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Abstract. This is the second part of the qualitative and quantitative research on the subprime mortgage crisis
in the United States in 2007-2008. The main purpose of this research is to determine the factors and how
they contributed to the subprime mortgage crisis, what their causal links and effects on the markets and the
whole economy were, and to assess what actions could have been taken by the Federal Reserve and the Go-
vernment in order to mitigate or prevent the consequences of the subprime mortgage crisis and the housing
bubble. In order to obtain the results, the authors performed a qualitative analysis of the scientific literature
on the course of events and their development that led to the subprime mortgage crisis and focused on insuf-
ficiently regulated home mortgage market expansion, the impact on subprime mortgage crisis of financial
innovations and financial engineering, poorly evaluated systemic risks and policy undertaken by both the
U.S. Government and the Federal Reserve before and after the crisis. The quantitative research focused on two
main parts: firstly, the analysis of dependencies between the causes of subprime mortgage crisis and the con-
sequences using the statistical and regression analysis; secondly, an alternative path the Government and the
Federal Reserve could have taken in their policy actions, and the results they could have produced have been
explored. The authors believe that the results of the research could give useful guidelines to the central bankers
and government officials on how to make long-term decisions that can help in preparing for the financial
distress, mitigating the consequences when the crisis strikes, accelerating the recovery and even preventing
the crisis in the future.
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I. Introduction

Since August 2007, global financial markets were shocked by catastrophic events and
circumstances stemming from problems in the U.S. subprime mortgage segment. Finan-
cial institutions were forced to write down billions of losses in dollars, euro or Swiss
franks. The main markets stagnated, their liquidity almost disappeared, and stock mar-
kets suffered a massive recession. Central banks originated hundreds of billions of loans
making interventions not only to support the exchange rate, but also to preclude the
collapse of separate institutions. The USA and European governments also intervened in
the large-scale support to financial institutions. Huge losses forced the great majority of
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financial institutions to recapitalise, some of them were taken over by other financially
stronger institutions, and others simply went bankrupt. In August 2008, the International
Monetary Fund (IMF) expected total losses to reach almost USD 1 trillion, but in Octo-
ber its expectations were revised up to USD 1.4 trillion, so the cost of the global financial
and credit crisis for the global economy was one of the highest throughout its history.

The effects of many previous large-scale financial crises had been more localised —
affecting the economy and financial sector of one particular country. The recent crisis
was unique — it was more complicated than any previous crisis (e.g., the Great Depres-
sion of 1929-1930, the USA Savings and Loan Crisis of the 1980s and the 1990s, the
USA Long-term Capital Management Crisis of 1998 or the collapse of “dot-com” (IT)
bubble of 2000-2001), while its damage is considerably more widespread among both
the countries and financial institutions — banks, pension funds, investment banks, insur-
ance undertakings, etc.

It is widely agreed that the subprime mortgage crisis was caused by the credit boom
and the housing market bubble. However, it is not so clear why this combination of
events has evolved into such a severe financial crisis, i.e. why the financial system suf-
fered the freezing of capital markets and the widespread collapse of financial institutions,
why the housing market and credit bubble was so inflated, and how and what factors on
the part of the private and public sector had the essential impact. The subsequent sys-
temic crisis reduced capital supply and availability to creditworthy institutions and indi-
viduals increasing the negative impact on the economy even more. The main hypothesis
of this research is that the central bank, the government and the private sector have done
not everything they could to control the formation, expansion, and consequences of the
crisis and, moreover, they themselves have contributed to the subprime mortgage crisis.

Il. Literature review. Lack of a thorough analysis of systemic risks

Over the last years, the analysis of causes of the subprime mortgage crisis in 20072008
has become the subject discussed by many economists and governments. The U.S. sub-
prime mortgage and credit crisis was analysed in research and papers of Acharya et al.
(2009), Isard (2009), Crotty (2009), Donnelly et al. (2010), Lim (2008), Jaffee (2008),
Demiroglu et al. (2011), Purnanandam (2010), Crandall (2008), Schwarcz (2008), Sim-
kovic (2011), Moran (2009), Taylor (2007), Carrillo (2008) and other researchers. Au-
thors basically emphasised the relevance of the contribution of both the private sector
and governmental organisations to the subprime mortgage crisis.

After the prolonged period of rapid expansion, the economic activity started receding
in many countries of the world. The sharp turnaround was associated with the end of the
house price boom in the United States. It is necessary to understand how short-sighted
mortgage lending practices and financial engineering turned the global economy into a
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house of cards, and why the U.S. authorities did little to curtail the outrageous lending
practices and financial engineering (Isard, 2009).

The direct cause of the financial turmoil was the steep increase and subsequent sharp
decline of housing prices, which, together with poor lending practices, led to large losses
on mortgages and mortgage-related instruments in many financial institutions (Moran,
2009). Although the recent financial crisis was caused by the burst of mortgage market
bubble when a massive default on obligations in the subprime mortgage market started,
but the financial bubble of the housing market was the result of the development of finan-
cial innovations over the past three decades, which essentially is one of the main causes
of the subprime mortgage crisis (Lim, 2008).

The subprime lending growth was boosted by more highly leveraged lending against
the background of rapidly rising house prices. The strong investor appetite for higher-
yielding securities contributed to looser loan granting and mortgaging standards. How-
ever, safeguards ensuring prudent lending were weakened by the combination of remu-
nerations and bonuses at each stage of the securitization process and the dispersion of
credit risk, which weakened loan monitoring and control incentives. Hence, intermediar-
ies were remunerated primarily by generating loan volume rather than quality (Kiff et
al., 2007).

As long as housing prices kept climbing, fuelled by ever-increasing levels of debt
and leveraging, all these problems remained hidden. The rising house prices provided
the borrowers in financial trouble with an incentive to sell their homes and pay off their
mortgages prematurely. In 2006, when prices peaked and began to fall, things started to
unravel. After several years of unsustainable housing pricing appreciation and imprudent
lending practices, a housing market correction — the bursting of the bubble — was both
inevitable and even necessary. As interest rates rose and house prices flattened with loan
value and then turned negative in a number of regions, many stretched borrowers were
left with no choice but to default as prepayment and refinancing options were not fea-
sible with little or no housing equity (Kiff et al., 2007). This subprime mortgage crisis,
marked by home foreclosures of enormous scale and illiquid mortgage-related securi-
ties which have created huge capital holes on the balance sheets of banks and financial
institutions, has spilled over into the global economy, causing a global credit crisis and
fuelling a deep, long, and painful recession (Moran, 2009).

While discussing the causes of the subprime mortgage crisis, different researchers
and economists have pointed out and distinguished different factors contributing to the
crisis. Different researchers have expressed different views as to the relative importance
of the contributing factors and how the blame should be shared (Isard, 2009). This paper
introduces three groups of the root causes of the U.S. subprime mortgage crisis consid-
ered to be the main by the authors: 1) problems directly and specifically related to the



subprime mortgage lending practices; 2) causes related to the subprime mortgage secu-
ritizations; 3) causes related to the ability of financial institutions and public authorities
to assess the systemic risks.

As the first part of the paper essentially dealt with the first two groups of causes, the
theoretical aspects of the origin of the U.S. subprime mortgage crisis analysed in it helped
to determine that income and growth were excessively highlighted with too little attention
devoted to the risks and risk volumes on the part of both the private and the public sectors.
The concentration of banks on growth was motivated by competition and investments in
the markets of mortgages and securities comprising them. Seeing a too wide competitive
gap in the sphere of fixed-income securities, the majority of banks focused their resources
towards growing markets of asset-backed securities, mortgage securities, and adjustable-
rate mortgages, which were considered to offer huge possibilities for income growth.

Nobody has in general cared too much about analysing in detail such essentially er-
roneous strategy of banks and its risks. Overreliance of risk management and control on
credit ratings assigned by rating agencies prevented from predicting and analysing the
credit risk of mortgage securities. Furthermore, the casual attitude of the financial market
participants was also facilitated by the fact that financial institutions relied too much on
the quantitative methods of analysis, stress tests and statistical risk assessment models
based on data of the last few years. At the same time, the correlation between the risk
of securitization and the risk of securities held on balance sheets of banks was ignored.

The first part of the paper also discloses the insufficient attention of the financial
market participants to the systemic risks, such as reduction of liquidity in certain markets
or a drop of housing prices. Due to that, the new information about the growing default
rates or dependence of results of the mortgage securities market on the entire housing
market of the U.S. has not been taken into account.

Finally, even the peculiarities of the system of incentives of financial institutions were
inadequate: higher-yielding investments in riskier securities or other financial instru-
ments were stimulated by huge bonuses and payments, disregarding the long-term im-
pact of taken risks; the change of a more effective and expensive risk insurance scheme
by a cheaper and less effective one was generously rewarded.

In the first part of the paper, less attention has been devoted to the role and signifi-
cance of the public authorities and regulators with respect to influencing the independent
variables of the regression equation; therefore, this part elaborates more on the impact
of the Central Bank of the U.S. and of the system of regulatory financial institutions on
the housing market bubble, as well as on the possible alternative actions of such public
authorities, by which it would be possible to mitigate or avoid the great majority of the
negative consequences of the crisis. Having assessed and considered this properly, the

paper presents the preventive measures for housing market bubbles, regulatory proposals
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for institutions as well as alternatives and long-term political and Government decisions
that would help to better prepare for, or even prevent, financial shocks in the future and
accelerate the economic recovery.

Government practices: unjustified housing acquisition incentives
and insufficient control

Considering that homeownership is beneficial for individuals, families and districts the
Government has encouraged the homeownership for a long time. However, at the same
time the tendency of granting risky mortgages was enhanced. Moran (2009) in his work
proves that the homeownership was mainly encouraged by issuing a number of laws and
legislative acts the purpose of which and their impact on the markets are shown in Table 1.

TABLE 1. U.S. law and acts that contributed to the housing bubble inflation

Year Law/act Purpose and impact on the economy and the markets

1975

Home Mortgage
Disclosure Act/

In pursuit of a social goal - universal home ownership - banks either lowered
credit standards and granted mortgages or faced fines and business penalties

Reinvestment
Act

Equal Credit for the Home Mortgage Disclosure Act (HMDA) or Equal Credit Opportunity
Opportunity Act | Act (ECOA) violations.
1977 | Community Encouraged banks to lend to mortgage customers formerly considered

ineligible for loans. The act committed the Federal regulators to stimulate
financial institutions that fall under their regulations to meet the credit
demand of the public and to keep the credit standards safe and reliable at the
same time. Regulators periodically observed how banks complied with this act
and made decisions based on compliance regarding the new establishments
of affiliates, mergers and acquisitions of the banks.

1986

Tax Reform Act

Encouraged and fostered increased home lending as residential mortgages
have become the sole consumer loans in which the interest paid is tax deductible.

1995

National
Homeownership
strategy

Promoted homeownership as both patriotic and an easy win for all, so the HUD
alleviated many mortgage anxieties for first-time home buyers and fueled
the mortgage engine: insured billions of dollars in loans, changed existing
regulations so that families no longer had to prove that their incomes would
remain stable for five years, allowed lenders to hire their own appraisers, which
often resulted in inflated house valuations, and no longer required lenders to
interview most government-insured borrowers in person or maintain physical
branch offices.

1997

Taxpayer Relief
Act

Exempted most home sales from the capital gains tax, therefore giving people
greater incentive to plow even more money into real estate. At the same
time, the Department of Housing and Urban Development (HUD) loosened
mortgage restrictions so that first-time buyers could qualify for loans they
could not get before.

2003

American Dream
Downpayment
Act

Authorized subsidies to 40,000 low-income households per year to cover down
payments and closing costs. To accomplish this homeownership objective, new
policies encouraging homeownership were advocated, like the “zero-down-
payment initiative” (in 2007 alone, twenty nine percent of mortgages were
originated with no down payment), including ones only requiring the payment
of interest for the first two years of the mortgage loan term or option ARMs
where the borrower chooses how much he or she wants to pay.

Prepared by authors based on Moran, 2009.
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One part of mortgages extended with the Government’s blessing fell into the clutches
of speculators and the other part into the hands of borrowers, who were able to acquire
homes due to the increased availability of credits. Thus, as noted by Moran (2009), start-
ing from individuals who obtained credits for homes appreciating in value and ending
with banks that collected huge taxes, there were few of those who would have liked that
to end.

Although banks are still being blamed for too loose standards of lending to low-
income communities, Crandall (2008) emphasises that all these governmental laws, acts,
programmes or strategies, directly or indirectly, encouraged such lending behaviour.

Some economists and researchers had also investigated the role of the Government
Sponsored Enterprises (GSE) in the context of the subprime mortgage crisis. In his work,
Moran (2009) mentions that such enterprises, the main of which were Fannie Mae and
Freddie Mac, were profit-oriented, privately-owned mortgage finance companies with
their shares traded on the New York Stock Exchange, and were two of the largest compa-
nies in the United States as measured by assets until they were placed into Government
receivership. The principal purpose of Fannie Mae and Freddie Mac was to facilitate a
liquid national market for residential mortgages as a means to foster homeownership.
Thus, they operated in the secondary mortgage market by providing credit guarantees
on mortgage-backed securities or directly investing in mortgages and mortgage-related
securities through their retained mortgage portfolios. Consequently, in November 2008,
Fannie Mae and Freddie Mac owned or guaranteed about 58% of all family mortgages.
In principle, receiving a housing credit from HUD for purchasing mortgage-backed se-
curities, Fannie Mae and Freddie Mac invested in subprime loans, encouraging banks,
thrift institutions, and mortgage companies to make more loans to people with question-
able credit ratings (Moran, 2009, p. 29). In 1998, 44% of the loans purchased by GSE
were from low- and moderate-income borrowers, and in 2005 this share went up to 52%.
The economists have different opinions about such behavior of these enterprises and its
impact on the market of mortgages, however, there are two opinions worth distinguish-
ing here: one of them is that the acts of GSE have considerably contributed to the over-
expansion of the subprime mortgage market and risks, and the other — that the impact of
the GSE on the subprime mortgage crisis was minor, and the acts of GSE were not the
essential driver of the crisis.

The thoughts of the economists and scientists concerning the impact of the GSE on
the crisis are summarised in Table 2: the left side of the Table presents the economists
and scientists and their arguments why and how the acts of GSE influenced the subprime
mortgage crisis, and the right side of the Table shows the economists and scientists and
their arguments why the GSE acts had no decisive influence on the crisis.
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TABLE 2. Impact of GSE activity on the subprime mortgage crisis

GSE activity considerably contributed
to the subprime mortgage crisis

The influence of GSE activity on the subprime
mortgage crisis was relatively moderate or
indirect

Moran (2009) claims that the action from GSE, which
is to operate in the secondary mortgage market by
providing credit guarantees on mortgage-backed
securities or directly investing in mortgages and
mortgage-related securities through their retained
mortgage portfolios, was designed to encourage
those banks to extend home mortgages to
individuals whose credit was generally not good
enough to qualify for conventional loans. However,
it condoned the practice of overly risky subprime
mortgage lending.

Thomas et al. (2010) put stress on the fact that
the subprime mortgage market expansion was
not specific to GSE, because it mainly progressed
through the non-traditional channels and was
funded by issuing non-institutional securities.

Moran (2009) also emphasizes that due to
increasing pressure from the Government to
expand mortgage loans among low and moderate-
income people and from the stockholders to
maintain their phenomenal growth in profits,
subprime mortgage loan originations surged by
twenty five per cent per year between 1994 and
2003, resulting in a nearly tenfold increase in the
volume of these loans in just nine years.

Moreover, as Thomas et al. (2010) note, although
Fannie Mae and Freddie Mac were the main
purchasers of the subprime mortgage backed
securities, that they were simply complying with
the goals set out by the regulators. Such purchases
of securities met the requirements of HUD to
promote loans to low-income borrowers.

Moran (2009) again indicates that the GSE activity
provided banks and loan companies then with the
opportunity to use the cash obtained from Freddie
Mac and Fannie Mae to originate more mortgages.
This constant cash flow kept the housing bubble
inflated.

In addition, Thomas et al. (2010) argue that Fannie
Mae and Freddie Mac did not cause the subprime
boom and bust. They did have a role in buying
senior pieces of structured deals, but these were
the easy AAA parts that lots of investors wanted.
They were not involved in the crucial CDO market
or other vehicles for selling the important junior
pieces of the deals.

Prepared by authors based on Moran, 2009; Thomas et al., 2010.

The acts of GSE were also analysed by Simkovic (2011) in his work “Competition
and crisis in mortgage securitization”. According to the author, both the underlying loan
performance data and financial market prices for packaged securities suggest that the
GSE maintained higher underwriting standards than most other secondary market par-
ticipants. This is also confirmed by data shown in Fig. 1.

Therefore, summarising these attitudes and aspects, in can be concluded that Fannie
Mae and Freddie Mac did not play the essential role in the subprime mortgage securities
market. Moreover, the main reason for their collapse was the lack of capital for surviving
the depreciation of assets which had started in about 2006, and the excessive risk taken
by them when their market share started contracting, whereas the data show that the loan
performance of GSE was better than of other institutions (Simkovic, 2011; Thomas et
al., 2010).

13



Seriously nonperforming loans, Dec. 31,2010
Per cent of each entity's loans that are 90+ days delinquent or in foreclosure

Non-agency Subprime MBS .60%
All Non-agency MBS
Non-agency Alt-A MBS
Banks & Thrifts
Non-agency Prime Jumbo
Total Mortgage Market
FHA & VA

Fannie Mae

Freddie Mac

0.00%  5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00%

FIG. 1. The share of seriously nonperforming loans in different markets and institutions

Prepared by authors based on Simkovic, 2011.

In general, P. Isard (2009) is distinguished for the in-depth analysis of the matters of
lending quality and risk control. In his opinion, the system of the U.S. political campaign
financing generated incentives to do little to curtail subprime mortgage lending or dan-
gerous financial engineering: therefore, the essentially prevailing political opinion was
supportive of the growth of homeownership and resistant to regulation. This becomes
even more obvious when analysing the actions, decisions, and policy of the U.S. Gov-
ernment already before the start of the subprime mortgage crisis. In general, all of them
have contributed heavily to the dangerous expansion of subprime mortgage markets and
securities comprising them, which became uncontrolled and brought about huge losses.
The main acts and policies reducing control and regulation were as follows:

* In 2001, the predatory lending practices started drawing attention, but mortgage
banking industry “bought” the political support >>>>> The plan of “curtailing sec-
ondary mortgages” was given up.

* By 2005, already the great majority of the Congress had admitted that the amounts of
extended bad loans were too large >>>>> Efforts to legislate against such practices
were blocked by the Congressional leadership (T. Delay).

* The Federal Reserve had the authority under the U.S. consumer protection legislation
to set mortgage lending standards to be applied to all >>>>> The Federal Reserve
also refused to exercise such authority.

* As early as in 2000, the Federal Reserve Governor N. Gramlich envisaged the in-
creasing risk of subprime mortgages and tried to warn the federal regulators >>>>>

The Federal Reserve Chairman A. Greenspan was of the opinion that market players
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could decide better than the Government bureaucrats, and therefore the warnings
were dismissed.

The benefits of expansion of homeownership were considered to be worth the risks
taken >>>>> Therefore, there was no sufficient and careful economic analysis assess-
ing the systemic risk of housing depreciation.

B. Born made strong efforts to regulate the rapidly growing market of financial de-
rivatives >>>>> As the development of financial derivatives has been introduced as a
symbol of the U.S. innovations and an advantage of deregulation, the efforts of regu-
lation met stiff resistance from A. Greenspan and leaders of the Ministry of Finance.
Shadow banking system companies became critical in the credit markets and in the
financial system at large >>>>> However, they were not controlled and regulated in
the same manner as commercial banks.

In 2000, the market of credit default swaps was considered to be still very small and
leaving no room for the possible existence of systemic risk >>>>> These transactions
were left unregulated.

The growing systemic risks were ignored and the regulatory tightening met with
strong resistance >>>>> Regulators allowed the issuers of credit default swaps to
operate without accumulating any reserves.

The bankruptcy laws allowed borrowers to file a petition in bankruptcy after sale of
a house for the default on obligations, when the amount was insufficient to cover
all the debt, thus relieving borrowers from collection of the remaining debt >>>>>
Loans were obtained and granted, relying too much on the continuously appreciating
mortgages (homes) rather than on giving due consideration to the possibilities of their
repayment and risks.

Regulators allowed banks to keep risky securities with off-balance sheet companies,
without the need to accumulate any capital reserves >>>>> Such regulatory system
encouraged to shift as many assets as possible to the off-balance sheet companies.
Regulators allowed giant banks to measure their risks and to establish capital require-
ments by themselves >>>>> Under the existing unjustified conditions this inevita-
bly led to excessive exposures of banks (Isard, 2009; Moran, 2009; Geithner, 2008;
Jacoby, 2008; Crotty, 2009).

The mid-September crisis of financial markets forced the Government and regulators

to realise that, as a result of huge systemic risk, the global economy had become a “house

of cards”. Policy-makers have also started to realise that the global economy gradually

developed into a vicious circle going downward in an accelerating spiral with financial

stress and panic contributing to the weakening of economic activity and causing even

greater panic and with linkages between financial markets and economic activity that

could lead to a deep downturn of the global economy (Isard, 2009).
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Imprudent acts and policies of the Federal Reserve

Figure 2 clearly reflects the acts of the Federal Reserve and its interest rate policy pur-
sued before and during the crisis. As we can see, the Federal Reserve had been allowing
the Federal funds rate to rise since early 2000, reaching a target rate of 6.5% percent in
May of that year. In 2001, perceiving the rapidly accelerating weakness in the economy
after the high-tech collapse, the Federal Open Market Committee (FOMC) initiated a
loosening cycle, and by the end of August 2001 the target rate stood at 3.5%. Further
sharp cuts followed the 9/11 attacks, however, and at the end of 2001 the rate stood at
1.75%. The rate was reduced further through 2002 and 2003, finally reaching a level of
only 1% in June 2003. As argued by the Bank for International Settlements, the dollar’s
vehicle-currency role in the world economy makes it plausible that the U.S. monetary
ease had an effect on global credit conditions more than proportionate to the U.S. econ-
omy’s size (Obstfeld et al., 2010, p. 145).

Obstfeld et al. (2010) in his work emphasises that in early 2003 the concern over
economic uncertainties related to the Iraq war played the dominant role in the FOMC’s
thinking, whereas in August the FOMC stated for the first time that “the risk of inflation
becoming undesirably low is likely to be the predominant concern for the foreseeable fu-
ture. In these circumstances, the Committee believes that policy accommodation can be
maintained for a considerable period.” Deflation was viewed as a real threat, especially
in view of Japan’s concurrent struggle with actual deflation, and the Fed intended to fight
it by promising to maintain interest rates at low levels over a long period. The Federal
Reserve kept its promise and did not increase its target rate until nearly a year later.
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FIG. 2. Various term interest rates in the US (Obstfeld et al., 2010).

However, before 2004, the low interest rate policy effects, which also included the
threats of possible inflation and financial instability, had started rising concerns. Un-
derstanding the influence of such policy on the appreciation of prices, in June 2004,
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the FOMC started the policy of the tightening cycle. Until November 2004, the target
rate had already reached 2% and from this point started slowly rising to its peak of 5%
reached in July 2006. As emphasised by Lim (2008) and Obstfeld et al. (2010) in their
works, the entrenched expectations of housing appreciation interacted with low interest
rates and financial innovation to push home prices up even more rapidly after 2003. Con-
sequently, the market of mortgages and securities comprising them expanded rapidly,
while at the same time the mortgage quality in the U.S. deteriorated.

The financial institutions and markets were subject to more serious controls and re-
strictions only in 2007 when the severity of the crisis became obvious, and until then the
market of mortgages and securities comprising them had been prospering and growing at
an accelerating rate. However, when the speculative U.S. housing bubble collapsed and
housing prices started falling down to the actual demand — the level of supply, banks and
financial institutions became exposed to defaults and the resulting loss of assets.

Thus, the Federal Reserve replaced the “dot-com” bubble by the housing bubble,
increasing money supply and keeping low interest rates for a prolonged period, while
residential housing schemes too actively encouraged lending to low-income individu-
als, which later resulted in higher mortgage delinquency rates and reduction of residen-
tial construction volumes and prices. Also, control from above was ineffective and al-
lowed banks and other financial institutions to freely participate in the risky and growing
subprime mortgage securities market, without accumulating sufficient capital reserves,
whereas the control and level of risk of investment banks in the total balance and the
general expansion of activities in the market of subprime mortgages were treated in per-
functory manner, and due to the fragmented structure of control such risk was not fully
assessed or disputed.

l1l. Effects of alternative actions on the data table

The first part of the paper covered the authors’ research of the causes and consequences
of the subprime mortgage crisis in the United States of America in 2007-2008, in which
the multiple regression equation and different statistical coefficients of significance and
determination were calculated and assessed. The research results showed that the sub-
prime mortgage crisis and the housing bubble were not isolated and independent phe-
nomena. They were a result of the parallel functioning of several factors, the sources of
which stretch not only to the risky activities of the private sector but also to the impru-
dent policy of the Federal Reserve Bank, actively pursued housing support policy, and
inadequate control of financial institutions.

The number of new housing starts in the research has been chosen as the dependent
variable — a factor, consequence or result of several independent variables or causes
that have been influencing it for a prolonged time (see Table 3). The list of independent
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variables for the research was compiled in observance of the possibilities to assess them
in quantitative terms over the reference period and also having regard to their poten-
tial direct impact on the number of new housing starts. Although the number of causes
analysed in the literature review was considerably larger, the research focuses on those
factors and causes which could have been directly regulated or influenced by the central
bank or government of the country.

TABLE 3. Dependent variable and independent variables of the analysis

Dependent variable

Independent variables (causes)
(consequence, result)

Federal funds rate
Mortgage charge-off and delinquency rate
Change in demand for mortgage loans

Number of new housing starts Homeownership ratio

Risk-weighted Tier | capital ratio

Federal Housing Administration loans volume
Change in mortgage lending standards

Prepared by authors based on Taylor, 2007; Avery, 2011.

Multiple regression analysis

An important aspect in producing the regression model is to determine the multicollin-
earity. The existence of multicollinearity in the model being produced in this case would
mean a correlation between one or more independent variables of the model, i.e. one
variable can be obtained linearly from other variables with a sufficiently high level of
accuracy. In that case, any small changes in the model or data can bring about significant
and variable changes in the calculated multiple regression coefficients, and the signs of
the coefficients may be incompatible with the economic laws. The multicollinearity itself
does not reduce the reliability and accuracy of the entire model, but it affects the calcula-
tion of its separate variables. It means that the multiple regression model with correlating
variables can show with what accuracy and precision all independent variables predict
the dependent variable, but the model cannot produce any particular results related to
separate independent variables of the model or identify the variable which is insignifi-
cant. Given that the purpose of producing this multiple regression model is to assess the
impact of separate factors and to calculate on its basis the results of alternative actions
of the central bank and the government, the next step in this research paper is to verify
whether the multicollinearity of the model exists, and if it by does exist — to eliminate it
removing closely interrelated independent variables.
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TABLE 4. Paired correlation coefficients of regression variables
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tightening mortgage
underwriting standards

Prepared by authors based on New..., 2013; Selected..., 2013; Senior..., 2013; Seasonally..., 2013; Charge-
off..., 2013; BHCPR...,, 2013; FHA..., 2013.

For the purpose of assessing the multicollinearity, the table of paired correlation coef-
ficients is used. Although quite often the “rule of thumb” is used according to which a
model is considered to be multicollinear when the paired correlation coefficient module
is greater than 0.8, however, in order to calculate the coefficients of the model with the
maximum accuracy, in other stages this threshold is reduced to 0.7. The data of paired
correlation coefficients are presented in Table 4. The grey column shows the correlation
coefficients of the dependent variable and independent variables, thus it is not taken into
account when assessing the multicollinearity of the model. As we can see, the coefficient
is greater than 0.7 only in one case of paired correlation (marked in dark in the Table) —
between the mortgage charge-off and delinquency rate and net percentage share of banks
that have tightened mortgage lending terms. For the purpose of examining which of
these factors should be eliminated, other correlation coefficients are considered. As the
correlation of both factors with the dependent variable is essentially the same and the
ratio of tightening mortgage lending terms is more related to the residual independent
variables, this factor is eliminated from the model.
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The multiple regression equation coefficients are calculated for all residual independ-
ent variables. The data table used for the calculations is presented in Appendix 2. As part
of the factors has been eliminated, the residual ones are marked as follows:

Y — the number of new housing starts, percentage change compared to the last year’s
quarter (dependent variable);

X, — the modified effective federal funds rate (1.25 years time lag); X, — mortgage
charge-off and delinquency rate of 100 largest banks, absolute change compared to the
previous quarter; X; — the net percentage share of respondent banks reporting a higher
demand for mortgage loans; X, — the risk-weighted Tier I capital ratio, percentage change
compared to the previous quarter; X5 — the homeownership ratio, percentage change com-
pared to the previous quarter; X, — the volume of loans insured by the Federal Housing
Administration, USD billion.

TABLE 5. Regression equation calculation results

SUMMARY OUTPUT
Regression Statistics

Multiple R 0.861263309
R Square 0.741774487
Adjusted R Square 0.709496298 t-distribution value = 2.682204027
Standard Error 0.107316815
Observations 55
ANOVA

df ss MS F Significance F
Regression 6| 1.587996469| 0.264666078 | 22.9806723| 1.42067E-12
Residual 48| 0552811144 | 0.011516899
Total 54| 2.140807613

Coefficients | Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 0.18787908 | 0.044748829 | 4.198525064 | 0.000115628 | 0.097905531 0.27785263

Modified effective rate of Federal

Funds. time lag of 5 quarters. % -3.215419553 | 0.793464836 |-4.052378137 | 0.00018464 | -4.810787503 |-1.620051604
. . /0

Mortgage charge-off and
delinquency rate of 100 largest
banks, change compared to the
previous quarter, %

-11.60068789 | 2.660261195 |-4.360732665 | 6.82882E-05 | -16.94950142 |-6.251874363

Net percentage share of banks,
reporting higher demand for 0.308060109 | 0.057033307 | 5.401407065 | 2.02911E-06 | 0.193386961
mortgage loans, %

0422733257

Risk-weighted Tier 1 capital ratio,
change compared to the previous | 1.106674607 | 0.517499827 | 2.138502373 | 0.037593119 | 0.066171487 | 2.147177728
quarter, %

Homeownership rate, change com-

pared to the previous quarter, % -1.201308603 | 3.549283396 |-0.338465112 | 0.736488804 | -8.337621037 | 5.935003831
, %

Volume of loans insured by Federal

. S 8 -0.001824145 | 0.000762641 |-2.391879289 0.020727712 | -0.003357538 |-0.000290753
Housing Administration, bill. USD

Prepared by authors based on New..., 2013; Selected..., 2013; Charge-off..,, 2013; Senior..., 2013.
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In order to assess the impact of each independent variable on the dependent variable,
the statistical significance of each factor is examined using ¢ statistics (see Table 5) show-
ing the independent variables of the model that should be included in the model at a par-
ticular confidence level. If |¢ calculated| > # notional and the null hypothesis is eliminated,
the impact of the independent variable is statistically significant. As the model seeks the
maximum accuracy, the confidence level chosen in this case is 99 % and the notional
value ¢ is 2.6822 (Table 5, upper highlighted boxes, using the TINV function). Having
eliminated the homeownership ratio from the regression model, the same procedure is
repeated until the ¢ statistics of the modules of all residual factors become greater than
the notional value 7 of the confidence level of 99 %. The risk-weighted Tier I capital ratio
and the volume of loans insured by the FHA appeared to be statistically insignificant,
which to a certain extent was also shown by the previous paired regression analysis.

TABLE 6. Results of calculations of the final regression equation

SUMMARY
OUTPUT
Regression Statistics
Multiple R 0.835233692
RSquare 0.697615319
Adjusted R
Square 0.679827985
Standard Error 0.1126636| F-distribution value=  4.190618788
Observations 55
ANOVA
df ss MS F Significance F

Regression 3| 1493460187 | 0.497820062 | 39.21977929 | 2.76454E-13
Residual 51| 0.647347426| 0.012693087
Total 54| 2.140807613

Coefficients Stcg::::rd t Stat P-value Lower 95% Upper 95% ;‘;V;;: ggﬁ;{:
Intercept 0.103011612 | 0.025059616 | 4.110662092 | 0.000143479 | 0.052702335 | 0.153320889 | 0.052702 | 0.153321
Modified effec-

tive rate of Feder-
al Funds, time lag
of 5 quarters, %

-2.698110366 | 0.776807609 |-3.473331536 | 0.001057084 |-4.257616681 | -1.13860405 | -4.25762 | -1.1386

Mortgage charge-
off and delin-
quency rate of
100 largest banks, | -13.0244469 | 2.463088322 |-5.287852158 | 2.60941E-06 |-17.96930294 |-8.079590863 | -17.9693 | -8.07959
change compared
to the previous
quarter, %

Net percentage
share of banks,
reporting higher |10.249545473 | 0.054659102 | 4.56548797 | 3.17442E-05 | 0.139812749 | 0.359278197 | 0.139813 | 0.359278
demand for mort-
gage loans, %

Prepared by authors based on New..,, 2013; Selected..., 2013; Charge-off..., 2013; Senior..., 2013.
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Therefore, having calculated and assessed the impact of separate three residual inde-
pendent variables of regression on the dependent variable, the equation coefficients are
obtained (column Coefficients in the lower part of Table 6). The final calculated regres-
sion equation is as follows:

Y=-2.69811 - X| —13,02445 - X, + 0,24955 - X5 + 0,10301, where

Y — the number of new housing starts, percentage change compared to the last year’s
quarter (dependent variable);

X, — the modified effective Federal funds rate (1.25 years time lag);

X, — the mortgage charge-off and delinquency rate of 100 largest banks, absolute
change compared to the previous quarter;

X; — the net percentage share of respondent banks reporting a higher demand for
mortgage loans.

In other words, having systematised the available data and indicators, the model of
the dependence of the number of new housing starts on the factors, which were directly
and significantly affected by the Central Bank and the policy pursued by the Govern-
ment, was produced. With the help of this model it was established that housing numbers
in the model were influenced by the federal funds rate, the growing demand for mort-
gages and mortgage delinquency rate.

This part of the paper estimates the effects of alternative actions of the Government
and the Central Bank on the number of new housing starts on the basis of the performed
calculations, the regression equation, the relationship and impact indicators, and coef-
ficients. The purpose of this estimate is to assess the alternative actions of the Federal
Reserve and the Government and to forecast what would have been the result of the
appropriate actions taken by the Federal Reserve and the Government at the respective
time. Therefore, the independent variables that have been chosen are those which could
have been monitored, regulated, changed or influenced by the selected policy actions of
the Federal Reserve and the Government, predetermining in such a way the entire direc-
tion of the subprime mortgage market. As already mentioned above in the paper, the
independent variables influenced by the Central Bank include the change of the effective
federal funds rate, and two other variables remain within the sphere of influence of deci-
sions of the country’s government and legislators.

The essence of research of the alternative independent variables is to replace each
independent variable on the basis of tightened rules of the regulation of financial institu-
tions and markets, newly adopted legislative acts and regulations, by the higher federal
funds rate, and on the basis of the modified data and calculated regression equation to
arrive at the result of alternative actions — the number of new housing starts under the

alternative and tightened market conditions.
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Thus, the next phase of the research is the modification of data series of each inde-
pendent variable under more stringent conditions and on the basis of the relevant as-
sumptions.

Modified effective federal funds rate

The question what would have happened if the alternative path of the federal funds rate
would have been chosen is answered using the rule proposed in 1993 by the economist J.
B. Taylor — a model describing how the monetary policy (or, to be more precise, the fed-
eral funds rate) should respond to the economic situation of the country. The rule in itself
is quite straightforward and accentuates the overall price level of the country and the net
output (the difference between the actual and the potential GDP). Although there is no
common agreement on the values of the coefficients that should be used in this rule, this
paper uses the coefficient of 0.5 for the inflation and 0.5 for the net output, which were
selected by the author when introducing this model for the first time. The mathematical
expression of the rule is presented below:

i=r+a*+05 - (m—7*)+0.5 "y, (1)

where:
i — the nominal federal funds rate;
7 — the equilibrium real interest rate;
7 — the current annual inflation rate;
n" — the target inflation rate of the Federal Reserve;
y — the percentage deviation of real GDP from the potential GDP (Taylor, 1993).

To put it otherwise,

_ 100 - (Y- Y*)’ 2)
y 7
where
Y — the real, actual GDP;
Y* — the potential GDP.

In simple terms, the rule of Taylor mechanically links the federal funds rates with
the deviation of inflation from the target and with the net output. This rule of the interest
rate fixing policy has a distinguishing feature, i.e. the federal funds rate increases when
the inflation rises above the target rate or when the real GDP exceeds the potential GDP
level.

For the calculation of the federal funds rates of the period of 2000-2013 under con-
sideration according to the rule of Taylor, the coefficient of 0.5, existing at the inflation

factor, is used on the basis of the classical modification of this rule, but there are many of
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them, and they are quite different. The net output coefficient is also 0.5, so the response
of the Federal Reserve to the inflationary pressure is the same as the response to the ex-
cessive economic potential. For the purpose of simple calculations, in the research it is
considered that the target inflation rate of the Federal Reserve is the officially announced
value of 2%. As shown by Alexis et al. (2005), the real equilibrium interest rate that rep-
resents the real rate of return required to keep the economy’s output equal to the potential
output is time-variant, highly persistent and affected by real shocks. But on the basis of
real-time information that could have been used in reaching a policy decision, complex-
ity and difficulties in precisely estimating the equilibrium interest rate, it is kept constant.
Therefore, in favor of the simplicity of the model, the real equilibrium interest rate is also
considered to be 2%, because such interest rate was originally proposed by J. B. Taylor
in his model and also applied in their works both by Poole (2007) and Taylor (2007).

The current inflation rate is measured as a change in the consumer price index over
the last four quarters. The calculations are based on all the urban consumer price indices
provided by the Labor Statistics Bureau. Given that the data provided by the Bureau are
only monthly, semi-annual or annual, for the purpose of calculations it is necessary to
recalculate the data and convert them into quarterly data. This is done using the quar-
terly indices’ calculation methodology of the Statistics Lithuania: in order to estimate
the changes in quarterly consumer price indices compared to the relevant quarter of the
previous year, a 3-month average of the consumer price indices is determined, and then
the percentage change over four quarters is calculated.

The percentage deviation of the real GDP from the potential GDP is calculated us-
ing the official quarterly estimates of the potential GDP provided by the Congressional
Budget Office and the official quarterly estimates of the real GDP provided by the Bureau
of Economic Analysis. The percentage change, which is necessary for the subsequent as-
sessment of the nominal federal funds rate according to the rule of Taylor, is calculated
using formula (2). More detailed steps of calculating the deviation of the actual GDP
from the potential GDP are also provided in Appendix 1. Appendix 3 systematises all
available and calculated indicators which are inserted in formula (1) to arrive at the fed-
eral funds rate according to the Taylor rule. Given that the obtained numbers do not cor-
respond to the 0.25 percentage point multiples’ increase/decrease of the policy pursued
by the Central Bank, the data of the federal funds rate calculated according to the rule
are rounded to the nearest multiple of 0.25 percentage points, assuming that the effective
interest rate is approaching the nominal rate. Formula (1) presents the instant outcome
of the economic situation, without taking into account the previous interest rates, infla-
tion and other economic indicators or any future forecasts and economic perspectives;
therefore, during the period under consideration, the difference between the results of

interest rates calculated according to the rule of Taylor and the actual data of the federal
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funds rate is obvious. Furthermore, the research is continued disregarding the fact that
the values of interest rates calculated applying the rule of Taylor would differently af-
fect all actual economic indicators according to which the further interest rate data are
calculated, because it is difficult to measure the deviation of inflation required for the
calculations and of the actual GDP from the potential GDP due to the indefinitely large
number of variables influencing them and the complicated relationships among them.
Thus, the calculated values of interest rates, in principle, represent a notional estimate
of a particular quarter based on the information of economic indicators available at that
time. The regression model calculations were carried out using the interest rate fixed
by the Federal Reserve with a time lag of 1.25 years; therefore, analogously, the further
simulation of the situations also uses the data of interest rates calculated according to the
rule of Taylor with a time lag of 1.25 years (see Appendix 3).

The same Appendix 3 presents the data of interest rates used for the further simula-
tion of the model. The model was simulated under three different assumptions: 1) the
federal funds rate completely follows Taylor’s formula, i.e. the interest rate is fixed in
strict compliance with this rule; 2) the federal funds rate follows Taylor’s formula only
to a certain extent, without letting it fall to 1%, and later again returns back to the level
of the actual federal funds rate, i.e. follows the rule of Taylor only from the third quarter
of 2002 until the third quarter of 2007. Thus, at the main stage of inflating the bubble,
the federal funds rate stays higher and inhibits the formation of the bubble as soon as
the first signs of the overheating of economy and of the formation of the housing market
bubble emerge; 3) the federal funds rate follows its actual path and falls to 1%, but later,
in compliance with the rule of Taylor, it raises faster and, at a certain point, again reaches
the actual values, i.e. from the first quarter of 2005 until the third quarter of 2007. In this
case, when the bubble starts inflating, the federal funds rate rapidly falls, but a sudden in-
crease of the interest rate prevents the bubble from getting significantly inflated. In other
words, although such actions are rather delayed, they still allow taking the measures to
regulate the economy.

It should be noted that the data series in column 8 is used for the simulation of the case
when the rule of Taylor is completely followed, in column 9 — when the interest rate is
not allowed to reach 1%, and in column 10 when the interest rate is allowed to reach 1%,
but later is elevated quicker. Furthermore, all calculations are provided with a time lag
of 1.25 years, therefore, in order to obtain a certain interest rate effective from the third
quarter of 2002, it should be determined five quarters before, i.e. in the second quarter of
2001, etc. Detailed calculations of different scenarios in the research are presented after
modification of all data of independent variables (Appendix 4 and Appendix 5).
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Mortgage charge-off and delinquency rate of 100 largest banks

The exceptional numbers of new housing starts over the analysed period are linked with
the subprime mortgage market problems. While low interest rates increased the supply
of funds to the mortgage market, the high housing inflation along with the increasing de-
mand for mortgages resulting from the housing market promotion policies had led to a
significant reduction in mortgage charge-off and delinquency rates because of various sub-
prime mortgage incentives offered to homebuyers. However, when the period of incen-
tives ended, the prices started falling and the market participants’ expectations worsened,
the relatively low mortgage charge-off and delinquency rates reversed. Under the hous-
ing promotion policies, many subprime mortgages were extended to low-rated borrowers,
i.e. large numbers of loans were of poor quality. Although, for a certain period of time,
they were concealed by rising prices and market optimism, as soon as the first signs of
economic disturbances manifested themselves the poor-quality loans became delinquent
or simply defaulted. However, before the reversal of the mortgage charge-off and delin-
quency rate, many mortgages and mortgage-backed securities had been issued with credit
ratings reflecting unusually low delinquency rates, which increased only later. Automatic
underwriting programmes, which look at the risks of mortgages and securities, mortgage
charge-off and delinquency rates underestimated the effects of the price change on sub-
prime mortgages. Hence, people purchased securities comprising such mortgages without
knowing the risk that they entailed (Taylor, 2007). Although it is difficult to adjust the rate
in the right direction over a short period, because it partially reflects the result of mortgages
issued in the past, nevertheless, it is a perfect reflection of the longer-term policy direction
of the Central Bank and the Government. Given that the years of 2001-2004 were noted
for the improving conditions, the numbers of poor quality mortgages issued during that
period were the largest, the negative outcomes of which started manifesting themselves in
20062007 when the first larger mortgage repayment amounts appeared, which the bor-
rowers were unable to repay. The falling mortgage charge-off and delinquency rates posi-
tively predisposed the creditors as regards the future economic situation, so the standards
loosened, and the growing demand for homes boosted their prices and concurrently the
housing demand. However, the higher mortgage charge-off and delinquency rates, in their
turn, showed a negative example to the markets and worsened the market participants’ ex-
pectations, which also caused a sharp decline in the numbers of new housing starts. If the
Central Bank and the Government would not have encouraged so actively the expansion of
the housing market, the standards of mortgages would have probably remained almost the
same as in 2001-2002, and the mortgage charge-off and delinquency rate would not have
increased as much as they actually did. Thus, the actual data of this rate are modified rely-
ing on the assumption that if the incentives of the Central Bank and the Government would

have been smaller and the mortgage standards and conditions would not have changed to
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such a great extent, the mortgage charge-oft and delinquency rate would also have been
retained. Accordingly, the actual data are calculated assessing them according to the mov-
ing central average of the rates that existed 2 years on either sides of the respective point
in time, because, in addition to allowing the smoothing of changing data and obtaining the
trend equation, such a period also eliminates high fluctuations caused by price changes.

Net percentage share of respondent banks reporting a higher demand
for mortgage loans

The Government incentives were directed not only towards creating the supply on the
creditors’ part, but also towards encouraging the demand on the debtors’ part. Lower-in-
come individuals were offered different mortgage incentives, such as loans guaranteed by
FHA available for a low down payment, reducing credit scores for individuals eligible to
apply for mortgages, as well as lower interest rates and insurance premiums, different leg-
islative acts imposing obligations on creditors to extend subprime mortgages, penalties for
the failure to extend mortgages, etc. Such a loosening Government policy predetermined
the increase in the demand for mortgages in a great number of banks during the pre-crisis
period. However, before and during the crisis, the expectations of the existing and potential
borrowers and creditors have changed essentially, leading to restrictions and tightening
of lending schemes, which, in turn, downgraded the general demand for mortgages. The
reducing demand automatically resulted in a more complicated survival of the housing
bubble collapse and recovery. Thus, the mortgage demand increase factor in the research is
simulated under the assumption that the pro-cyclical behavior of institutions with respect
to lending standards and incentive schemes is replaced by a smoother and less fluctuating
data series which could have been achieved without attempting to artificially inflate the
mortgage supply and demand straining both the offered schemes, lending standards and
borrowers to achieve the required level. To put it otherwise, the upward and downward
jumps of the mortgage demand are more reflected by the data trend series using the same
moving central average of the rates that existed 2 years on either side of the respective
point in time, which partially eliminates the volatility of this indicator and equalises the
upward and downward phases over the period under consideration.

Therefore, these two independent variables — the net percentage share of respondent
banks reporting the increase in the demand for mortgage loans and the mortgage charge-
off and delinquency rate of 100 largest banks — represent the second group of variables
that was mostly influenced by the Government decisions to provide active support to the
housing market and to design different homeownership support programmes. This case
(likewise the case of the Federal funds rate) also covers the simulation of three scenarios:

1) modifying the data over the entire period under consideration, assuming that such

active Government policies artificially promoting and inflating the housing mar-
ket in 2000-2013 were ineffective and unrealisable;
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2) modifying the data only from the third quarter of 2002 together with the federal
funds rate and up to the first quarter of 2013, assuming that the measures for the
stabilisation and regulation of the economy are taken as soon as the first signs of
the economic overheating and of the housing market bubble appear;

3) modifying the data only from the first quarter of 2005 together with the federal
funds rate and up to the third quarter of 2013, assuming that even when the first
problems in the economy and housing market appear, the adoption of decisions on
the tightening of control is delayed until the interest rates reach the level of 1% —
only then the measures for the stabilisation and regulation of the economy are taken.

The model of the scenario of alternative actions

The data series of independent variables modified using the above-described ways and
methods are systematised in one data table, on the basis of which the quantitative change
of the new housing starts is estimated. The model is formed by varying the scenarios of
the modification of data of both groups of variables and observing which combination is
best suited for limiting the inflation of the housing bubble forming during the period un-
der consideration and for neutralising the negative consequences of its collapse. The ta-
bles and calculations of combinations of these different data modifications are presented
in Appendix 4. The further analysis in the paper is limited only to the best combination
of different scenarios, as shown in Appendix 5.

The number of housing starts, factual and calculated from the regression equation using modified variables
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FIG. 3. The change of factual housing starts and housing starts calculated from the regression
equation using the first modification scenario for variables in 2000-2013

Prepared by authors based on New..., 2013.
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As we can see, the modification of the data series of all three independent variables
provided the best control of the formation and consequences of the housing bubble. It
means that the interest rate adjustment according to the Taylor rule over the reference
period was the most effective when it was applied from the third quarter of 2002 and re-
turned to the actual rate in the fourth quarter of 2007. The application of the rule of Tay-
lor to the entire reference period proved to be less effective, because actually the interest
rate calculated according to the rule over the entire pre-crisis period was slightly above
the actual rate. Due to that, the recovery from the “dot-com” bubble collapse and 9/11
attacks would have lasted longer. Furthermore, the rule of Taylor appeared to be quite
short-sighted for the future forecasts, so if its application is continued after 2007, the
interest rate would be kept at a high level for a prolonged period, and due to that the es-
timated number of new housing starts would fall even below the actual number, causing
even more painful consequences and recovery after the subprime mortgage crisis. The
application of the Taylor rule from the first quarter of 2005 also appeared to be quite ef-
fective, but over the same period of 2002—-2005 the housing market bubble inflated con-
siderably more and the market collapse would generate larger negative consequences.

The number of housing starts, factual and calculated from the regression equation using modified variables
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B Number of housing starts, percentage change compared to the quarter of a previous year, %

Number of housing starts, calculated from the regression equation using modified variables, percentage
change compared to the quarter of a previous year, %

FIG. 4. The change of factual housing starts and housing starts calculated from the regression equ-
ation using the third modification scenario for variables in 2000-2013

Prepared by authors based on New...,, 2013.

The modification of decisive factors of the Government programmes and policies
supporting homeownership in the model also relies on the second scenario. Although
the results produced by the first scenario (modifying the data over the entire period), as

shown in Fig. 3, do not differ considerably, still the second scenario is more logically
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and economically sound — the support programmes as such are not bad or dangerous,
and therefore in this case they would be treated more strictly only upon the emergence
of the first disturbances in the economy and the housing market and in parallel with the
change of the federal funds rate. The third scenario has already been essentially given
up, because the greatest rise in the mortgage charge-off and delinquency rates and in the
demand for mortgages was in 2003-2006 (see Fig. 4). Therefore, due to artificially pro-
moted and deteriorating quality mortgages over this period, the numbers of new hous-
ing starts obviously jumped up towards the actual values. Consequently, the subsequent
decline of this number would have caused more painful circumstances than in the case
of the second scenario.

On the basis of the regression equation calculated in the first part of the paper, the val-
ues of the numbers of new housing starts are calculated from the available data modified
according to the second scenario and compared with the actual values to assess whether
the developed model and simulated scenarios actually generate the real effect. The dif-
ferences between the actual and the simulated (in the case of alternative decisions and
actions of the Central Bank and the Government) values of the numbers of new housing

starts are shown in Fig. 5.

The number of housing starts, factual and calculated from the regression equation using modified variables
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FIG. 5. The change of factual housing starts and housing starts calculated from the regression equ-
ation using the second modification scenario for variables in 2000-2013

Prepared by authors based on New...,, 2013.

The number of the modified factors of new housing starts, calculated according to the
regression equation before the third quarter of 2002, when more stringent decisions regu-
lating the financial market, banks and housing market were introduced, is basically similar
to the index of the calculated unmodified factors, because the data during that period, due
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to the selected second scenario of actions, are not modified and therefore close to the actual
data. The number of the new housing starts calculated over this period, albeit being quite
volatile due to the fluctuations in the values of the independent variables affecting it, in
principle stayed below the actual values exceeding them only over one quarter.

The subsequent implementation of the plan of alternative actions obviously distin-
guishes the curve of actual values from the curve of values calculated by the model. The
actual values continued growing and the housing market bubble kept inflating — almost
four years in a row (2002—-2006) the average annual increase in the number of the new
housing starts was almost 10%, while the curve calculated according to the model during
the reference period remained more or less stable, staying at the level of 4-5% until 2005
and declining to a slightly higher 6-7% rate reduction when the first signs of the sub-
prime mortgage crisis appeared. Thus, the curve of the model testifies to the effective-
ness of the selected alternative actions — they prevent the housing market bubble from
inflating to such a great extent, and the rate of their change is more stable, lower and
better forecasted. The increase in the case of the actual data lasts until the first quarter of
2006, and in the case of the calculated data — until the fourth quarter of 2004 when there
is a shift, and the trend of growth in the number of actual rates prevailing for a consider-
able period of time is replaced by the reducing growth rates until the beginning of 2006
when both the actual and the calculated values reverse to the negative side and the new
housing start numbers start declining. It is worth noting that the change in the calculated
values was again considerably lower — from end-2003 until the beginning of 2009, i.e.
over five years, the actual values of change in the numbers of the new housing starts
dropped from 17.00% to —50.56%, resulting in almost 70% of absolute difference. While
the calculated values were far more stable — from their peak of 4.31% in the second quar-
ter of 2003 until the lowest level of — 24.58% in the second quarter of 2008, resulting,
therefore, in a more than twice smaller jump and a fall of the number as compared to the
actual value. Although a sudden jump and fall of the number of the new housing starts in
itself is not inferior, for example, to the extended and long-lasting decline of the number,
we can see from the graph that essentially the change in both the actual and the calcu-
lated values over time was very similar — the maximum and minimum points of curves
occur in the close quarters, and the points at which both the curves cross the zero axis
are similar. Thus, the main difference is the angle of curves, the slope which shows how
significantly the number of the new housing starts fluctuated over the reference period,
i.e. how strongly the bubble got inflated and what was the extent of the consequences of
its collapse. Apparently, the curve of the actual values testifies to both the considerably
more inflated bubble and to more painful consequences for the housing market after its
collapse, because the quantitative reduction of the new housing starts over the same pe-

riod was noticeably greater than the curve of calculated values reflects.
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The last period of 2010-2013, visible in Fig. 3, looks rather controversial — the actual
values really stay above the calculated ones. This, however, is explained by the fact that
the developed model and the modification of data were aimed at, and concentrated on,
controlling the housing market bubble rather than on stimulating the economy and re-
covery programmes; therefore, even during the post-crisis period, the model focuses on
the as stable and moderate as possible change in the numbers of the new housing starts.

Therefore, under the rapid appreciation of housing prices, the charge-off and de-
linquency rates of the secondary mortgage reduced, leading to more favorable credit
ratings than it was possible to maintain. When the short-term interest rates returned to
the normal level, the housing demand rapidly declined, concurrently reducing the hous-
ing and construction volumes and at the same time even more negatively affecting the
inflation of prices. At that time, mortgage delinquency and foreclosure rates consider-
ably increased, finally leading to the decline in the subprime mortgage market and in all
financial instruments and securities.

Although the actions of the Federal Reserve in the developed alternative model might
seem to be over-zealous and slowing down the economy and growth, however, in the
given case and under the given circumstances, subject to the assumptions made, they
would have helped avoid such a great rapid inflation of the housing market bubble and
the negative consequences of its collapse. Certainly, in the case of the free market econ-
omy, the regulation should be reduced to the minimum — then theoretically the best func-
tioning of the economy can be achieved. However, due to the excessively grown weight
and significance of financial institutions in the national economies, leaving the govern-
ments and central banks responsible for their rescue in critical situations, the great ma-
jority of them use their “immunity” and the “too-big-to-fail” tag. Thus, the inadequately
measured and priced risk brought about huge losses to both financial institutions as the
private sector and to the national economy, followed by new assistance packages issued
one after another trying to protect against such losses.

It follows from the above that a financial institution which applies for the state sup-
port in the cases of economic difficulties should also contribute by submitting itself to a
more stringent control and accumulate an additional reserve from its own funds rather
than from the taxpayers’ money.

And here the question of what — large or small institutions, or none at all — should
be regulated by the national supervisory authorities arises as the principal one. At this
point, it should be admitted that the impact of large financial institutions on the market is
too great to allow them operate in the economy uncontrolled, and, at the same time, the
price of seeking short-term profits at all costs, which is one of the essential features of
the private sector, both for the financial institutions and taxpayers is considerably higher
than the assumed risk is worth.
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IV. Conclusions and proposals

Having summed up the thoughts, theories, arguments, facts and considerations of the
economists and researchers about the causes and factors of the subprime mortgage crisis
in the U.S. in 2007-2008, the following conclusions were drawn:

1. The analysis of theoretical aspects of the role of public authorities has shown that
control from above was ineffective and allowed banks and other financial institu-
tions to freely participate in the risky and growing subprime mortgage securities
market, without accumulating sufficient capital reserves, whereas the control and
level of risk of investment banks in the total balance and the general expansion of
activities in the market of subprime mortgages were treated in a perfunctory man-
ner, and due to the fragmented structure of control such risk was not fully assessed
and supervised.

2. The analysis of literature and regression has shown that the Federal Reserve has
deliberately replaced the “dot-com” bubble by the housing bubble, by increasing
money supply and keeping low interest rates for a prolonged period and ignoring
the Taylor rule, which indicated the economic overheating and the formation of
the bubble. Furthermore, until 2007, the housing schemes had been too actively
encouraging lending to low-income individuals, which later resulted in higher
mortgage delinquency rates and in the reduction of residential construction vol-
umes and prices.

Having systematised the authors’ research of the causes and factors of the subprime

mortgage crisis in the U.S. in 2007-2008, the following conclusions were drawn:

1. Having summed-up the results of the regression equation obtained in the first
part of the paper, the model of the impact of the alternative actions of the Federal
Reserve and the Government on the number of the new housing starts has been
developed, which uses the modified data of independent variables. Having exam-
ined several different situations of the model, it was established that the following
policies of the Central Bank and the Government in controlling the housing bub-
ble would have been most effective:

a) adjusting the interest rates according to the rule of Taylor over the analysed pe-
riod and starting to apply it from the third quarter of 2002 and returning to the
actual rate in the fourth quarter of 2007, which would have helped in avoiding
the greater part of the housing market bubble.

b) if such active Government support programmes would not have been applied
from the third quarter of 2002 and until the end of the period under considera-
tion, the number of the new housing starts would not have first increased and
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2.

later reduced to such a great extent under the influence of factors resulting

from such programmes.
The quantitative change of the new housing starts calculated using the regression
equation on the basis of the modified data of independent variables obviously
differs from the curve of actual values. The actual values kept increasing and
inflating the housing market bubble, while the curve calculated according to the
model, i.e. upon implementation of the plan of alternative actions over the respec-
tive period, has remained more or less stable. Thus, the curve of the model testi-
fies to the effectiveness of the selected alternative actions — they would prevent
the housing market bubble from inflating to such a great extent, and the rate of
quantitative change of the new housing starts would be more stable and lower in
absolute terms.

On the basis of analysis of the literature and the developed model of alternative pol-

icy actions of the Central Bank and the Government, the following proposals for the

prevention of the housing bubble formation and subprime mortgage crisis are provided:
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a)

b)

d)

to pursue a more rules-based monetary policy and the fixing of interest rates that
are time-tested and effective, rather than implement a discretionary monetary pol-
icy which calls for the particular prudence. In other words, the interest rate should
be fixed with due regard to the macroeconomic development in the inflation and
real GDP indicators, and the fixing of the interest rate, which is based on other
factors, should be well thought-out and estimated;

to give up the active and aggressive promotion policies in housing development
that have put creditors under abnormal pressures, encouraged excessive lending
to low-income individuals and artificially inflated mortgage demand and supply.
This would mean tighter requirements for individuals applying for a FHA guaran-
teed mortgage loan, larger amounts of down—payments, and more prudent goals
and volumes of GSE mortgage purchases adopted with due regard to the systemic
risk, as well as a more responsible and better assessed lending by private credi-
tors;

to introduce a tighter capital adequacy framework based on the Basel 111 guidelines.
The framework should comprise not only the increase of the Tier I capital ratio,
which is most important for covering the losses, and also additional capital buffers.
Furthermore, regular performance of stress tests, the tightening of liquidity ratios,
capital planning resolutions, improvement and reconsideration of the entire system
of risk weightings calculating the capital ratios are also a critical factor;

to increase the transparency and clarity of financial derivative instruments while

monitoring and analysing the mortgage-backed securities’ transactions between



the counterparties. The supervision of sellers of the credit default swaps (CDS)
should also be considerably enhanced. Moreover, subprime loans should not be
extended to individuals eligible to a prime loan, and highly concessional loans
should be banned completely. Commissions and various bonus incentives paid for
the contracting of high-interest rate loans should be limited, and the use of credit
rating systems should be subjected to a very careful review, at the same time de-
manding the higher transparency between banks and credit rating agencies, what
would allow achieving a better rating of mortgage-backed securities and reduce
the asymmetry of information. The risk management should be changed by im-
proving the risk assessment systems and providing risk managers with a higher
influence within the components related to financial derivatives;

e) to implement a tighter direct and indirect control of the shadow banking. The
indirect control should cover the banking and insurance sector regulation defining
and controlling the shadow banking related potential risks of financial institutions
and deter financial institutions from circumventing the capital adequacy and other
requirements. The direct controls of the shadow banking activities should include
the monitoring of the liquidity risk and requirements of the liquidity risk manage-
ment system as well as the requirements for the use of the system of leverages and
improvement of reporting and transparency that would facilitate the identification
of the risks taken and the monitoring of shadow banking activities.
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APPENDICES

APPENDIX 1. Calculation of potential and real GDP percentage change

Potential Percent- Potential Percent- Potential Percent-
Quarters | GDP, bill. F:)eiﬁl SSDI;)’ age Quarters | GDP, bill. ':Eﬁl Slsjgl age Quarters | GDP, bill. Rbeiﬁl SE;’ age
usb : change usb . change usb . change

1998 Q1 | 11237.98 | 11309.00 | 0.63% | 2003Q2 | 13411.43 | 13151.80 | -1.94% | 2008 Q3 | 15163.83 | 14895.10 | -1.77%
1998 Q2 | 11333.93 | 1141870 | 0.75% | 2003 Q3 | 13496.61 | 13374.00 | -0.91% | 2008 Q4 | 15243.10 | 14574.60 | -4.39%
1998Q3 | 11431.67 | 11568.10 | 1.19% | 2003 Q4 | 13578.98 | 13525.70 | -0.39% | 2009Q1 | 15290.43 | 14372.10 | -6.01%
1998 Q8 | 11530.98 | 11757.90 | 1.97% | 2004Q1 | 13687.85 | 13606.60 | -0.59% | 2009 Q2 | 15356.59 | 14356.90 | -6.51%
1999 Q1 | 11633.89 | 11867.80 | 2.01% | 2004Q2 | 13765.35 | 13710.70 | -0.40% | 2009 Q3 | 15418.82 | 14402.50 | -6.59%
1999Q2 | 1173590 | 11967.70 | 1.98% | 2004 Q3 | 13841.95 | 13831.00 | -0.08% | 2009 Q4 | 15477.81 | 14540.20 | -6.06%
1999Q3 | 11839.37 | 12120.10 | 2.37% | 2004 Q4 | 13918.44 | 13947.70 | 0.21% | 2010Q1 | 15480.88 | 14597.70 | -5.70%
1999Q4 | 11944.41 | 12329.80 | 3.23% | 2005Q1 | 14037.47 | 14100.20 | 0.45% | 2010Q2 | 15535.20 | 14738.00 | -5.13%
2000Q1 | 12045.40 | 12365.20 | 2.65% | 2005Q2 | 14116.99 | 14177.20 | 0.43% | 2010Q3 | 15589.53 | 14839.30 | -4.81%
2000Q2 | 1215531 | 12598.70 | 3.65% | 2005Q3 | 14197.30 | 1429290 | 0.67% | 2010Q4 | 15645.09 | 14942.40 | -4.49%
2000Q3 | 12266.24 | 12614.80 | 2.84% | 2005Q4 | 14278.74 | 14372.00 | 0.65% | 2011 Q1 | 15780.64 | 14894.00 | -5.62%
2000Q4 | 12377.72 | 12682.00 | 2.46% | 2006 Q1 | 14360.77 | 1454640 | 1.29% | 2011Q2 | 15844.98 | 15011.30 | -5.26%
2001 Q1 | 12473.02 | 12645.70 | 1.38% | 2006 Q2 | 14445.80 | 14591.60 | 1.01% | 2011Q3 | 15911.22 | 15062.10 | -5.34%
2001Q2 | 12583.12 | 12712.80 | 1.03% | 2006 Q3 | 14532.08 | 14604.40 | 0.50% | 2011Q4 | 15979.04 | 15242.10 | -4.61%
2001 Q3 | 12691.89 | 12674.10 | -0.14% | 2006 Q4 | 14619.37 | 1471840 | 0.68% | 2012Q1 | 16047.97 | 15381.60 | -4.15%
2001 Q4 | 12798.64 | 12705.20 | -0.73% | 2007 Q1 | 14685.06 | 14728.10 | 0.29% | 2012Q2 | 16117.35 | 15427.70 | -4.28%
2002 Q1 | 12896.40 | 12824.60 | -0.56% | 2007 Q2 | 14774.69 | 14841.50 | 0.45% | 2012Q3 | 16187.52 | 15534.00 | -4.04%
2002Q2 | 12997.42 | 12894.70 | -0.79% | 2007 Q3 | 14864.20 | 14941.50 | 0.52% | 2012Q4 | 16258.69 | 15539.60 | -4.42%
2002Q3 | 13095.86 | 12956.70 | -1.06% | 2007 Q4 | 14952.82 | 14996.10 | 0.29% | 2013 Q1 | 16329.87 | 15583.90 | -4.57%
2002Q4 | 13191.40 | 12962.90 | -1.73% | 2008 Q1 | 14995.63 | 14895.40 | -0.67% | 2013 Q2 | 16401.94 | 15679.70 | -4.40%
2003 Q1 | 13323.35 | 13028.60 | -2.21% | 2008 Q2 | 15081.07 | 14969.20 | -0.74% | 2013 Q3 | 16475.47 | 15839.30 | -3.86%

Prepared by authors based on Real..., 2013; Potential..., 2013.
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APPENDIX 2. Regression variables and their data, 2000-2013

Number of new Mortgage de- | Net percent- | Risk-weight- Volume Net per-

housing starts, | Modified ef- | linquencyrate | age share ed Tier 1 Hom.e—own- of loans centage
percentage fective rate | of 100 largest | of banks, | capital ratio, SEPES insured share of Federal
change com- of Federal | banks, abso- | reporting | percentage [ by Fed- banks, Funds

Quar-ters . N change . . A a
pared to the Funds, time | lute change higher change eral Housing | tightening | effective

" compared to L .
corresponding lag of 5 compare'd to | demand for compare'd to e Ad.mlnls.tra— u.nderwrlt— rate, %

quarter of the | quarters, % | the previous | mortgage | the previous tion, bill. ing stan-

previous year, % quarter, % loans, % quarter, % CRELEH50 uUsD dards, %
2000 Q1 -1.98% 4.75% -0.19% -63.5% 1.84% 0.30% 19.1 -1.9% 5.75%
2000 Q2 0.34% 4.75% -0.10% -42.6% 1.90% 0.15% 246 -5.6% 6.25%
2000 Q3 -9.08% 4.75% 0.22% -39.7% 3.62% 0.74% 229 0.0% 6.50%
2000 Q4 -6.88% 5.00% 0.46% -32.7% 0.00% -0.30% 214 0.0% 6.50%
2001 Q1 -2.60% 5.25% -0.24% 0.0% -2.85% 0.00% 33.0 0.0% 5.50%
2001 Q2 2.63% 5.75% 0.07% 46.1% 1.90% 0.30% 42.5 3.8% 4.25%
2001 Q3 5.90% 6.25% 0.23% 24.5% 3.62% 0.59% 39.5 3.8% 3.50%
2001 Q4 2.21% 6.50% -0.15% -1.9% 0.00% -0.15% 36.9 3.8% 2.25%
2002 Q1 6.10% 6.50% -0.21% 28.9% 1.48% -0.29% 304 1.9% 1.75%
2002 Q2 3.06% 5.50% -0.17% 5.6% 1.56% -0.29% 39.2 1.9% 1.75%
2002 Q3 6.83% 4.25% -0.04% 27.5% 0.10% 0.59% 36.4 3.9% 1.75%
2002 Q4 10.26% 3.50% 0.00% 40.0% -0.82% 0.44% 34.0 10.0% 1.50%
2003 Q1 1.54% 2.25% -0.19% 7.4% 1.03% -0.44% 36.0 11.1% 1.25%
2003 Q2 3.39% 1.75% -0.22% 17.0% 0.82% 0.00% 46.0 5.7% 1.25%
2003 Q3 11.43% 1.75% -0.12% 46.3% 0.10% 0.59% 43.0 1.9% 1.00%
2003 Q4 17.00% 1.75% 0.56% -18.6% 1.93% 0.29% 28.0 0.0% 1.00%
2004 Q1 13.34% 1.50% -0.59% -38.5% 5.97% 0.00% 24.0 -1.9% 1.00%
2004 Q2 9.92% 1.25% -0.13% -5.8% -6.95% 0.87% 25.0 -7.8% 1.00%
2004 Q3 4.11% 1.25% 0.03% -7.7% -0.50% -0.29% 19.0 -5.8% 1.50%
2004 Q4 -2.50% 1.00% -0.06% -24.5% 1.83% 0.29% 16.0 1.9% 2.00%
2005 Q1 5.53% 1.00% -0.14% -27.5% -1.89% -0.14% 14.0 -7.8% 2.50%
2005 Q2 6.66% 1.00% 0.11% -18.3% 0.41% -0.72% 16.0 -2.1% 3.00%
2005 Q3 6.69% 1.00% 0.08% 20.4% -2.73% 0.29% 15.0 0.0% 3.50%
2005 Q4 3.81% 1.50% 0.27% -22.2% 0.10% 0.29% 12.0 -3.7% 4.00%
2006 Q1 3.53% 2.00% -0.22% -44.0% -1.66% -0.72% 13.0 0.0% 4.50%
2006 Q2 -9.46% 2.50% -0.04% -23.1% 1.48% 0.29% 16.0 -9.4% 5.00%
2006 Q3 -19.33% 3.00% 0.22% -58.5% -0.52% 0.44% 14.0 -9.3% 5.25%
2006 Q4 -24.92% 3.50% 0.46% -60.4% 1.57% -0.14% 13.0 1.9% 5.25%
2007 Q1 -30.63% 4.00% -0.11% -37.0% -2.68% -0.73% 12.0 16.4% 5.25%
2007 Q2 -21.31% 4.50% 0.22% -15.9% -0.74% -0.29% 18.0 45.5% 5.25%
2007 Q3 -23.42% 5.00% 0.69% -21.3% -0.21% 0.00% 20.0 40.5% 5.00%
2007 Q4 -23.87% 5.25% 0.83% -45.0% -3.95% -0.59% 27.0 60.0% 4.50%
2008 Q1 -28.11% 5.25% 0.89% -69.2% -1.56% 0.00% 38.0 84.6% 3.25%
2008 Q2 -30.79% 5.25% 0.95% -29.7% 3.16% 0.44% 66.0 75.6% 2.00%
2008 Q3 -32.40% 5.25% 1.34% -46.9% -1.10% -0.29% 73.0 84.4% 2.00%
2008 Q4 -43.75% 5.00% 2.41% -72.4% 15.39% -0.59% 67.0 89.7% 0.50%
2009 Q1 -50.56% 4.50% 1.25% -64.0% 3.93% -0.30% 78.0 48.0% 0.25%
2009 Q2 -45.79% 3.25% 0.97% -12.0% -1.29% 0.15% 100.0 64.0% 0.25%
2009 Q3 -31.52% 2.00% 1.51% -16.7% 2.43% 0.30% 89.0 45.8% 0.25%
2009 Q4 -19.56% 2.00% 2.08% -4.3% 4.57% -0.59% 90.0 30.4% 0.00%
2010Q1 17.40% 0.50% 0.06% -35.3% 6.99% -0.15% 56.0 29.4% 0.25%
2010Q2 11.83% 0.25% -1.09% -33.3% 4.65% -0.30% 78.0 4.8% 0.25%
2010Q3 -0.92% 0.25% -0.22% 0.0% 1.72% 0.00% 68.0 4.5% 0.25%
2010Q4 -2.92% 0.25% -0.31% -9.5% -0.54% -0.60% 67.0 9.5% 0.25%
2011 Q1 -6.55% 0.00% -0.28% -13.0% 1.23% -0.15% 47.0 13.0% 0.25%
2011 Q2 -4.94% 0.25% -0.24% -23.8% 1.07% -0.75% 48.7 10.0% 0.00%
2011Q3 6.28% 0.25% -0.16% -12.5% -0.98% 0.61% 46.3 -4.2% 0.00%
2011 Q4 24.29% 0.25% 0.06% 4.5% 0.84% -0.45% 46.1 0.0% 0.00%
2012Q1 23.43% 0.25% -0.01% -4.3% 3.09% -0.91% 47.0 4.3% 0.00%
2012Q2 28.01% 0.25% -0.29% 23.1% -2.71% 0.15% 59.7 11.5% 0.25%
2012Q3 25.22% 0.00% 1.07% 37.0% -0.53% 0.00% 62.8 11.1% 0.25%
2012 Q4 35.93% 0.00% -1.35% 12.5% -2.72% -0.15% 62.9 0.0% 0.25%
2013 Q1 34.34% 0.00% -0.68% 0.0% 1.17% -0.61% 58.3 2.9% 0.25%
2013 Q2 16.67% 0.00% -0.78% 0.0% 0.38% 0.00% 62.0 0.0% 0.00%
2013Q3 13.46% 0.25% -0.95% 3.1% 1.07% 0.46% 45.0 -6.3% 0.00%

Prepared by authors based on New..., 2013; Selected..., 2013; Senior..., 2013; Seasonally..., 2013; Charge-
off..., 2013; BHCPR...,, 2013; FHA..., 2013.
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APPENDIX 3. Calculation of federal funds rate using the Taylor rule

. " Rounded Rounded Federal
Real equi- | Infla- Inflation level Percentage Federal funds Federal funds | funds rate accord-
Quar- librium tion (CPI, change |change between | rate according . 5
. . rate according | ing to the Taylor
ters interest | target, | through 4 quar- | potential and to the Taylor to the Taylor rule (1.25 years
rate, % % ters), % factual GDP, % rule, % Y Py
rule, % time lag), %

1998 Q1 2.00% 2.00% 1.48% 0.63% 4.06% 4.00%
1998Q2| 2.00% 2.00% 1.58% 0.75% 4.17% 4.25%
1998 Q3 2.00% 2.00% 1.60% 1.19% 4.39% 4.50%
1998 Q8 2.00% 2.00% 1.53% 1.97% 4.75% 4.75%
1999 Q1 2.00% 2.00% 1.69% 2.01% 4.85% 4.75%
1999Q2| 2.00% 2.00% 2.11% 1.98% 5.04% 5.00%
1999 Q3 2.00% 2.00% 2.35% 2.37% 5.36% 5.25%
1999 Q4 2.00% 2.00% 2.62% 3.23% 5.92% 6.00%
2000 Q1 2.00% 2.00% 3.26% 2.65% 5.96% 6.00% 4.75%
2000Q2| 2.00% 2.00% 3.29% 3.65% 6.47% 6.50% 4.75%
2000Q3| 2.00% 2.00% 3.47% 2.84% 6.16% 6.25% 5.00%
2000 Q4 2.00% 2.00% 3.44% 2.46% 5.95% 6.00% 5.25%
2001 Q1 2.00% 2.00% 3.41% 1.38% 5.40% 5.50% 6.00%
2001Q2| 2.00% 2.00% 3.32% 1.03% 5.18% 5.25% 6.00%
2001Q3| 2.00% 2.00% 2.68% -0.14% 4.27% 4.25% 6.50%
2001 Q4 2.00% 2.00% 1.87% -0.73% 3.57% 3.50% 6.25%
2002Q1| 2.00% 2.00% 1.23% -0.56% 3.34% 3.25% 6.00%
2002Q2| 2.00% 2.00% 1.32% -0.79% 3.26% 3.25% 5.50%
2002Q3| 2.00% 2.00% 1.58% -1.06% 3.26% 3.25% 5.25%
2002 Q4 2.00% 2.00% 2.25% -1.73% 3.26% 3.25% 4.25%
2003Q1| 2.00% 2.00% 2.98% -2.21% 3.38% 3.50% 3.50%
2003Q2| 2.00% 2.00% 2.01% -1.94% 3.04% 3.00% 3.25%
2003Q3| 2.00% 2.00% 2.22% -0.91% 3.65% 3.75% 3.25%
2003 Q4 2.00% 2.00% 2.00% -0.39% 3.80% 3.75% 3.25%
2004 Q1 2.00% 2.00% 1.82% -0.59% 3.61% 3.50% 3.25%
2004Q2| 2.00% 2.00% 2.79% -0.40% 4.19% 4.25% 3.50%
2004Q3| 2.00% 2.00% 2.67% -0.08% 4.30% 4.25% 3.00%
2004 Q4 2.00% 2.00% 3.38% 0.21% 4.80% 4.75% 3.75%
2005 Q1 2.00% 2.00% 3.04% 0.45% 4.74% 4.75% 3.75%
2005Q2| 2.00% 2.00% 2.92% 0.43% 4.67% 4.75% 3.50%
2005Q3| 2.00% 2.00% 3.82% 0.67% 5.25% 5.25% 4.25%
2005 Q4 2.00% 2.00% 3.67% 0.65% 5.16% 5.25% 4.25%
2006 Q1 2.00% 2.00% 3.69% 1.29% 5.49% 5.50% 4.75%
2006Q2| 2.00% 2.00% 3.92% 1.01% 5.47% 5.50% 4.75%
2006Q3| 2.00% 2.00% 3.34% 0.50% 4.92% 5.00% 4.75%
2006 Q4 2.00% 2.00% 1.97% 0.68% 4.32% 4.25% 5.25%
2007 Q1 2.00% 2.00% 2.43% 0.29% 4.36% 4.25% 5.25%
2007Q2| 2.00% 2.00% 2.67% 0.45% 4.56% 4.50% 5.50%
2007Q3| 2.00% 2.00% 2.35% 0.52% 4.43% 4.50% 5.50%
2007 Q4 2.00% 2.00% 4.03% 0.29% 5.16% 5.25% 5.00%
2008 Q1 2.00% 2.00% 4.14% -0.67% 4.73% 4.75% 4.25%
2008Q2| 2.00% 2.00% 431% -0.74% 4.78% 4.75% 4.25%
2008Q3 | 2.00% 2.00% 5.25% -1.77% 4.74% 4.75% 4.50%
2008 Q4 2.00% 2.00% 1.60% -4.39% 1.61% 1.50% 4.50%
2009 Q1 2.00% 2.00% -0.16% -6.01% 0.00% 0.00% 5.25%
2009 Q2 2.00% 2.00% -0.95% -6.51% 0.00% 0.00% 4.75%
2009Q3| 2.00% 2.00% -1.61% -6.59% 0.00% 0.00% 4.75%
2009Q4| 2.00% 2.00% 1.48% -6.06% 0.71% 0.75% 4.75%
2010Q1 2.00% 2.00% 2.34% -5.70% 1.32% 1.25% 1.50%
2010Q2 2.00% 2.00% 1.78% -5.13% 1.32% 1.25% 0.00%
2010Q3| 2.00% 2.00% 1.24% -4.81% 1.21% 1.25% 0.00%
2010Q4| 2.00% 2.00% 1.22% -4.49% 1.36% 1.25% 0.00%
2011 Q1 2.00% 2.00% 2.13% -5.62% 1.25% 1.25% 0.75%
2011 Q2 2.00% 2.00% 3.35% -5.26% 2.05% 2.00% 1.25%
2011Q3| 2.00% 2.00% 3.75% -5.34% 2.21% 2.25% 1.25%
2011Q4| 2.00% 2.00% 3.34% -4.61% 2.36% 2.25% 1.25%
2012 Q1 2.00% 2.00% 2.81% -4.15% 2.33% 2.25% 1.25%
2012Q2 2.00% 2.00% 1.90% -4.28% 1.81% 1.75% 1.25%
2012Q3| 2.00% 2.00% 1.70% -4.04% 1.83% 1.75% 2.00%
2012Q4| 2.00% 2.00% 1.90% -4.42% 1.74% 1.75% 2.25%
2013 Q1 2.00% 2.00% 1.68% -4.57% 1.56% 1.50% 2.25%
2013 Q2 2.00% 2.00% 1.42% -4.40% 1.51% 1.50% 2.25%
2013Q3| 2.00% 2.00% 1.55% -3.86% 1.84% 1.75% 1.75%

Prepared by authors based on Selected..., 2013; Real..., 2013; Potential..., 2013; Consumer..., 2013.
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APPENDIX 4. Combinations of different data modifications

\ | e > @ >
S¢o |E88%.5 53 | 2482 %0, | B3 £.82 Boy
§8% |§92E52 858 |,3:528/£58 | 85% 328 £5¢
o2 WLt Coun| £ 5| QZESEE|GEE E= = gesSEL| 5E
ob g 20 2Y= 3 33D | P=Lgs| V3= =) Q=L cc| 78 =
£t £ESE5T2 ZFES 539403 538 sFs 5948 Y3| 398
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tes | 2005 (2855925 $3E | 25553 EE88| §3E | 25553 EESW
SPEN |5cELSSS| S 3353 3852 Lftor |gEgt3|  gE5d
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2885 |2638%53 88c |5688e| 5588 28 | ScEfe| 5525
2000 Q1 -1.98% -15.89% 4.75% 0.01% 2.38% 4.75% -0.19% -63.5%
2000 Q2 0.34% -11.84% 4.75% 0.01% 0.58% 4.75% -0.10% -42.6%
2000Q3 -9.08% -15.29% 5.00% 0.01% -3.04% 4.75% 0.22% -39.7%
2000 Q4 -6.88% -17.34% 5.25% 0.00% -3.53% 5.00% 0.46% -32.7%
2001 Q1 -2.60% -0.74% 6.00% 0.00% -3.97% 5.25% -0.24% 0.0%
2001 Q2 2.63% 5.38% 6.00% 0.01% -4.13% 5.75% 0.07% 46.1%
2001 Q3 5.90% -3.44% 6.50% 0.00% -3.63% 6.25% 0.23% 24.5%
2001 Q4 2.21% -5.76% 6.25% -0.05% 1.36% 6.50% -0.15% -1.9%
2002 Q1 6.10% 2.71% 6.00% -0.01% 2.77% 6.50% -0.21% 28.9%
2002 Q2 3.06% -0.93% 5.50% -0.03% 4.33% 5.50% -0.17% 5.6%
2002 Q3 6.83% 6.22% 5.25% -0.03% 6.63% 4.25% -0.04% 27.5%
2002 Q4 10.26% 10.84% 4.25% -0.04% 8.63% 3.50% 0.00% 40.0%
2003 Q1 1.54% 8.55% 3.50% -0.08% 9.14% 2.25% -0.19% 7.4%
2003 Q2 3.39% 12.69% 3.25% -0.07% 7.43% 1.75% -0.22% 17.0%
2003 Q3 11.43% 18.70% 3.25% -0.07% 3.40% 1.75% -0.12% 46.3%
2003 Q4 17.00% -6.36% 3.25% -0.08% 3.14% 1.75% 0.56% -18.6%
2004 Q1 13.34% 4.33% 3.25% -0.05% 1.88% 1.50% -0.59% -38.5%
2004 Q2 9.92% 7.17% 3.50% -0.05% -2.68% 1.25% -0.13% -5.8%
2004 Q3 4.11% 4.62% 3.00% -0.04% -4.48% 1.25% 0.03% -7.7%
2004 Q4 -2.50% 2.27% 3.75% -0.03% -9.85% 1.00% -0.06% -24.5%
2005 Q1 5.53% -3.86% 3.75% 0.00% -16.13% 3.75% 0.00% -16.13%
2005 Q2 6.66% -3.94% 3.50% 0.01% -18.90% 3.50% 0.01% -18.90%
2005 Q3 6.69% -6.83% 4.25% 0.03% -20.96% 4.25% 0.03% -20.96%
2005 Q4 3.81% -8.55% 4.25% 0.08% -25.18% 4.25% 0.08% -25.18%
2006 Q1 3.53% -10.53% 4.75% 0.10% -26.83% 4.75% 0.10% -26.83%
2006 Q2 -9.46% -12.21% 4.75% 0.19% -28.75% 4.75% 0.19% -28.75%
2006 Q3 -19.33% -13.46% 4.75% 0.26% -30.24% 4.75% 0.26% -30.24%
2006 Q4 -24.92% -16.49% 5.25% 0.34% -32.69% 5.25% 0.34% -32.69%
2007 Q1 -30.63% -19.25% 5.25% 0.50% -35.69% 5.25% 0.50% -35.69%
2007 Q2 -21.31% -21.62% 5.50% 0.58% -37.97% 5.50% 0.58% -37.97%
2007 Q3 -23.42% -22.23% 5.50% 0.64% -37.58% 5.50% 0.64% -37.58%
2007 Q4 -23.87% -23.29% 5.00% 0.73% -39.89% 5.25% 0.73% -39.89%
2008 Q1 -28.11% -24.49% 4.25% 0.84% -38.78% 5.25% 0.84% -38.78%
2008 Q2 -30.79% -24.58% 4.25% 0.86% -38.23% 5.25% 0.86% -38.23%
2008 Q3 -32.40% -23.89% 4.50% 0.79% -38.87% 5.25% 0.79% -38.87%
2008 Q4 -43.75% -21.94% 4.50% 0.77% -35.21% 5.00% 0.77% -35.21%
2009 Q1 -50.56% -19.17% 5.25% 0.72% -32.03% 4.50% 0.72% -32.03%
2009 Q2 -45.79% -15.29% 4.75% 0.71% -30.53% 3.25% 0.71% -30.53%
2009 Q3 -31.52% -11.66% 4.75% 0.68% -31.03% 2.00% 0.68% -31.03%
2009 Q4 -19.56% -10.83% 4.75% 0.62% -30.48% 2.00% 0.62% -30.48%
2010Q1 17.40% -5.39% 1.50% 0.58% -27.38% 0.50% 0.58% -27.38%
2010Q2 11.83% -2.97% 0.00% 0.52% -23.33% 0.25% 0.52% -23.33%
2010Q3 -0.92% -1.13% 0.00% 0.44% -20.03% 0.25% 0.44% -20.03%
2010 Q4 -2.92% 0.39% 0.00% 0.43% -14.78% 0.25% 0.43% -14.78%
2011 Q1 -6.55% 5.45% 0.75% 0.19% -9.48% 0.00% 0.19% -9.48%
2011 Q2 -4.94% 7.35% 1.25% 0.07% -5.48% 0.25% 0.07% -5.48%
2011Q3 6.28% 8.96% 1.25% -0.04% -4.73% 0.25% -0.04% -4.73%
201104 24.29% 11.27% 1.25% -0.19% -3.49% 0.25% -0.19% -3.49%
2012 Q1 23.43% 13.26% 1.25% -0.34% -3.43% 0.25% -0.34% -3.43%
2012 Q2 28.01% 14.20% 1.25% -0.37% -1.16% 0.25% -0.37% -1.16%
2012Q3 25.22% 14.78% 2.00% -0.32% 1.32% 0.00% -0.32% 1.32%
2012 Q4 35.93% 14.91% 2.25% -0.33% 1.43% 0.00% -0.33% 1.43%
2013 Q1 34.34% 15.18% 2.25% -0.33% 2.42% 0.00% -0.33% 2.42%
2013 Q2 16.67% 15.63% 2.25% -0.33% 3.96% 0.00% -0.33% 3.96%
2013Q3 13.46% 15.86% 1.75% -0.34% 7.04% 0.25% -0.34% 7.04%

Prepared by authors based on New..., 2013; Selected..., 2013; Senior..., 2013; Charge-off..., 2013; Real...,
2013; Potential..., 2013.
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APPENDIX 5. Choosing the most suitable alternative path of policies

Number of hous-

Number of housing starts,

Rounded

Smoothed mortgage

Smoothed net

ing starts, per- calculated from the regres- Federal funds | charge-off and delin- percentage
Quar- | centage change | sion equation using modified | rate according quency rate of 100 share of banks,
ters compared to the | variables, percentage change | totheTaylor | largest banks, absolute | reporting higher
quarter of a pre- | compared to the quarter ofa | rule (1.25 years | change comparedto | demand for mort-
vious year, % previous year, % timelag), % | the previous quarter, % | gage loans, %

2000 Q1 -1.98% -15.89% 4.75% -0.19% -63.5%
2000 Q2 0.34% -11.84% 4.75% -0.10% -42.6%
2000Q3 -9.08% -15.29% 4.75% 0.22% -39.7%
2000 Q4 -6.88% -17.34% 5.00% 0.46% -32.7%
2001 Q1 -2.60% -0.74% 5.25% -0.24% 0.0%

2001 Q2 2.63% 5.38% 5.75% 0.07% 46.1%

2001 Q3 5.90% -3.44% 6.25% 0.23% 24.5%

2001 Q4 2.21% -5.76% 6.50% -0.15% -1.9%

2002 Q1 6.10% 2.71% 6.50% -0.21% 28.9%

2002 Q2 3.06% -0.93% 5.50% -0.17% 5.6%

2002 Q3 6.83% -1.79% 5.25% -0.03% 6.63%

2002 Q4 10.26% 1.57% 4.25% -0.04% 8.63%

2003 Q1 1.54% 4.14% 3.50% -0.08% 9.14%

2003 Q2 3.39% 431% 3.25% -0.07% 7.43%

2003 Q3 11.43% 3.27% 3.25% -0.07% 3.40%

2003 Q4 17.00% 3.33% 3.25% -0.08% 3.14%

2004 Q1 13.34% 2.67% 3.25% -0.05% 1.88%

2004 Q2 9.92% 0.86% 3.50% -0.05% -2.68%
2004 Q3 4.11% 1.66% 3.00% -0.04% -4.48%
2004 Q4 -2.50% -1.92% 3.75% -0.03% -9.85%
2005 Q1 5.53% -3.86% 3.75% 0.00% -16.13%
2005 Q2 6.66% -3.94% 3.50% 0.01% -18.90%
2005Q3 6.69% -6.83% 4.25% 0.03% -20.96%
2005 Q4 3.81% -8.55% 4.25% 0.08% -25.18%
2006 Q1 3.53% -10.53% 4.75% 0.10% -26.83%
2006 Q2 -9.46% -12.21% 4.75% 0.19% -28.75%
2006 Q3 -19.33% -13.46% 4.75% 0.26% -30.24%
2006 Q4 -24.92% -16.49% 5.25% 0.34% -32.69%
2007 Q1 -30.63% -19.25% 5.25% 0.50% -35.69%
2007 Q2 -21.31% -21.62% 5.50% 0.58% -37.97%
2007 Q3 -23.42% -22.23% 5.50% 0.64% -37.58%
2007 Q4 -23.87% -23.29% 5.25% 0.73% -39.89%
2008 Q1 -28.11% -24.49% 5.25% 0.84% -38.78%
2008 Q2 -30.79% -24.58% 5.25% 0.86% -38.23%
2008 Q3 -32.40% -23.89% 5.25% 0.79% -38.87%
2008 Q4 -43.75% -21.94% 5.00% 0.77% -35.21%
2009 Q1 -50.56% -19.17% 4.50% 0.72% -32.03%
2009 Q2 -45.79% -15.29% 3.25% 0.71% -30.53%
2009 Q3 -31.52% -11.66% 2.00% 0.68% -31.03%
2009 Q4 -19.56% -10.83% 2.00% 0.62% -30.48%
2010Q1 17.40% -5.39% 0.50% 0.58% -27.38%
2010Q2 11.83% -2.97% 0.25% 0.52% -23.33%
2010Q3 -0.92% -1.13% 0.25% 0.44% -20.03%
2010 Q4 -2.92% 0.39% 0.25% 0.43% -14.78%
2011 Q1 -6.55% 5.45% 0.00% 0.19% -9.48%
2011 Q2 -4.94% 7.35% 0.25% 0.07% -5.48%
2011 Q3 6.28% 8.96% 0.25% -0.04% -4.73%
2011 Q4 24.29% 11.27% 0.25% -0.19% -3.49%
2012 Q1 23.43% 13.26% 0.25% -0.34% -3.43%
2012Q2 28.01% 14.20% 0.25% -0.37% -1.16%
2012Q3 25.22% 14.78% 0.00% -0.32% 1.32%

2012 Q4 35.93% 14.91% 0.00% -0.33% 1.43%

2013 Q1 34.34% 15.18% 0.00% -0.33% 2.42%

2013 Q2 16.67% 15.63% 0.00% -0.33% 3.96%

2013Q3 13.46% 15.86% 0.25% -0.34% 7.04%

Prepared by authors based on New..., 2013; Selected..., 2013; Senior...,, 2013; Charge-off..., 2013.
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