     -0.700 -1.003 

 (-2.14) (-1.82)     (-2.45) (-2.03) 

         

(4) HML -0.110 0.712     -0.116 0.670 

 (-0.47) (1.78)     (-0.49) (1.65) 

         

(5) TERM    5.731 12.794  7.965 13.658 

    (0.96) (1.26)  (1.36) (1.35) 

         

(6) DEF     2.863 -14.584  16.395 33.467 

    (0.15) (-0.45)  (0.85) (0.20) 

         

R-sq 0.1189 0.0968   0.0155 0.0286   0.1584 0.1256 

Adj R-sq 0.0741 0.0508  -0.0173 -0.0038  0.0846 0.0489 

 

 

The model explains 46% and 13% of daily and monthly preferred return variability, and 

35% and 16% of daily and monthly high-yield bond return changes.  Based on the 

number of negative alphas in the results, it is confirmed that there was no unjustifiable 

extra return for either preferreds or high-yield bonds during the sample time period.  

Despite the fact that negative alphas are not statistically significant, their consistency 

indicates that investors are not appropriately compensated for the risks they take.  The 

factors known to be related to equity returns (Rm-Rf, SMB, and HML) are more influential 

to return changes than the factors associated with bond returns (TERM, and DEF).  
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Indeed, TERM and DEF factors contribute very little (if any) to the explanatory power.  

The signs of coefficients suggest that both preferred and high-yield bond returns are 

closely related to economic performance---when economy is doing badly (which can be 

inferred from negative TERM and higher DEF), both returns will drop.  This confirms the 

fragile nature of high-risk investment in recession.  In addition, preferred’s debt-like 

characteristics can be seen from the greater magnitude of the coefficients.  Equity factors 

are better (and significant) at explaining return variability of both preferred and high 

yield bonds, more so with daily data.  The results show the usual relationship between 

factors and returns---a high market risk will lead to a high return, a high book-to-market 

value (value firm as opposed to growth firm) will earn a high return---with the exception 

of SMB.  Interestingly, for both investments, small firms will earn less return (which is 

opposite to the common stock case) possibly due to a higher actual default rate of small 

firms.  Equity-like characteristics of high-yield bonds are confirmed from the coefficients 

and the significance of equity factors.  Equity factors are more meaningful for high-yield 

bond returns (than for preferred) when monthly data are used.   The results suggest that 

preferred stock investment as a group has not yielded a higher return than low-grade bond 

investment even after adjusting for various risks.  Neither preferred investment nor low-

grade bond investment return shows evidence of market mispricing.  Seemingly greater 

high-yield bonds returns (before accounting for the risks) are indeed a reasonable product 

reflecting the risks taken.  To confirm the appropriate pricing of the investments, 

equation (5) was run to estimate the price of interest rate risk and market risk and results 

are reported in Table 2-10.  
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Table 2-10. Estimation of Ex-Ante Risk Premium 

a. Daily 

    Actual  Return  
Estimate  

using Equity Factors  

Estimate  

using Equity and Debt 

Factors 

Preferred 
 

0.04% 0.02% 0.13% 

High-Yield 
 

0.03% 0.07% 0.07% 

      

b. Monthly 

    Actual  Return  
Estimate  

using Equity Factors  

Estimate  

using Equity and Debt 

Factors 

Preferred 
 

-0.12% -2.65% 0.06% 

High-Yield 
 

0.30% 2.98% 1.21% 

 

 

The results are mixed: (1) daily results show that actual returns are not too different from 

the estimates and the estimates suggest greater returns as a reward for taking equity and 

debt risks and (2) monthly results show that actual returns are very different from the 

estimates that high-yield bonds should have earned a lot more while preferred could have 

lost more based on the estimates using equity factors alone.  The mixed results can be 

attributed to (1) the original model’s higher explanatory power with a daily sample and 

(2) different application of the base period (12 months and 360 days) to estimate betas, 

which results in different time periods for daily and monthly estimation.
39

  In this vein, it 

is likely that the monthly preferred return estimation using equity factors is biased 

downward reflecting the very extreme market situation from the 2007 through 2008.  

                                                 
39 

The monthly return estimation starts from April 2008 and the daily return estimation starts from 

September 2008.  Because of the abnormal market situation in 2008, the small difference in time period is 

thought to cause a big difference in the results.   
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Therefore, it would be reasonable to say, all in all, that return estimates (ex-ante risk 

premium) are greater than the realized returns (ex-post risk premium). 

  This study shows that the performance of preferred investment measured ETF 

funds return is not superior to the performance of high-yield bond investment with and 

without adjusting for different kinds of risks.   However, the two funds compared have 

different compositions of credit ratings; the preferred fund includes a higher percentage 

of investment-grade instruments.  Therefore, instead of comparing the funds’ returns, 

yields to maturity by credit rating are compared and the results are reported in Table 2-

11.   

 

 

Table 2-11.  Preferred and Bond Yield Comparison 

 

a. Total Period (1995-2012) 

 
 Preferred Bond  Difference  Preferred 

(Tax-Adjusted) 

Bond  

(Tax-

Adjusted) 
Difference 

    

AA  

(or 

higher)  
 

4.69% 5.29% 
-0.6% 

(t-stat: 
-5.22) 

 
4.36% 3.44% 

0.92% 

(t-stat: 10.76) 

A 
 

5.12% 5.75% 
-0.63% 

(-7.54)  
4.75% 3.74% 

1.01% 

(16.52) 

BBB 
 

5.42% 6.45% 
-1.03% 

(-14.46)  
5.02% 4.19% 

0.83% 

(16.75) 

BB 
 

5.59% 8.17% 
-2.58% 

(-26.71)  
5.20% 5.31% 

-0.11% 

(-1.76) 

B 
 

8.40% 10.16% 
-1.76% 

(-8.16)  
7.85% 6.61% 

1.24% 

(6.77) 

CCC  

(or 

lower)  
 

14.33% 16.12% 
-1.79% 

(-1.86)  
13.52% 10.48% 

3.04% 

(3.37) 

NR 
 

17.05% - - 
 

15.89% - - 
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b. Before Ratings Integration (1995-2001) 

 
 Preferred Bond  Difference  

Preferred 

(Tax-

Adjusted) 

Bond  

(Tax-

Adjusted) 
Difference 

    

AA  

(or 

higher)  
 

4.49% 6.77% 
-2.28% 

(t-stat:  
-36.23) 

 
4.02% 4.40% 

-0.39% 

(t-stat: -

9.50) 

A 
 

5.25% 6.96% 
-1.71% 

(-28.54)  
4.70% 4.53% 

0.17% 

(4.34) 

BBB 
 

5.63% 7.46% 
-1.83% 

(-32.69)  
5.04% 4.85% 

0.19% 

(5.50) 

BB 
 

5.75% 8.81% 
-3.06% 

(-31.46)  
5.15% 5.72% 

-0.57% 

(-9.79) 

B 
 

6.71% 11.12% 
-4.41% 

(-22.71)  
6.01% 7.23% 

-1.23% 

(-9.71) 

CCC  

(or lower)   
7.06% 17.51% 

-10.45% 

(-18.24)  
6.32% 11.38% 

-5.06% 

(-13.67) 

NR 
 

8.42% - - 
 

7.54% - - 

 

 

 
 

        

c. After Ratings Integration (2001-2012) 

 
 Preferred Bond  Difference  

Preferred 

(Tax-

Adjusted) 

Bond  

(Tax-

Adjusted) 
Difference 

    

AA  

(or 

higher)  
 

4.81% 4.46% 
0.35% 

(t-stat: 3.28)  
4.56% 2.90% 

1.66% 

(t-stat: 

21.58) 

A 
 

5.04% 5.08% 
-0.04% 

(-0.39)  
4.78% 3.30% 

1.48% 

(23.64) 

BBB 
 

5.30% 5.90% 
-0.60% 

(-6.99)  
5.02% 3.83% 

1.19% 

(22.11) 

BB 
 

5.52% 7.90% 
-2.38% 

(-18.69)  
5.22% 5.13% 

0.09% 

(1.19) 

B 
 

9.10% 9.76% 
-0.66% 

(-2.75)  
8.63% 6.34% 

2.29% 

(11.87) 

CCC  

(or lower)   
17.41% 15.53% 

1.88% 

(1.55)  
16.57% 10.09% 

6.48% 

(5.58) 

NR 
 

21.83% - - 
 

20.70% - - 
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From 1995 to 2012, bond yields are greater than those of preferred for all credit ratings, 

on average by 1.4%.  However, it is important to take into account the different tax rates 

for preferred and bond; the ordinary income tax rate (or corporate effective tax rate) of 

35% for bonds and the dividend tax rate of 15% (in effect, 4.5% reflecting 70% exclusion 

of preferred dividend from dividend income) are assumed.  After tax is accounted for, the 

results flip.  After-tax preferred yields are greater on average by 1.3% than bond yields 

with the same credit risk.  The difference between the yields is statistically significant for 

all credit ratings with the exception of a BB rating which just fails to be investment-

grade.  After-tax preferred and bond yields are not meaningfully different for the BB 

credit rating.  However, the difference between the yields is smaller (0.99%) than average 

for BBB.   Considering that most of the preferred issued have credit ratings of BBB 

(26.85%) or BB (21.77%), one can argue that the pricing of the market works better 

where the preferred is more present.   Preferred investment has outperformed bond 

investment the most (3.21%) in the lowest credit ratings, and non-rated preferred has had 

the highest yield, meaning those preferreds are to be declined for ratings by the agencies.  

To a certain degree, the results support the investors’ belief that preferred stock is a better 

investment than bond investment with  higher yields when the same (credit) risk taken.   

 Investment performance before and after preferred and bond ratings integration is 

also compared.  Before ratings integration (1995-2001) preferred yields are expected to 

be higher than bond yields of the same credit rating because despite the fact that they 

share the same letter credit rating, credit risk entailed with preferred is inherently 

greater.
40

  Contrary to the previous literature requiring premium for preferred yields 

                                                 
40

 The probability of impairment for preferred is greater than the probability of default for bonds because 

passing a preferred dividend will not lead to an imminent default/bankruptcy, and loss given 
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(Crabbe, 1996), preferred yields are consistently less than those of bonds in the same 

ratings before adjusting for tax.  When tax is taken into account, results are mixed.  

Preferred yields are slightly better (not to the extent that Crabbe had anticipated) than 

bond yields for investment-grade, and non-investment grade preferreds yield lower 

(significantly lower for CCC grade or lower, 4.64%) than bonds.  One possible 

explanation is the favorable preferred price movement due to a limited supply of 

preferred as preferred was not too actively issued during this time period.  More likely, 

however, is that a lot of non-investment grades preferred actually defaulted yielding 0% 

throughout the period.   

 After ratings integration (2001-2012), preferred yields are expected to be lower 

than bond yields of the same credit rating because of investors’ misled belief that 

preferred yields must be greater without  realizing that the ratings have been integrated.  

There is no longer any reason for preferreds in the same ratings to have different yields; 

this is anticipated to drive up the price of preferreds.   However, preferred return before 

tax yields only 0.24% less than bond return of the same ratings; for CCC or lower ratings, 

preferred before adjusting for tax yields almost 2% higher than bonds even though the 

number is not statistically important.  After adjusting for tax, preferreds earn on average 

2.24% more than bonds of the same rating.  Even so, as discussed above, in BBB and BB, 

the difference between the two returns is insignificant or small, confirming better pricing 

where most preferreds are placed.   Preferreds’ strong performance can be attributed to 

price drop, especially during the financial crisis, because a lot of preferred issued are 

from the financial sector.  A possible but less likely explanation is that most of the 

                                                                                                                                                 
impairment/default for preferred is also greater for preferreds because preferreds are in lower order than 

bonds in a liquidation process. 
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preferreds are in the ‘-’ category of the rating assigned to the least favorable investment 

in the same rating category, while most of the bonds are in the ‘+’ category assigned to 

the most favorable; hence, preferred can earn higher return.  The results could also have 

been influenced by assigning benchmarking ratings to a company’s bond rating where 

preferred’s credit rating is not available.  Rating agencies’ guidance is followed---two 

ratings down from the firm’s long-term debt rating for investment-grade preferred and 

three or more for non-investment grade.   However, it is possible that the guidance does 

not properly reflect all the risks involved.   Rating agency guidance is used only when the 

ratings information is missing and the number is limited.  However, rating agencies’ 

published preferred ratings most likely follow their own guidance; therefore, this is the 

most likely factor behind the results and it will be tested in the next part.  The results 

from 2001 to 2012 support investors’ belief that preferred investment is a superior 

investment to bond investment (assuming the same level of risk).  This cannot be shown 

from the results applying the fund data, because preferred funds include investment-grade 

products only.   Again, the difference between the two investments is negligible for BBB 

and BB ratings where most preferred shares are placed.  Though, investors beliefs might 

be proven right, it is hard for individual investors to exploit the mispricing due to 

illiquidity (only 12.5% of preferreds are rated CCC or lower) and lack of means (funds 

only offer a portfolio of investment-grade preferreds).  Moreover, individual investors are 

exempt from enjoying the 70% dividend income exclusion that corporate investors 

benefit from, which is assumed in this study. 

 Applying Fons’ (1994) model designed to test the proper pricing of low-grade 

bond returns, the appropriate level of credit risk premium for preferred and bonds was 
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estimated.  For bonds, the probability of default and the recovery rate of senior unsecured 

bonds were used. For preferred, the probability of default (impairment), recovery rate 

from default and recovery rate from impairment (dividend pass) were used.   The results 

are reported in Table 2-12.  The results indicate that preferred entails more risks requiring 

higher return compared to bonds of the same credit rating.  This suggests that the 

agencies’ notching guideline benchmarking bond’s rating in assigning preferred’s rating 

fails to incorporate the additional risks of preferred (in the model, measured by recovery 

rate) , especially for non-investment grade.  Then, preferred’s higher after-tax return can, 

indeed, be the product of more risks taken (more than the credit rating letter signals).  For 

investment-grade, the difference between the estimates of bond and preferred is small, 

suggesting a proper rating assignment for preferred.  For non-investment grade, preferred 

should be notched down further based on the results: Preferred’s BB estimates are rather 

similar to bond’s B estimates suggesting an additional three notches down.  In estimating 

preferred’s yield, three different recovery rates are used: (1) recovery rate from default 

(mean), (2) recovery rate from default (median), and (3) recovery rate from dividend 

impairment (missed dividend).  Mean and median recovery rates from default are used 

separately because there is more than a 10% difference between the two; recovery rate 

from dividend impairment is better than from default.  When recovery rate from 

impairment is used, the difference between the preferred and bond estimates is the least.  

The difference is the greatest when the median recovery rate from default is used.  

Regardless of what recovery rate is used, the results imply that a higher after-tax credit-

risk-adjusted preferred return in the non-investment grade seen above can be (at least, 

partly) attributed to the mis-assigning of credit ratings for preferred.  Note that the model 
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Table 2-12.  Comparison of Risk-Adjusted Preferred and Bond Yields Estimates 

 

  
Actual 

 
Estimates 1 

 
Estimates 2 

 
Estimates 3 

    Preferred Bond  Difference   Preferred Bond  Difference 

 

Preferred Bond  Difference 

 

Preferred Bond  Difference 

AA 

or 

higher 

  4.81% 4.46% 0.35%   5.51% 5.48% 0.03%  5.52% 5.48% 0.04%  5.50% 5.48% 0.02% 

  
A 

 
5.04% 5.08% -0.04% 

 
5.60% 5.51% 0.09% 

 
5.63% 5.51% 0.12% 

 
5.56% 5.51% 0.05% 

  
BBB 

 
5.30% 5.90% -0.60% 

 
5.99% 5.62% 0.37% 

 
6.13% 5.62% 0.52% 

 
5.82% 5.62% 0.20% 

  
BB 

 
5.52% 7.90% -2.38% 

 
8.25% 6.27% 1.98% 

 
9.13% 6.27% 2.86% 

 
7.38% 6.27% 1.11% 

  
B 

 
9.10% 9.76% -0.66% 

 
13.96% 8.24% 5.72% 

 
17.28% 8.24% 9.04% 

 
11.63% 8.24% 3.39% 

  CCC 

or  

lower 
 

17.41% 15.5% 1.88% 
 

27.94% 15.14% 12.80%  39.21% 15.14% 24.07%  23.55% 15.14% 8.41% 

   

In Estimates 1, preferred estimates are conducted using ‘recovery rate of mean default’; in Estimates 2, preferred estimates are conducted using ‘recovery rate of 

median default’; and in Estimates 3, preferred estimates are conducted using ‘recovery rate of missed dividend’. 
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has limitations.  It is set to capture credit risk only (it cannot access illiquidity); it 

assumes risk-neutral investor and perpetual payments; and when applied, historical data 

are used. 

 Following Kim and Stock’s (2010) claim that studying trust and non-trust 

preferred separately is important in studying preferred stock, returns of trust and non-trust 

preferreds are ran with the equation (7).  Industry (financials, utilities, industrials, and 

others) and credit rating (AA and above, A, BBB, BB, B, CCC or lower) are controlled.  

It is expected that non-trust preferred yields a higher return considering trust preferred’s 

more debt-like characteristics, also considering non-trust preferred’s more equity-like 

characteristics.  This is confirmed from the results reported in Table 2-13.  

 

 

Table 2-13.  Trust Preferred Performance vs. Non-Trust Preferred Performance 

 

 

 
Trust  Non-Trust 

   
(1) Alpha -0.0046 0.002 

 

(t-value:  
(0.41) 

-0.64) 

   
(2) Rm-Rf 0.0242 0.0043 

 
(0.37) (0.10) 

   
(3) SMB 0.1711 0.1218 

 
(2.51) (2.61) 

   
(4) HML 0.1997 0.1598 

 
(4.04) (4.72) 

   
(5) TERM 1.6704 2.0841 

 
(0.74) (1.34) 
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(6) DEF  1.4511 -4.4206 

 
(0.24) (-1.07) 

   
R-sq 0.1019 0.0968 

Adj R-sq 0.0789 0.0508 

 

  

Returns from non-trust preferred show a positive alpha while returns from trust preferred 

show a negative alpha, even though the difference is not statistically confirmed.  As 

anticipated, equity factors (SML and HML) in non-trust preferred returns come out 

slightly more significant.  However, the real difference between the trust and the non-

trust comes from their different TERM coefficient magnitude and DEF sign; when in 

recession (negative TERM and higher DEF), non-trust preferred return is hit harder than 

trust preferred return. 

 

7. Conclusion  

Recently, preferred stock has become an attractive investment alternative for 

investors who believe that preferred stock is a better investment providing a higher return 

considering the risk taken.  This study aims to add previously neglected preferred stock 

pricing literature by examining the performance of preferred applying fund and 

individual stock data.  The study found that preferred stock investment as a group has not 

yielded a superior return to low-grade bond investment, with and without adjusting for 

risk.  Over the 2007-2012 period, the mean returns of a preferred fund were less than 

those of a high-yield fund, despite the preferred fund’s greater market risk measured by 

greater return volatility and beta.  Application of a modified Cornell and Green model in 

the form of the Fama-French five-factor model designed to capture both market and 
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interest rate risks shows that both preferred and high-yield bond fund returns have not 

compensated sufficiently for the risks taken.  Also, small firms (growth firms) have lower 

return for preferred and high-yield bonds, (opposite to the common stock case), which 

can be explained by their high actual default rate.  Preferred stock investment’s debt-like 

characteristics and high-yield bond funds’ equity-like characteristics are confirmed.  

When the risks are priced based on the historical data, ex-ante premium comes out 

greater than ex-post premium in most of the cases.  The results might be influenced by 

the different credit rating composition between the funds (percentage of investment grade 

in the preferred fund is higher); therefore, after-tax returns between preferred and bonds 

of the same rating are compared using individual preferred stock data from 1995-2012.  

After-tax preferred returns are greater than those of bonds in all ratings below B non-

investment grade, and the difference between preferred and bond yields in BBB and BB 

ratings is insignificant and small.  The results become more pronounced after preferred 

and bond ratings were integrated in 2001 (data from 2001-2012).  Before the ratings 

integration, there was no evidence supporting Crabbe’s (1996) argument requiring 

premiums for preferred.  The results suggest mispricing in preferred of noninvestment 

grade.  The most likely explanation behind the mispricing is that the magnitude of 

notching down the benchmarking bonds’ rating is not sufficient to compensate for the 

additional risks preferred investment entails, especially in the lower ratings.  Considering 

that there is little sign of mispricing in BBB and BB ratings, where most of the 

preferred’s ratings are, the mispricing can also be attributed to the lack of 

presence/information regarding preferred and illiquidity.  Fons’ (1994) model was 

applied to estimate the proper level of return for preferred and bond using their 
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probability of default and recovery rate.  The results confirm that preferred involves more 

risks requiring a higher return than bonds of the same credit rating in the below BB non-

investment grade.  Based on the results, additional notching down of (at least) three 

notches is recommended for non-investment grade.  To complete the study, returns of 

trust and non-trust preferred were studied separately following Kim and Stock (2010).  

Non-trust preferred has yielded a higher return, which can be attributed to its more 

equity-like characteristics.  

In conclusion, one cannot argue that preferred stock is a superior investment 

alternative to the conventional stock or bond.  Claims that preferred securities ‘can 

provide high risk-type returns from low-risk companies’ or ‘seem to offer higher income 

at lower risk’ are not supported in this study.  Low-risk preferred (with high credit rating) 

offers a very similar, not a higher, return to the bond that contains the same level of risk. 

There is evidence supporting mispricing (higher return compared to the risk taken) for 

preferred, but it is in the below B non-investment grade high-risk category.  This 

mispricing is most likely due to the mis-assigning of the credit rating after the preferred 

and bond ratings integration which means one can expect a higher return from high-risk 

preferred investment than the same credit rating bond investment.  However, this is due 

to preferred taking on additional risks that the credit rating fails to capture.  Even though 

there actually is mispricing for high-risk preferred, it will be difficult to benefit from this 

knowledge because of illiquidity and the lack of means.  

This paper attempts to fill the gap in the literature on preferred stock pricing and 

investment performance.  This is the first paper to look into preferred returns after the 

preferred and bond ratings were integrated in 2001.  Preferred stock price data were 
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constructed using various sources.  Limitations of this study are assumptions (e.g., on tax 

rate, on investors being corporations or institutions), model limitations, short time period 

(including financial crisis) for fund data, and possible change in the market environment.  

Future research can investigate whether we can find a different price/return pattern before 

and after the trust preferred or ETF introduction.  Fund data accumulation over time (not 

only the funds used but also very recently introduced fallen angel and/or high-yield 

utilities) will make a richer study.
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Appendix 1. Cointegration Test Results 

a. Johansen Rank Test of Cointegration  

H0: Rank=r Ha: Rank=r Eigenvalue Trace 5% Critical Value 

0 0 0.1702 55.6454 12.21 

1 1 0.0020 0.5923 4.14 

 

 

b. Stock-Watson Common Trends Test 

H0: Rank=m Ha: Rank=s Eigenvalue Filter 5% Critical Value 

1 0 1.001659 0.49 -8.00 

2 0 1.001693 0.50 -3.78 

 1 0.985421 -4.32 -17.50 
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Appendix 2. Principal Component Analysis 

a. Scree Plot 

 

 

b. Total Variance Explained 

Component 
Initial Eigenvalues 

Total % of Variance Cumulative % 

1 10.065 52.976 52.976 

2 4.281 22.531 75.507 

3 1.62 8.526 84.033 

4 1.225 6.448 90.481 
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Appendix 3. Error Graph 

a. National 

 

b. Seoul  
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c. Gangnam 

 

d. Busan  
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e. Daegoo 

 

f. Daejeon 
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g. Incheon 

 

h. Gwangjoo 
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i. Ulsan 
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Appendix 4. Comparison of Error Autoregressive Coefficient Estimates of the Error 

Equation from the Fundamental Equation with Different Lags 

 

a.  Comparison of Error Estimates from the 3-Lag Fundamental Equation  

  4 lags 8 lags   4 lags 8 lags   4 lags 8 lags 

 
Pre-2007 (Obs = 70) 

 
Post-2007 (Obs = 44) 

 
Difference 

Seoul -0.3895 -0.5790 

 

-0.3166 -0.1043 

 
0.0729 0.4747 

Gangnam -0.3806 -0.5498 

 

-0.3143 -0.1135 

 

0.0663 0.4363 

Non-Bubble -0.5032 -0.6598 

 

-0.2850 -0.0533 

 

0.2182 0.6065 

 

 

b.  Comparison of Error Estimates from the 6-Lag Fundamental Equation 

  4 lags 8 lags   4 lags 8 lags   4 lags 8 lags 

 
Pre-2007  

 
Post-2007  

 
Difference 

Seoul -0.1514 -0.2913 

 

0.0675 -0.3817 

 
0.2189 -0.0904 

Gangnam -0.1778 -0.2739 

 

-0.0787 -0.4161 

 

0.0991 -0.1422 

Non-Bubble -0.3921 -0.4796 

 

0.1562 -0.2755 

 

0.5483 0.2041 

 

 

c.  Comparison of Error Estimates from the 9-Lag Fundamental Equation 

  4 lags 8 lags   4 lags 8 lags   4 lags 8 lags 

 
Pre-2007  

 
Post-2007  

 
Difference 

Seoul 0.0347 0.1215 

 

0.2491 0.1585 

 
0.2144 0.0370 

Gangnam 0.0063 0.1632 

 

-0.1643 -0.2928 

 

-0.1706 -0.4560 

Non-Bubble -0.2884 -0.3164 

 

0.2270 0.2418 

 

0.5154 0.5582 
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d. Comparison of Error Estimates from the 12-Lag Fundamental Equation  

  4 lags 8 lags   4 lags 8 lags   4 lags 8 lags 

 
Pre-2007  

 
Post-2007  

 
Difference 

Seoul 0.1069 0.1618 

 

0.1215 0.0300 

 
0.0146 -0.1318 

Gangnam 0.0233 0.1454 

 

-0.4462 -0.4909 

 

-0.4695 -0.6363 

Non-Bubble -0.1066 -0.2230 

 

0.0241 -0.0283 

 

0.1307 0.1947 

 

 

e. Comparison of Error Estimates from the 16-Lag Fundamental Equation (Using Longer 

Post-2007 Data) 

  4 lags 8 lags   4 lags 8 lags   4 lags 8 lags 

 
Pre-2007  

 
Post-2007  

 
Difference 

Seoul 0.2448 0.6389 

 

0.1704 0.2261 

 
-0.0744 -0.4128 

Gangnam 0.4108 1.3187 

 

0.0172 0.1520 

 

-0.3936 -1.1667 

Non-Bubble 0.0518 0.3088 
 

0.4321 0.3617 

 
0.3803 0.0529 

 

 

f. Comparison of Error Estimates from the 20-Lag Fundamental Equation (Using Longer 

Post-2007 Data) 

  4 lags 8 lags   4 lags 8 lags   4 lags 8 lags 

 
Pre-2007  

 
Post-2007  

 
Difference 

Seoul 0.1880 0.9460 

 

0.1705 0.0753 

 
-0.0175 -0.8707 

Gangnam 0.1596 0.8077 

 

0.1232 0.0766 

 

-0.0364 -0.7311 

Non-Bubble 0.1110 0.4586 

 

0.3301 0.2778 

 

0.2191 -0.1808 

 

 

g. Comparison of Error Estimates from the 24-Lag Fundamental Equation (Using Longer 

Post-2007 Data) 

 

  4 lags 8 lags   4 lags 8 lags   4 lags 8 lags 

 
Pre-2007  

 
Post-2007 

 
Difference 

Seoul 0.1851 0.8230 

 

-0.0091 0.0064 

 
-0.1942 -0.8166 

Gangnam 0.1869 0.9873 

 

-0.0690 -0.0623 

 

-0.2559 -1.0496 

Non-Bubble 0.3636 0.6092 

 

0.1223 0.1453 

 

-0.2414 -0.4639 
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Appendix 5. Pre -and Post Bubble Error Volatility Difference Test (Goldfield-Quandt 

Test) Results for Different Lag Fundamental Equations 

 

  3-Lag Fundamental   6-Lag Fundamental   9-Lag Fundamental 

  4 lags 8 lags 

 

4 lags 8 lags 

 

4 lags 8 lags 

Seoul 0.2078 0.2554 

 

0.2365 0.4259 

 

0.2323 6.9127 

Gangnam 0.2246 0.2780 

 

0.2668 0.5254 

 

0.9570 7.9483 

Busan 0.1789 0.2475 

 

0.2129 0.3627 

 

0.6210 0.9549 

Daegoo 0.1895 0.2669 

 

0.1970 0.1214 

 

0.6476 0.2597 

Daejeon 0.2192 0.2876 

 

0.2710 0.4746 

 

0.2786 1.8329 

Incheon 0.1848 0.2272 

 

0.1987 0.4262 

 

0.4422 4.1469 

Gwangjoo 0.1595 0.2125 

 

0.1985 0.5777 

 

0.6014 0.7781 

Ulsan 0.1781 0.2098   0.2131 0.7001   0.6453 0.6379 

  12-Lag Fundamental   20-Lag Fundamental*   24-Lag Fundamental* 

  4 lags 8 lags 

 

4 lags 8 lags 

 

4 lags 8 lags 

Seoul 0.3246 0.4254 

 

2.1494 4.7236 

 

27.9653 190.35 

Gangnam 0.4122 0.5643 

 

2.7326 4.1280 

 

35.8952 274.90 

Busan 0.3033 0.3269 

 

2.2040 2.0370 

 

3.8145 27.0061 

Daegoo 0.3499 0.4343 

 

1.6953 4.0802 

 

1.3434 7.6157 

Daejeon 0.4404 0.5116 

 

1.8850 3.0618 

 

1.8338 6.2502 

Incheon 0.3050 0.2967 

 

1.4549 3.7112 

 

0.1729 1.1525 

Gwangjoo 0.2848 0.3555 

 

2.0929 2.2684 

 

0.7638 1.8383 

Ulsan 0.3368 0.3121   1.9191 3.0619   3.5974 7.1933 
* Using longer post-2007 data  

 


