Reverse Mortgage as an Option for
Funding Retirement

Master’s thesis within Economics
Author: Sanja Matic
Tutors: Daniel Wiberg Ph.D
Andreas HOgberg Ph.D candidate
Jonkdping May, 2010




Master’s Thesis in Economics

Title: Reverse Mortgage as an Option for Funding Retirement
Author: Sanja Matic
Tutors: Daniel Wiberg Ph.D

Andreas Hogberg Ph.D candidate

Date: 2009-05-27
Keywords: Reverse Mortgage, Age Distribution, Home ownership Rates
Abstract

Elderly looking for a way to increase their monthly cash flow or remove mortgage
payments, can utilize a reverse mortgage to achieve financial independence and
increase cash flow for life. A large number of seniors cannot get traditional “For-
ward” loans because they do not have the income to support them, and the reverse
mortgage technigue is in most cases the only way in which they can get money to
supplement their income. In other words, reverse mortgages provide an option for
funding retirement. In order to test for a relationship between home ownership
rates as dependent variable and explanatory variables | estimate an empirical
model by ordinary least squares estimations. The regression analysis is based on
average data over the time period 2005-2009. The results of empirical investiga-
tion show significant positive effects of GDP and legal origin in all three models.
The empirical analysis also confirms the negative relationship between market ca-
pitalization and home ownership rates.
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1 Introduction

The main characteristics of today's global demographic movements are the problems of
population ageing and social uncertainty of seniors due to regular income shortage. Of
special concern are individuals with low monthly income, such as retirees, social care
system participants, older agricultural population, but especially the older population
without regular income in general. Persons aged 60 and more are subject to financial
exclusion due to low and unsettled income and old age, therefore they cannot fulfill ri-
gid lending conditions of the financial institutions. For this population category, which
does not have enough money for covering everyday life expenses but often owns and
lives in valuable homes, flats or other real estate’s (“Home rich — Cash poor”) which it
does not want to sell, the possibility of supplementing current income through the usage
of Reverse Mortgage financing technique has show to be an acceptable and most rea-
sonable solution. A reverse mortgage is a financial instrument that allows the elderly
homeowner borrowers to access the equity in their home that would otherwise not be
liquid, by providing income while not requiring payment as long as the borrower lives
in the same house.

This, so far neglected population category from the side of credit institutions, is becom-
ing an important target group due to tremendous potential and earning possibilities that
reverse mortgage financing offers. At this moment, there is no similar, equally appro-
priate and efficient financial model for seniors apart from the reverse mortgage, there-
fore, it has an enormous potential for further development and growth not only on the
current leading U.S. financial market, but also all over the world. There are numerous
opinions concerning the economic potential of the reverse mortgage financing model,
but demographic indicators and other prerequisites for a successful expansion show a
positive influence on the financial security, healthcare and social care for seniors.

The purpose of this thesis is to investigate which variables affect the reverse mortgage
market using home ownership rates as proxy dependent variables in the linear regres-
sion model. The thesis will also discuss potential problems and risks connected with re-
verse mortgage financing and try to point out advantages of usage an expansion of the
reverse mortgage financing technique for older homeowners as borrowers, for financial
institutions as creditors, but also for the entire society. The data used for analysis is col-
lected from a set of 37 countries of existing and potential reverse mortgage markets.

The thesis is organized as follows: Section 2 is constructed as a Theoretical Framework,
where reverse mortgage is defined and discussed from its historical development, end-
ing with advantages vs. disadvantages as well as the risks and guarantees in a reverse
mortgage. Section 3 provides a brief review of the literature on previous research re-
garding reverse mortgage. The method used in the analysis is explained in Section 4.
The data used for empirical analysis and brief explanation of all explanatory variables
used in the method is explained in Section 5. Section 6 provides a summary of descrip-
tive statistics and explanations of specific results. Also provide Pearson correlation ma-
trix table for the explanatory variables to address multicollinearity issues. Section 7
presents the results from the linear regression analysis. Conclusions from the study and
suggestions for further research are drawn in Section 8.



2 Theoretical Framework

The ageing population is significant on both a national and international level. It is spe-
cifically in developed countries that population ageing and the necessity of assuring
more budget reverses for financing retirement, healthcare and other expenses for seniors
is becoming a serious problem.

“American has one of the-if not the-most expensive healthcare systems in the world.
U.S. spending on healthcare is about two times as much per person as in the whole of
the OECD an average, but despite this, life expectancy is not higher than elsewhere.”
(UBS Investment Bank, 2006).

Due to this reason, a growth of interest in reverse mortgage financing can be expected.
The rapid growth of the elderly population is of great importance and interest to go-
vernmental and financial institutions. Financial institutions need to be more understand-
ing regarding demographic trends of the elderly and their demand for credit and finan-
cial services including reverse mortgages.

2.1 Historical Development of the Reverse Mortgage Market

Reverse mortgage financing first appeared in Great Britain in the early 1930s (Huan &
Mahoney, 2002) in a form of home-equity reversion. They have been available in the
United States since the 1960s (Law Reform Commission of Saskatchewan, 2006). Dur-
ing the 1970s, the reverse mortgage model appeared in other parts of Europe as well as
in Australia, New Zealand and Canada in the 1980s (Ward, 2004; Law Reform
Commission of Saskatchewan, 2006). Reverse mortgages, also called Home Equity
Conversion or Reverse Annuity Mortgages (RAM), were officially introduced in the
U.S. by the Department of Housing and Urban Development (HUD) in 1987, providing
greater financial security for elderly American homeowners ages 62 and older (Pratte,
1990).

The most important and long-lived reverse mortgage on the U.S. market is the Home
Equity Conversion Mortgage (HECM) offered by the Department of Housing and Ur-
ban Development (HUD) in 1987 to accomplish three main objectives: (1) to permit the
conversion of home equity into liquid assets to meet the special needs of elderly home-
owners; (2) to encourage and to increase the participation of the primary and secondary
mortgage markets in converting home equity into liquid assets; and (3) to determine the
extent of demand for home equity conversion and the types of home equity conversion
mortgages that best serve the needs of elderly households (Szymanoski & E., 1994).
This year Congress authorized the HUD to institute a pilot program and issue 2,500 re-
verse mortgages. Authorization was increased to 25,000 in the early 1990°s and contin-
ued to grow up to this day. HECM program is only insured by the U.S. Federal govern-
ment. Research shows that the reverse mortgage market grew slowly during 1990°s. The
real boom was reached during last decade, where the number of reverse mortgages in
United States continued to double® each year as older households found themselves in
the predicament of being “House rich — Cash poor” (Hendricks, 2003; Max, 2004), but
with slow growth rate through the global financial crisis from 2007-2010.

! According to U.S. Department of Housing and Urban Development (HUD) data, the annual number of
reverse mortgage loans in the year 1990 was 157 loans, in 2000 it was 6 640. The number of U.S. re-
verse mortgage loans by fiscal year is given in Appendix A, Figure 1.



With the ageing population in the U.S. and the rapid appreciation of residual property,
the reverse mortgage industry is designed to prosper. Although reverse mortgages have
been part of the mortgage institutions for a long time, their popularity in the U.S. in-
creased only a few years ago and functions today as a dominant reverse mortgage fi-
nancing model exclusively for America besides the United Kingdom, Canada, Australia
and New Zealand.? The rest of the world is expecting its introduction. The term Equity
Withdrawal Mortgage and Lifetime mortgage used in the United Kingdom is the syn-
onym for the American expression Reverse Mortgage.

2.2 Reverse Mortgage as a Retirement Financing Instrument

People of the age 60 and over without any regular income in general, usually cannot ful-
fill rigid lending conditions of the financial institutions. This population category, which
does not have enough money for covering everyday life expenses and medical bills of-
ten owns and lives in a valuable homes, flat or other real estate (“Home rich — cash
poor””). Home equity is an important wealth component for the elderly (Schulz, 1992;
Schwenk, 1993). Elderly homeowners can use home equity to supplement their retire-
ment income to fund consumption, repair their homes, and finance long-term healthcare
as they age (Jacobs, 1986). The problem that many elderly homeowners face is how to
tap their housing wealth for consumption without selling their house and relocating. The
possible and most reasonable solution to this problem lies in a financial instrument
called Reverse Mortgage.

A reverse mortgage is a financial instrument that allows the elderly homeowner borrow-
ers to access the equity in their home that would otherwise not be liquid, by providing
income while not requiring payment as long as the borrower lives in the same house.
Potential borrowers should permanently live in the property and must have proved own-
ership in order to ensure possibility of mortgage registration. Borrowers do not have to
have income for credit repayment because they do not have that obligation for as long
as they live, sell the house or leave the house, and they do not lose any other rights
gained by then; he/she has a further right to receive pension or other receipts. In the sit-
uation when the retiree moves out or dies, the reverse mortgage lender keeps the mini-
mum between the house value and the outstanding debt. The amount of money that
could be borrowed via a reverse mortgage generally depends on the borrower's age and
the value of the home. A reverse mortgage loan is available to older homeowners be-
tween the ages of 62 and over, regardless of their health condition, exclusively approved
on the real estate basis.

Unlike traditional “Forward mortgage” loans, in reverse mortgage lending, the lender
pays off the borrower, debt increases over time due to adding of accrued interest but the
principal and interest are charged from the value of the property when the loan is closed.
Traditional mortgage loan is “Falling debt, Rising equity”, monthly payoffs decrease
debt but increase borrower's part in the value of the purchased house/flat. Reverse
mortgage is “Rising debt, Falling equity”, due to pay-off plan, borrower's share in the
value of underlying property decreases and his/her debt increases but there is no repay-
ment obligation until the borrower dies, sells or leaves the property.

2 According to U.S. Department of Housing and Urban Development (HUD), Deloitte and Reverse Mort-
gage Daily data, the annual number of reverse mortgage loans from the 2005 until 2009 for Australia,
Canada, New Zealand, the United Kingdom and United States are given in the Appendix A, Figure 2.



The interest rate on reverse mortgage loans should always be below any other current
interest rate in the standard mortgage marketplace, usually calculated on basis LIBOR
or 10-year U.S. Treasury bills. As in traditional mortgage lending, the property in re-
verse mortgage financing is only an insurance instrument (AARP Foundation, 2008).
Depending on the cash flow dynamics in reverse mortgage lending, a borrower's debt
increases with every new cash flow. If the property value increases after the reverse
mortgage was taken, there is a possibility of taking out a second or third reverse mort-
gage on the difference of increased value. It is important to point out that a borrower's
debt can never exceed the value of the property and the total debt must be paid-out from
that value, there is no regress right for charge heirs. The loan balance grows each time
the borrower accesses funds from his/her line of credit or receives a monthly payment,
and the lender is charging borrower interest on the outstanding loan balance as well as a
monthly servicing fee. Loan fees can be paid out of the available loan proceeds. There
are no minimum income or credit requirements for qualifying for the reverse mortgage,
but there are other requirements that borrowers should satisfy. Since the borrower re-
mains the owner of the home, he/she must pay real estate taxes and other conventional
payments.

After the borrower dies, his/her heirs/estate must pay off the loan, usually by refinanc-
ing it into a forward mortgage or with the proceeds from the sale of the home. The bor-
rower or his/her heirs/estate then must facilitate the pay back of the loan using either
private funds or selling the home.

After the loan is repaid, all leftover proceeds from the sale of the property go to the
heirs or the estate. The lender cannot take the home away if the borrower outlives the
loan, the borrower does not need to repay the loan as long as he continues to live in the
house and keeps the taxes and insurance current. When the borrower sells his home or
no longer uses it for primary residence, he/she or his/her estate will repay the cash re-
ceived from the reverse mortgage, plus interest and other fees to the lender.

2.3 Available Categories of Reverse Mortgages

There are three categories of reverse mortgages available in the U.S. market: FHA
(Federal Housing Administration) — insured reverse mortgages, public sector revrese
mortgages, and private sector reverse mortgages (Devaney, Del Vecchio, & Krause,
1990; Scholen K. , 1985). Public sector reverse mortgages, different from the other two
categories, offer a very low cost program to eligible low-income elderly homeowners
for the purpose of home repairs, improvements, or for property tax deferral. Private sec-
tor reverse mortgages are quite similar to the FHA-insured ones but are usually more
expensive to the borrower. The borrower receives a smaller income or monthly payment
from the privately underwritten reverse mortgages, everything else is the same (Pratte,
1990).

Two private sector products are available in the market. First, a government-sponsored
company that buys and sells mortgages, the largest non-banking financial services com-
pany in the world Fannie Mae 1995 has offered a reverse mortgage called the Home-
Keeper, and second is the Financial Freedom, currently the largest private reverse mort-
gage lender and provider in the U.S., guarantees the Cash Account (Ballman, 2004).



Cash from a reverse mortgage can be received as a lump-sum payment, monthly pay-
ments over a fixed period of time, monthly payments over the remaining lifetime of the
borrower if the home is used as principal residence, a credit line that allows the owner
to decide how much cash to get and when to get it, and some combinations of the above
(Kutty, 1996). Money received from a reverse mortgage is tax-free, because it is consi-
dered part of a loan, the property is not sold and the money is not treated as income.

In almost all available articles, the possibility to receive cash from a reverse mortgage
are defined the same as FHA-insured reverse mortgages offer their borrowers. FHA-
insured reverse mortgages offer three basic options; tenure, term and line of credit, or
combination of all these options. The tenure option provides and guarantees monthly
loan payments to the elderly borrower as long as he/she remains in the home. Repay-
ment is not required until the homeowner dies or moves out of the home. Tenure reverse
mortgage is the most popular type of reverse mortgage. Diventi and Herzog (1991) pro-
vide a simulation framework to estimate the amount of a level-payment annuity payable
for a tenure reverse mortgage. Merrill (1991), Hancock (1998), Venti and Wise (1991,
2001) and Mitchell and Piggott (2003) calculated the tenure reverse mortgage that
would provide the homeowners with monthly payments over the borrower’s remaining
life after retirement. In these studies, the maximum amount of reverse mortgage loan is
calculated and the lump-sum loan is converted to lifetime annuities with monthly pay-
ments.

Under the term option, the borrower gets monthly payments from the lender for a fixed
period of time, usually no more than ten years, and repays in a lump-sum when the loan
matures. This is considered riskier to elderly homeowners because they may lose their
homes at the end of the loan contract. Due to instances when the elderly cannot repay
the debt at the end of the term, and are forced to move out of their homes, this form of
reverse mortgage is not popular among homeowners.

Elderly who do not need a supplement to their income, but need a lump-sum of money
at times for paying large health care bills or home repairs, may choose the line of credit
option, which is similar to open-end credit in the financial market.

The monthly payment of a reverse mortgage depends on the following variables: bor-
rower's age (life expectancy), sex (gender), marital status, amount of equity in the house
(75%-80% available for loan), mortgage interest rate, ratio of the loan amount to the
homes’ value, organization cost (e.g., 3% of the principal) and projected rate of appreci-
ation in the home's value (Mayer & Simons, 1994). The monthly or lump-sum payment
by a reverse mortgage is positively related to the borrower's age and the value of home
equity, but negatively related to his/her life expectancy and market rates.

Money received from reverse mortgages can be used for any purpose, but first the bor-
rower must pay off existing mortgage payments with the proceeds from the reverse
mortgage. Many seniors are using these funds for specific purposes (Redfoot, Scholen,
& Brown, 2007): eliminating or reducing monthly mortgage payments and remaining in
their home, making home repairs, covering health care and everyday life expenses, va-
cation, paying off credit cards debts, funding grandchildren’s college tuition, improving
their current lifestyle or quality of life.



2.4  Advantages vs. Disadvantages of Reverse Mortgages

The use of reverse mortgages is supported by the life cycle hypothesis® suggesting that
elderly desire to finance consumption by liquidating assets including home equity that
were acquired in their younger days (Kutty, 1996). Reverse mortgages would be attrac-
tive to elderly homeowners if they become less risk averse and more economically ra-
tional. They need to understand the great opportunity cost of not utilizing their housing
assets (Peyton & Lotito-Badiollo, 1990). Home equity is the major type of wealth of
most elderly (Kennickell & Shack-Marquez, 1992). Appropriate use and management of
home equity as an income-generating asset could enhance their economic status and al-
leviate their heavy reliance on public benefits during retirement (Burns & Widdows,
1990; Hogarth, 1991).

Reverse mortgages have the advantage of receiving monthly payments, remaining in the
home, and having insurance that guarantees the homeowner that he would never owe
more than the future value of the house (Mayer & Simons, 1994). If a homeowner relo-
cates, the sale of the home can be used to pay off the balance of the reverse mortgage.
Advantages of the lump-sum payment from a reverse mortgage are: liquidity for finan-
cial emergencies, such as medical bills or house repairs, and consolidation of outstand-
ing debts (Mayer & Simons, 1994).

Advantages of home equity conversion include (Rose & Ross, 1993)*:

e No repayments as long as the borrower stay in the home. The borrower cannot
be forced from the home to repay the loan.

e Income payments are received income tax-free.

e Payments are not counted as earnings for Social Security or Medicaid purposes.

e Payments continue for the lifetime of the homeowner. Total payments in most
cases may exceed the market value of the home. They can exceed if, for exam-
ple, the borrower lives very long. However, in fact they hardly actually exceed
the value.

e HUD-FHA programs require HUD-approved counseling of the borrower before
entering into contract. Counselors are required to discuss alternatives to reverse
mortgages.

Whether an elderly person will benefit from a reverse mortgage depends on factors such
as desire from proximity to family and friends, emotional attachments to the home, and
financial factors (Chinloy & Megbolugbe, 1994).

Despite a number of advantages of taking reverse mortgage as an option for funding re-
tirement, we can also construct some possible disadvantages of using this kind of loan.
Huck (1987) ascertained that older consumers do not generally like buying on credit.
Mason and Bearden (1980) found that one-third of older respondents believed that using
credit to buy something is a bad practice. Both lenders and elderly homeowners have
been conservative in taking reverse mortgages especially in potential growing countries,
because they are new financial instruments and the regulatory provisions are insuffi-

® About the life cycle hypothesis in detail see; Modigliani, F., & Ando, A. (1960). The “permanent
income” and “life cycle” hypothesis of saving behavior: Comparison and tests, in 1. Friend and R.
Jones (eds.) Consumption and Saving, I1. Philadelphia: University of Philadelphia.

* See Rose, C., & Ross, J. (1993); “The effective use of the reverse mortgage in financial planning.”
Working paper for Academy of Financial Services, Annual Meeting.



cient. The orthodox life cycle model predicts that elderly will convert their home equity
but the evidence indicates they have not, perhaps because the equity is relatively small
for most (Skinner, 1991).

At the end of the loan period, the equity remaining in the home will be substantially re-
duced, because the homeowner has received it in the form of monthly loan advances
and imputed interest and loan charges. Taking out of reverse mortgage usually implies
the bequeathing of a smaller inheritance (Golant, 1992). Although one-third of all elder-
ly homeowners have liquid wealth below $5,000, and a reverse mortgage in a lump-sum
payment or a line of credit could help in an emergency, many elderly people with child-
ren want to pass on this asset to their heirs (Mayer & Simons, 1994). Depending on the
state of residence, loan advances from a reverse mortgage may affect eligibility for
Supplemental Security Income, Medicaid, and other welfare benefits such as food
stamps (Golant, 1992).

Reverse mortgages can be an expensive way to generate cash income, especially in pe-
riods of high interest rates. In a reverse mortgage, a borrower is borrowing his/her own
money (equity), and for his/her privilege, paying out a substantial amount of interest
and loan charges. Persons living alone, especially the very old with lower incomes, may
benefit the most in percentage gains in income from reverse mortgages. Unfortunately,
many in this very group are living in low-valued homes with low appreciation potential
because of declining neighborhoods, and financial institutions do not consider them to
be potentially attractive for a reverse mortgage (Golant, 1992).°

Reverse mortgage loans are not recommended for older individuals who have an in-
vestment or savings income and less attachment to the home. Elderly couples with the
lowest incomes could experience a substantial relative increase in their income flow
from reverse mortgages. If an elderly person is willing to move, he/she is better off sell-
ing the home and investing the proceeds than obtaining a reverse mortgage.

The price of a reverse mortgage may include a flat monthly fee for servicing, origina-
tion fee, closing costs such as an up-front mortgage insurance premium (e.g., 2% of ad-
justed property value), and other fees (Case & Schnare, 1994).° Issues in pricing are the
use of prevailing house price inflation versus zero rate, type of neighborhood, and de-
ferred 7maintenance and depreciation versus appreciation (Chinloy & Megbolugbe,
1994).

> See Golant, S. (1992); “Housing America's elderly,” Newbury Park, Sage Publications.

® See Case, B., & Schnare, A. (1994); “Preliminary evaluation of the HECM reverse mortgage program.”
Journal of the American Real Estate and Urban Economics Association (AREUEA), 22 (2) , 301-346.

’ See Chinloy, P., & Megbolugbe, I. (1994); “Reverse mortgages: Contracting and crossover risk.”
Journal of the American Real Estate and Urban Economics Association (AREUEA), 22 (2) , 367-386.



2.5 Risks in Reverse Mortgage

The individual borrower, after having chosen to acquire a reverse mortgage, faces the
risk of a possibly bankrupt lender. For the lender, the risk surrounding the supply of re-
verse mortgages are far more complicated. Philips and Gwin (1993)® identify several
types of risk confronting the reverse mortgage lender:

Crossover Risk — The risk that arises due to the loan value exceeding the value of the
mortgaged house. Since the interest rate charged from the borrower is usually higher
than the house value appreciation rate, the loan value will certainly exceed the house
value at some future point in time, called the Crossover point. The lender will expe-
rience loss on every outstanding loan beyond the Crossover point. Important Crossover
risks in reverse mortgage are:

1. Occupancy Risk — The attractiveness of the reverse mortgage loan is that it al-
lows the borrower to stay in his/her home until he/she dies. The duration of oc-
cupancy will be increase due to increased longevity. Occupancy beyond the av-
erage crossover point will cause loss to the lender.

2. Mobility Risk — The events of a contingency to repay a loan other than the death
of the borrower are called mobility events. One reason could be the selling of a
house for refinancing or realizing possible profits on the sale due to favorable
real estate trends. Another could be due to health or nursing care. Above average
mobility may cause prepayment risk and below average mobility may cause oc-
cupancy risk.

3. Interest Rate Risk — In the high interest rate regime, the lenders would find it dif-
ficult to achieve asset-liability matching. Reverse mortgage loan assets are lig-
uid, they have every negative cash flow and due to high interest rates, the Cros-
sover point is reached earlier than the expected time, which means assets lose
value. On the other hand, a higher interest rate might force the lender to yield
higher payments on guaranteed investments or bonds.

4. Home Appreciation Risk — If homes do not appreciate as much as expected, the
Crossover point occurs sooner than expected. Property appreciation rates vary
depending on the location and the type of property. Even if the general apprecia-
tion rate is as high as the rate lender predicts, he might still face the property
risk.

Longevity Risk — The risk of the borrower living longer than expected. If a borrower
remains in his/her home for a long period of time, there is a greater chance that the val-
ue of the loan will exceed the value of the property.

Antiselection — The risk of a house value being overstated by Intermediaries or Bor-
rowers.

Moral Hazard — The risk of a borrower’s improper or negligent maintenance of proper-
ty and not taking home insurance or not renewing house insurance in time and not pay-
ing property tax.

Litigations — Risks of litigations with heirs during loan repayment or in handing over
the property to lender.

® See Philips, W., & Gwin, S. (1993); “Reverse mortgages.” Transactions Society of Actuaries, Vol.
XLVIV, 289-323.

10



2.6  Guarantees in Reverse Mortgage

There are several different types of reverse mortgage contracts, but all have one thing in
common: “The lender pays the borrower rather than vice versa” (NRMLA)®. In other
words, the investor promises to pay a homeowner some sum of money, which the
homeowner then converts into current consumption. In exchange, the investor accumu-
lates interest on the loan and earns a stake in the homeowner's equity. The home loan is
repaid only when the borrower leaves the house due to death, permanent move, or sale.
The size of the reverse mortgage, or loan, available to the homeowner is a function of
the property’s initial value and projected future appreciation, the owner’s initial home
equity, interest rates, and the owner's age and that of his/her spouse. In the United
States, income and credit records are not used to determine the loan value, and the bor-
rower's medical condition cannot be used to underwrite the terms of the loan. These re-
verse mortgages provide four guarantees for the borrower, each of which implies risk
borne by the lender (Philips & Gwin, 1993):

¢ Residency Guarantee: The homeowner may remain in the property until death,
regardless of the loan balance.

e Income Guarantee: The income support continues as long as the homeowner
lives in the home.

¢ Repayment Guarantee: There is no repayment obligation until the homeowner
dies or sells the home.

e Nonrecourse Guarantee: The homeowner's other assets cannot be used to re-
pay the loan.

Guarantees presented above show that reverse mortgages are designed to limit the bor-
rower's and the lender’s exposure to financial loss.

2.7 Moral Hazards in the Reverse Mortgage Market

A house is the major assets for most families across the world. Previous analysis of sur-
vey data show that in the absence of a change in family structure, most senior citizens
are unlikely to move. Case and Schnare (1994), state that the elderly desire to stay in
their homes. In fact, homeownership rates remain virtually unchanged after age 55, even
those who move are more likely to move into a large house than a smaller one (Venti &
Wise, 1989; Merrill S. R., 1984; Feinstein & McFadden, 1989).

The reason why older people do not want to move from their homes is that people have
a deep-seated attachment to their house and presumably their neighborhood. Elderly
who own their home are protected from potential rapid increases in rents, which they
might face if they sold and entered the rental market. One study found that homeowner-
ship rates were much higher in rental markets that demonstrated a lot of volatility (Sinai
& Souleles, 2005).% Given the fact that housing costs are such a large portion of the

% National Reverse Mortgage Lenders Association (NRMLA) is the national voice of the reverse mort-
gage industry, serving as an educational resource, policy advocate and public affairs center for lenders
and related professionals. NRMLA was established in 1997 to enhance the professionalism of the re-
verse mortgage business.

%See Sinai, T., & Souleles, N. S. (2005); “Owner-Occupied Housing as a Hedge Against Rent Risk.”.
Working Paper, Philadelphia, PA: Federal Reserve Bank of Philadelphia, 05-10.
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budget of older households, the elderly should be particularly concerned about big
changes in this expenditure (Butrica, Goldwyn, & Johnson, 2005).

Another economic reason why seniors may not want to sell their home is that the house
is treated favorably under Medicaid and other means-tested benefits programs. Elderly
have a lot of reasons why they do not want to sell their homes, but the question is why
when they do sell their homes they tend to buy something that costs just as much or
even more. The first most important reason is poor health, secondly is their desire to
move closer to family, and the third reason for moving is “amenities”, which may in-
volve moving to a resort area and higher costs.

With an absence of resources and a borrower’s freedom to determine the date of exit
from the home, high concerns of adverse selection and a moral hazard in the reverse
mortgage market have been used to rationalize high fees or limited market size (Chinloy
& Megbolugbe, 1994; Szymanoski & E., 1994; Caplin, 2002). Adverse selection arises
if consumers are expecting an unusually long life, low mobility, or low rates of appreci-
ation enter into reverse mortgages at a rate disproportionate to their share of the popula-
tion.

Reverse mortgage might have two dimensions of a moral hazard. The first, modeled by
(Miceli & Sirmans, 1994) and (Shiller & Weiss, 2000) is that a mortgage or facing de-
fault has no incentive to maintain property values. The second moral hazard issue is that
by giving funds to an elderly homeowner, life in the home is made relatively more at-
tractive than life after moving or death, so the act of giving a borrower a reverse mort-
gage may extend the borrower’s stay in the home.

Economists have recognized that reverse mortgage markets may suffer from adverse se-
lection and moral hazard problems. Because reverse mortgage loans are not due until a
borrower dies, sells the house, or permanently moves out, people who know they are
likely to stay in their homes for a long time will find reverse mortgages more attractive
than others. Also, economists are concerned that the moral hazard problem on home
maintenance would make lenders think twice before entering the reverse mortgage mar-
ket. Davidoff (2006)'* showed that homeowners over 75 spend less on routine mainten-
ance than younger owners of similar homes. In practice, the moral hazard problem is
mitigated because borrowers are the residual claimant of the house, and because lenders
are insured against the risk that the proceeds from a home sale fall short of the loan bal-
ance.

Ygee Davidoff, T. (2006); “Maintenance and the home equity of the elderly.” UC Berkeley Working
Paper
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3  Previous Research on the Reverse Mortgage
Market

Over the years most research on reverse mortgages has focused on their potential mar-
ket, technical and financial difficulties in their management. Weinrobe (1987) found
that the age of a homeowner and the value of home equity were positively related to the
decision to convert home equity. However, the ratio of monthly income to equity, being
married, and the homeowner's child as a principal advisor in the conversion decision
were negatively related to home equity conversion.

A series of studies by Venti and Wise (1989, 1990) show that elderly homeowners do
not reduce their housing wealth in the absence of precipitating events such as the death
of a spouse or entry to a nursing home. If elderly homeowners have strong psychologi-
cal attachment to their homes, then reverse mortgages, which generate additional in-
come and liquid wealth for elderly homeowners while allowing them to continue living
in their homes, may be welfare improving for many households.

Several recent studies have looked more specifically at the potential market for reverse
mortgage. Venti and Wise (1991) use the 1984 Survey of Income and Program Partici-
pation (SIPP) to estimate the impact of a reverse mortgage on the income and assets of
homeowners classified in four age groups: age 55 to 64, 65 to 74, 75 to 84, 85 and over.
They found that the median elderly homeowner, even in the lowest third of the income
distribution, would only have a small percentage increase in income from a reverse
mortgage. Although they note that most elderly could substantially increase their liquid
wealth with a lump-sum payment from a reverse mortgage. Venti and Wise conclude
that the potential market for reverse mortgages is limited to single persons who are se-
niors.

After Venti and Wise's investigation, Merrill, Finkel and Kutty (1992) used a different
data set — the American Housing Survey of 1989 and assumed that the potential market
for reverse mortgages is composed of households aged 70 or older, with annual incomes
less than $30,000, who have lived in their homes at least ten years, and who own fully
paid-off houses valued between $100,000 and $200,000.

A year later, 1993, Venti and Wise concluded that home equity was the only form of
wealth that could increase the current income level of the elderly. The majority of
households (70%) over age 62 owned their home and most of these (80%) had no mort-
gage (Mayer & Simons, 1994). The median housing equity was $64,000 while the me-
dian level of liquid assets was $15,000.

Using the same Survey of Income and Program Participation (SIPP) as Venti and Wise
but for the year 1990, Mayer and Simons showed that more than six million elderly
homeowners have high levels of home equity and could increase their monthly incomes
by obtaining reverse mortgages. Although the reverse mortgage payment, as a percen-
tage of monthly income, is small for more households, they showed that it would raise
income for almost 1.5 million elderly persons above the poverty level. This is due to the
fact that most elderly homeowners own their homes free and clear and thus have sub-
stantial amounts of untapped home equity. However, since most elderly homeowners
have little or no current labor income they cannot qualify for a conventional home equi-
ty loan or a line of credit. Mayer and Simons attribute that many elderly households
have very little liquid wealth. They suggest that the availability of a lump-sum payment
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to protect against various financial shocks that might be related to housing, health care,
or automobile care could be very valuable to many elderly homeowners. They use data
from the SIPP to illustrate that drawing the full line of credit available in a lump-sum
could increase liquid wealth by 200 percent or more for many elderly homeowners.

Using a sample of approximately 2,500 loans, Case and Schnare (1994) evaluated
HECM borrower characteristics, including the determinants of product choice. They
calculated the probability of a borrower choosing each payment option as a function of
age, family composition, property value, property location, and other characteristics.
Their findings include the following: 1) younger borrowers were more likely to elect te-
nure payments; 2) there was not a strong relationship between income and product
choice; 3) single men were less likely than women or couples to choose the line of cre-
dit option; 4) borrowers with higher valued properties were much less likely to choose
the line of credit option; 5) rural borrowers were more likely to choose the line of credit
option than suburban or urban borrowers.

The potential size of the reverse mortgage market of 1995 was analyzed by Rasmussen,
Megbolugbe and Morgan. They note that there are two motives for obtaining a reverse
mortgage: to draw down wealth as one age (life-cycle motive) and to diversify illiquid
housing wealth (asset-management motive). They note that for many households the
annuity value may not be large, but the addition to liquid wealth is substantial.

Two years later in 1997, Rasmussen, Megbolugbe and Morgan explored the importance
of investment motives for obtaining a reverse mortgage and noted how certain expendi-
tures, such as long-term care insurance, mid-career human capital investments, and
children’s college costs, may be better financed with a reverse mortgage. The ability of
a reverse mortgage to make housing equity more readily accessible allows homeowners
more flexibility in financing large expenditure. The availability of a line of credit or
lump-sum option is necessary for this expanded flexibility. They also note that for some
borrowers the term duration, rather than the tenure, fits financial needs better.

In the year 1999, Fratantoni C. Michael sought to explain the determinants of reverse
mortgage product choice. A simple theoretical model of the reverse mortgage borrow-
er's product choice is developed using stochastic dynamic programming techniques.
Support for the theoretical results is given by multinomial logistic regressions based on
a data set of Home Equity Conversion Mortgages. The simulation model shows that if
the elderly are primarily concerned with the impact of unavoidable expenditure shocks
on their standard of living, they are likely to be better off with a line of credit plan,
which gives them access to a large sum of money, rather than adding an additional fixed
component to their income.

One year later in 2000, Caplin Andrew has outlined some of the economic forces that
may help to explain the gap between the current U.S. market and its theoretical poten-
tial. These include transactions costs, moral hazard and consumer uncertainty about fu-
ture preferences. In addition he explored some psychological forces that may help ex-
plain lack of enthusiasm for these products among the majority of older home owners.
He also focused attention on impediments to market development that originate in the
legal, regulatory and tax systems.
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Davidoff and Welke (2005) have presented a model of reverse mortgage demand that
showed selection on the dimension of mobility can be advantageous rather than adverse,
because the same characteristics that make spending home equity through a reverse
mortgage attractive also make disposing remaining home equity through moving attrac-
tive. Empirically, high housing wealth and low non-housing wealth drive both reverse
mortgage demand and mobility.

Two years later in 2007, Michelangeli Valentina has used single households from the
Health and Retirement Study (HRS) data to study the economic gains or losses asso-
ciated with taking out reverse mortgages. These data are examined within a dynamic
structural life-cycle model featuring consumption, housing and mobility decisions.
These decisions are made in light of lifespan and mobility uncertainty. Model solution
and estimation are based on the Mathematical Programming with Equilibrium Con-
straints approach. She found that seniors are relatively high risk adverse and home equi-
ty is their most important component of precautionary savings. The moving risk togeth-
er with the lack of diversification is the main causes of welfare losses for house-rich, but
cash-poor. In addition, she concluded that reverse mortgages are a very bad option for
house-rich, but cash-poor households.

Bishop and Shan (2008) examined all Home Equity Conversion Mortgage (HECM)
loans that were originated between 1989 and 2007 and insured by the Federal Housing
Administration (FHA). They showed how characteristics of HECM loans and HECM
borrowers have evolved over time. Also they compared borrowers with non-borrowers,
and they analyzed loan outcomes using a hazard model. In addition they conducted nu-
merical simulations on HECM loans that were originated in 2007 to illustrate how the
profitability of the FHA insurance program depends on factors such as termination
rates, housing price appreciation, and the payment schedule. Their results also suggest
policy makers who are evaluating the current HECM program should practice caution in
predicting future profitability.

One year later in 2009, Hui Shan examined HECM loan level reverse mortgage data
from 1989 until 2007 and presented a number of findings. He showed that recent re-
verse mortgage borrowers are significantly different from earlier borrowers in many re-
spects. Also he found that borrowers who take the line of credit payment plan, single
male borrowers and borrowers with higher house values exit their homes sooner than
other reverse mortgage borrowers. He also combined the reverse mortgage data with
county-level house price data to show that elderly homeowners are more likely to pur-
chase reverse mortgages when the local housing market is at its peak. This finding sug-
gests that the 2000-2005 housing market booms may be partially responsible for the
rapid growth of reverse mortgage markets.
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4  Empirical Methodology

The theoretical framework in the previous sections has thoroughly explained important
facts in the reverse mortgage market. The United States serves as a market leader in re-
verse mortgage financing. In Europe, reverse mortgage financing is presented in the
United Kingdom, where the Norwich Union is the leading player. Other non-European
countries that offer a reverse mortgage financing technique, besides the U.S. are: Cana-
da (CHIP is the main provider of reverse mortgages), Australia (The Australian reverse
mortgage market now has ten providers) and New Zealand (Sentinel, SAI Life and Life-
style Security). Except for the already mentioned “Existing” countries, | have included
“Potential” countries, mainly from Europe which have a great potential for introduction
and implementation of a reverse mortgage.

This section explains the method used in the analysis to study the relationship between a
reverse mortgage market and explanatory variables. Common to most previous studies
in the reverse mortgage is that they use some proxy as dependent variable in order to es-
timate the empirical model. Unfortunately, data on the total size of reverse mortgage
market are only available for the five existing and developed markets. As previous re-
searchers, | also used some proxy as a dependent variable. In the linear regression anal-
ysis, Home ownership Rates (HOR) is used as dependent variables instead of the total
size of the Reverse Mortgage market (RM).

Home ownership rates are one of the main preconditions for a reverse mortgage financ-
ing possibility. A potential borrower should permanently live in the property and have
proved ownership in order to ensure possibility of mortgage registration. In general, se-
nior citizens often own valuable homes more than younger adults, but they often does
not have enough money for supplementing current income. Venti and Wise (1993) con-
cluded that home equity was the only form of wealth that could increase the current in-
come level of the elderly. High home ownership rates give older people material securi-
ty and they provide support for a comfortable living standard. The data of home owner-
ship rates are not available for each year in the period of investigation for all counties.
In the linear regression, variable is used as current percentage rate (Appendix B, Figure
10). To empirically test the relationship between home ownership rates and explanatory
variables, | will estimate empirical model by ordinary least squares estimation (OLS).

The model for regression analysis is constructed in the following equation:
HOR = a + B1[AD] + B,[GDP] + B3[UR] + Bu[CPlinfiarion | + Bs[MCAP]
+B6[HPC] + B7[LTIR] + Bg[TRpighest] + Bo[LO]

where the intercept parameter of the regression model (constant number) is noted as a.
Betas in the regression represent the slope in the multi-dimensional model, noted as 3.
The explanatory variables used in the model are: Age Distribution (AD), GDP percen-
tage change (GDP), Unemployment Rates (UR), Consumer Price Index Inflation
(CPInfiation ), Market Capitalization as a percentage of GDP (MCAP), House Price
Changes (HPC), Long-term Interest Rates (LTIR), Highest Tax Rates (TRHighest) and
Legal Origin (LO) which represents the dummy variable.

The definitions of all explanatory variables are explained in the next section where one
can also find the summary of variables presented in Table 1.
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5 Data and Variables

The data used for the empirical analysis is collected from a set of 37 countries of exist-
ing and potential reverse mortgage markets. The time period covered in the regressions
is from 2005 until 2009. The data of the explanatory variables in the regression are used
as an average over five years (2005-2009).

The 37 countries consist of eight Anglo-Saxon countries represented by Australia, Can-
ada, India, Ireland, New Zealand, Singapore, the United Kingdom and United States.
The remaining 29 countries have a Civil Law system represented by: Austria, Belgium,
Bulgaria, China, Croatia, the Czech Republic, Denmark, Estonia, Finland, France, Ger-
many, Greece, Hungary, Italy, Japan, Korea South, Latvia, Lithuania, the Netherlands,
Norway, Poland, Portugal, Romania, Russia, Slovakia, Slovenia, Spain, Sweden and
Switzerland.

For my analysis | divided countries into three main groups: an “All Reverse Mortgage
Market” of target countries; an “Existing Reverse Mortgage Market” which includes
five countries: Australia, Canada, New Zealand, the United Kingdom and United States,
and a “Potential Reverse Mortgage Market” examining the remaining 32 countries.

5.1  Age Distribution

The rapid growth rate of today's elderly population is becoming a worldwide problem.
This neglected population category has been neglected due their age, but from the side
of credit institutions is becoming an important target group for the development of a re-
verse mortgage. Weinrobe's (1987) research shows that the age of a homeowner and the
value of home equity are positively related to the decision to convert home equity. For
my own research, | decided to use an average age distribution variable over five years
by country for a population ages 65 years old and over. All available data clearly shows
that over the last 25 years the percentage of the worldwide population ages 65 and older
all has expanded. If one expects this growth trend to continue, then age distribution will
positively affect home ownership rates. Based on data for home ownership rates for all
countries, one can conclude that the home ownership rate is higher for elderly, especial-
ly for individuals ages 65 and over.

The rapid growth rate of the elderly can increase home ownership rates in the future,
which directly represents one of the main predispositions for the development of a re-
verse mortgage market. According to Doms and Krainer (2006), demographic change in
each demographic group, especially in a group 55 and over, activates an important sti-
mulus, which affects the overall homeownership rate. Thus, due to their research one
can expect a positive sign in regressions.

According to the World Development Indicators data, in the “Potential” group of coun-
tries, Japan (20.98%) has the highest average age distribution over five years for indi-
viduals ages 65 and over, whereas India (5%) has the lowest. In the “Existing” group of
countries the United Kingdom has the highest average age distribution over five years
(15.92%), while New Zealand (12.42%) has the lowest. A graph of the age distribution
included in the study is provided in Appendix B, Figure 3.
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5.2 GDP percentage change

The Gross Domestic Product (GDP) is a basic measure and an important indicator of the
economic situation in each country all over the world. GDP per capita represents the
purchasing power of each population and is often positively correlated with the standard
of living. By analyzing incomes, Merrill, Finkel and Kutty (1992) assumed that the po-
tential market for reverse mortgages is composed of households aged 70 or older, with
annual incomes less than $30,000. Also, Mayer and Simons (1994) showed that more
than six million elderly homeowners have might levels of home equity and could in-
crease their monthly incomes by obtaining reverse mortgages. Although the reverse
mortgage payment, as a percentage of monthly income, is low for more households
members, they showed that it would raise income for almost 1.5 million elderly persons
above the poverty level.

In the situation of small GDP per Capita, elderly people with a home of their own can
be stimulated to utilize their home ownership in a way to take a reverse mortgage for
supplementing their current income. Based on previous research, the relationship be-
tween home ownership and GDP is presented in the model. The data of the explanatory
variable in the regression is used as an average percentage change over five years
(2005-2009). In the regression one can expect a positive sign between variables home
ownership and GDP.

According to the International Monetary Fund (IMF) data, China (10.66%) has the
highest average GDP percentage change over five years in the “Potential” group of
countries and Italy (-0.44%) has the lowest. Australia (2.84%) has the highest average
GDP percentage change over five years in the “Existing” group of countries and the
United Kingdom (0.64%) has the lowest. A graph of GDP percentage change included
in the study is provided in Appendix B, Figure 4.

5.3 Unemployment Rates

The global economic and financial crisis had led to a dramatic increase in the number of
people facing unemployment. Around the world, families are trying to cope with sub-
stantial losses of income. Workers everywhere are taking a hit, not just in their jobs, al-
so in their homes, as redundant workers across diverse social classes realize that they
cannot keep up with mortgage repayments or rent.

Oswald (1996) and (1997) provides an impressive array of data indicating a strong posi-
tive relationship between home ownership and unemployment. His argument is that
homeowners are less willing than private renters to move to jobs when they become un-
employed because owners have larger costs of moving than do renters. Based on Os-
wald’s research, | have included this explanatory variable in the regression model as an
average over five years by country, expecting a positive sign.

According to the International Monetary Fund (IMF) and World Development Indica-
tors data, the country with the highest average unemployment rate over five years in the
“Potential” group of countries is Slovakia (12.42%) and with the lowest is Singapore
(2.63%). The country with the highest average unemployment rate in the “Existing”
group of county is Canada (6.70%) and with the lowest is New Zealand (4.34%). A
graph of unemployment rates is provided in Appendix B, Figure 5.
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54 Consumer Price Index Inflation

The global financial crisis of 2007 has resulted in the collapse of large financial institu-
tions. The crisis has affected the rapid global rise in inflation in the year 2008. Inflation
has resulted in the reduction of wages and savings. With high inflation and difficulties
to save up money, the elderly are most affected through daily struggles with a high cost
of living. It is because of expensive living costs that senior citizens are forced to find an
additional source of financial income.

After World War I, the United States underwent a dramatic rise in home ownership,
and by the early 1950s more than half of all U.S. households owned a home. As a result
the Bureau of Labor Statistics (BLS) decided to broaden its definition of housing to in-
clude items tied to home ownership. Starting in 1953, a separate housing-cost index
based on the asset-price approach, which included the price of the asset and the cost of
money used to purchase the asset, was introduced into the Consumer Price Index
(CP1)*2. Owner-occupier housing costs represent the largest single component of the
CPL." Using average CPI inflation percentage change over five years (2005-2009) in
the regression | will estimate its effect on the home ownership. Research suggest that an
increase in the CPI raises housing costs, which is why one can expect a positive sign in
the regression.

According to the International Monetary Fund (IMF) data, the country with the highest
average CPI inflation percentage change over five years in the “Potential” group of
countries is Russia (11.43%) and with the lowest is Japan (0.004%). The country in the
“Existing” group of countries with the highest average CPI inflation percentage change
iIs New Zealand (2.97%) and with the lowest is Canada (1.81%). A graph of CPI in-
cluded in the study is provided in Appendix B, Figure 6.

5.5 Market Capitalization as a percentage of GDP

Market capitalization to GDP measures the size of a country’s stock market relative to
the size of its economy. It is an indicator for how well stock markets are developed
(Demirguc-Kunt & Levine, 1995). When market capitalization is growing, it creates an
overall better situation in the economy and often motivates people to invest money on
the stock market rather than in the house market.

Suppose you had put $100,000 into the U.S. property market back in the first quarter of
1987. According to the S&P/Case-Shiller national home-price index™*, you would have
nearly tripled your money by the first quarter of 2007, to $299,000. On the other hand,
if you had put the same money into the S&P 500, and had continued to re-invest the
dividend income in that index, you would have ended up with $772,000 to pay with
more than double what you would have made on the house. There are three main con-
siderations if we want to compare houses and stocks. The first is depreciation: “Stocks
do not wear out and require new roofs; houses do.” The second is liquidity: “Houses are

12 Consumer Price Index is an inflationary indicator that measures the change in the cost of a fixed basket
of products and services, including housing, electricity, food and transportation.

13 The treatment of owner-occupied housing in the Consumer Price Index (CPI) has long been a subject of
confusion and consternation. Thus, a session to explore the issues was organized at the National Associ-
ation for Business Economics Annual Meeting in Chicago on September 26, 2005., where Carson J.,
Johanson D. and Steindel C. presented article: "Housing Costs in the CPI: What Are We Measuring?.”

¥ The S&P/Case-Shiller Home Price Indices measures the residential housing market, tracking changes
in the value of the residential real estate market in 20 metropolitan regions across the United States.
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more expensive to convert into cash than stocks.” The third is volatility: “Housing mar-
kets since World War II have been far less volatile than stock markets.”™ Based on
these facts, | expect a negative sign of the coefficient in the regression model. The ex-
planatory variable is used as the average Market capitalization as a percentage of GDP
over four years (2005-2008), since the data for the year 2009 were not published.

According to the World Bank data, the country with the highest average market capita-
lization over four years in the “Potential” country group is Switzerland (259.65%) and
with the lowest is Slovakia (7.2%). In the “Existing” group, the county with the highest
average market capitalization over four years is the United States (128.48%) and with
the lowest is New Zealand (33.73%); see Appendix B, Figure 7.

5.6 House Price Changes

Many economists consider the financial crises from 2007 to 2010 as the worst financial
crises since the Great Depression of the 1930s. An unstable economic situation in a
country leads to a reduction in house pricing. In many countries, the housing market has
suffered during financial crises. Declining housing prices also resulted in homes worth
less than the mortgage loan, providing a financial incentive to enter foreclosure.™
Growth in house pricing can decrease the number of young entrants to home ownership,
but houses are becoming more valuable, which means that elderly borrowers of a re-
verse mortgage can get higher loan amounts.

With so many homeowners highly leveraged, a small decrease in house pricing can put
many homeowners into a situation of negative equity. With no ownership at stake and a
large mortgage, some homeowners are more likely to default or sell their house in a
surplus market. The excess supply of houses on the market drives down prices further in
a downward spiral (Stein, 1995). From this point of view, one can expect a negative
sign as a result of the regression model.

“As House prices are increasing, homeownership rates are alSo increasing!” Low in-
terest rates and the expected capital gain on the home have made homeownership in-
creasingly attractive and increasingly within the reach of those who could otherwise not
afford to buy a home, as noted by Federal Reserve Chairman Alan Greenspan (2004).
Based on this information, | can also expect a positive sign in the regression model. In
the regression model, data is used as average House Price Changes (%) over five years.

According to the Global Property Guide and Colliers International'’ data, the country

with the highest average House Price Changes over five years in the “Potential” coun-
tries is Latvia (23.41%) and in the “Existing” is Australia (6.80%). Poland (-6.15%) has
the lowest average House Price Changes in “Potential” and the United Kingdom
(1.15%) in the “Existing.” A graph of HPC is provided in Appendix B, Figure 8.

1> The McGraw-Hill Companies — Standard&Poor’s

18 Foreclosure is the legal and professional proceeding in which a mortgagee, or other alien holder, usual-
ly a lender, obtains a court ordered termination of a mortgager's equitable right of redemption. Usually
a lender obtains a security interest from a borrower who mortgages or pledges an asset like a house to
secure the loan.

17 Colliers International is one of the first truly global commercial real estate organizations, formed more
than 30 years ago (1976) in Australia, Colliers expanded quickly by attracting the best and brightest lo-
cal real estate companies around the world. With expertise in the major markets, Colliers is also com-
mitted to providing clients with access to emerging markets and was one of the global companies to en-
ter into Asia, Eastern Europe and Latin America.
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5.7 Long-term Interest Rates

The main determinants of an investment on a macroeconomic scale are interest rates. In-
terest rates directly affect the credit market (loans) because higher interest rates make
borrowing more costly. Thus a decrease in interest rates reflects an increase in consumer
spending which will stimulate economic growth. Even small changes in interest rates
can have large effects on the future loan value, since the interest charges are capitalized
as additions to a burgeoning loan balance rather than being paid as they accrue. Moreo-
ver, the interest rate rises, by increasing more rapidly the borrower’s debt, which can in-
crease the probability that a loan balance will exceed the value of a property at the time
of repayment. Some scholars (e.g. Boehm and Ehrhardt 1994) contend that interest rate
changes are far more important for reverse mortgages than for other types of interest-
bearing assets.

On the reverse mortgage market interest rates are always below any other current inter-
est rate in the standard mortgage marketplace. The home ownership rates always rise
during low interest rates. According to Kenny (1999), interest rates are positively re-
lated to homeownership rates.’® Based on his research one can expect positive sign in
the regression model. The data used in the regression model is not available for all
countries, but is included in estimations. The data for almost all countries are included
in the regression as average long-term interest rates over five years (2005-2009), except
Estonia, Latvia, Lithuania and Slovenia with an average over four years (2005-2008),
and countries China, India, Singapore with an average over three years (2007-2009) and
Romania (2006-2008).

According to the OECD and Eurostat data, the country with the highest average long-
term interest rates over time in the “Potential” group of countries is Croatia (8.52%) and
in the “Existing” is New Zealand (5.89%). The country with the lowest average long-
term interest rates over time period in the “Potential” countries is Singapore (0.39%)
and in the “Existing” is Canada (3.88%); see Appendix B, Figure 9.

5.8 Tax Rates

According to Mathur (1985) income taxation has a significant effect on household sav-
ings through disposable income and interest rate channels. Reduction in income tax
rates would induce higher household savings by shifting the household budget con-
straint and changing the slope in favor of savings. Money received from a reverse mort-
gage is tax-free, because it is considered part of a loan, the property is not sold and
money is not treated as income. In the regression model, | used a variable as the highest
individual tax rates by country to estimate relationship between explanatory variables
and home ownership.

According to the National Statistical Bureau data, the country with the highest individu-
al tax rates in the “Potential” countries is Sweden (59.09%) and in the “Existing” coun-
tries is Australia (35%). The country with the lowest high individual tax rates in the
“Potential” countries is Bulgaria (10%) and in the “Existing” countries is Canada
(29%). A graph of highest tax rates included in the study is provided in Appendix B,
Figure 11.

18 Kenny (1999) explains this counter-intuitive finding that housing acts as a good hedge against inflation:
as inflation and nominal interest rates rise, the cost of ownership relative to renting fall and the demand
for owner-occupied housing rises.
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5.9 Legal Origin

The legal origin of a certain country provides the frame and boundaries as to how a
business runs. The common perception is that in recent times the Anglo-Saxon model,
namely the Common Law (English or British Law), frequently serves as an exemplary
model for other countries to adopt.

The effects of the Common Law on investor right protection are investigated by La Por-
ta, Lopez-de-Silanes, Shleifer and Vishny (1998). They have concluded that the Com-
mon Law systems found in the Anglo-Saxon countries offer greater protection than do
Civil Law (German, French and Scandinavian) systems. Based on my research of re-
verse mortgage market | can determine that reverse mortgage market is developed pre-
cisely in the Anglo-Saxon countries: Australia, Canada, New Zealand, the United King-
dom and United States. Countries with Civil Law, accurately German legal origins have
lower homeownership rates than other countries. The highest homeownership rates have
British legal origins (Fisher and Jaffe (2003)).

In the regression model, legal origin is used as dummy variable, where zero (0) denotes
countries with a Civil Law system and one (1) denotes countries with a Common Law
system. Only eight countries in the regression are Anglo-Saxon countries: Australia,
Canada, India, Ireland, New Zealand, Singapore, the United Kingdom and United
States. According to previous research, one can expect a positive sign of legal origin in
the regression model.

5.10 Summary of Explanatory Variables

The following Table 1 summarizes the explanatory variables used in the linear regres-
sion model, it also presents sources of data and the expected effects on the home owner-
ship rates (HOR).

Table 1 Summary of explanatory variables, a brief description including the data source,
and the expected direction of the effect on the Home ownership Rates (HOR).

Variable Description of the variables Expected sign

Age Distribution (AD) |Variable is used as the average age distribution +
over five years (2005-2009) by country for popu-

lation ages 65 and over in percentage (%).

Source: World Development Indicators (WDI).

GDP percentage The data of explanatory variable in the regression +
change (GDP) model is used as the average percentage change

over five years (2005-2009).

Source: International Monetary Fund (IMF).

Unemployment Rates | The data of explanatory variable in the regression +
(UR) model is used as the average over five years

(2005-2009) by country in percentage (%).

Source: World Development Indicators (WDI)

and International Monetary Fund (IMF).
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Consumer Price Index
Inflation (CPI Infla-
tion)

Market Capitalization
as a percentage of
GDP (MCAP)

House Price Changes
(HPC)

Long-term Interest
Rates (LTIR)

In the regression model, the data of explanatory
variables is used as the average Consumer Price
Index inflation percentage change (%) over five
years (2005-2009) by country.

Source: International Monetary Fund (IMF).

Considering that until the end of my analysis, the
data for the year 2009 were not published, I used
a variable as the average market capitalization as
a percentage of GDP (%) over four years
(2005-2008).

Source: The World Bank.

In the regression model, data is used as average
House Price Changes (%) over five years
(2005-2009) by country. Some do not have data
available for this variable and data for house price
is not publicly available. Because of this, the data
for Croatia is used from Central Bureau of Statis-
tics for 2007-2009. The Czech Republic has data
from 2005-2008. In 2007, the National Housing
Bank of India launched the Residex, the first
house price index in India. Data used for analysis
is for period of Mid 2008 to Mid 2009, with base
year 2007=100. Data for Poland is not publicily
available, so | used the data published on the
Global Property Guide for one year changes
2008-2009. Romania also does not publish offi-
cial house pricing statistics, so the data is used
from Colliers International market report between
2006-20009.

Source: The Global Property Guide, Central Sta-
tistical Bureau of Latvia, Croatian Central Bureau
of Statistics, Colliers International, National
Housing Bank of India.

The data used in the regression model is not
available for all countries but is included in esti-
mation. The data for almost all countries are in-
cluded in the regression as an average Long-term
interest rates (%) over five years (2005-2009) by
country, except countries Estonia, Latvia, Lithua-
nia and Slovenia with an average over four years
(2005-2008), and countries China, India, Romania
and Singapore with average over three years
(2007-2009).

Source: OECD, Eurostat, Croatian National Bank
and Trading Economics.
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Tax Rates (TR)

Legal Origin (LO)

In the regression model, | used variable as the
highest individual tax rates in percentage (%) by
country to estimate relationship between explana-
tory variables and home ownership.

Source: Central Statistical Bureau of countries.

In the regression model, legal origin is used as
dummy variable, where zero (0) denotes countries
with a Civil Law system and one (1) denotes
countries with a Common Law system. Only eight
countries in the regression are Anglo-Saxon coun-
tries: Australia, Canada, India, Ireland, New Zeal-
and, Singapore, United Kingdom and United
States.

Source: La Porta, Lopez-de-Silanes, Shleifer and
Vishny.

+/-

+/-

Before presenting the results of the regression analysis in Section 7, Section 6 begins
with a presentation of descriptive statistics.
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6  Descriptive Statistics

Before presenting the results of the regression analysis, this section begins with a pres-
entation of descriptive statistics. Descriptive statistics for the home ownership rates and
explanatory variables in the regressions is provided in Table 2. The table includes mean,
median, standard deviation, minimum value, maximum value and the number of obser-
vations for three groups of countries: “All”, “Existing” and “Potential” explained in
the previous section. The data of the explanatory variables in the descriptive statistics
and |1r; the regressions are used as an average over five years (2005-2009) in percentage
(%).

Table 2 Summary of statistics describing the Home ownership Rates (HOR) and the
explanatory variables for existing countries, potential countries and both
groups (Average over time period 2005-2009).

Country Standard

groups Mean Median deviation Min. Max. Obs.
Home ownership Rates All 70.87  70.00 1548 31.00 97.00 37
(HOR)* Existing 68.40  68.00 1.14 67.00 70.00 5

Potential 71.25  74.50 16.64  31.00 97.00 32
Age Distribution (AD) All 15.06 15.74 3.38 500 20.98 185

Existing 13.74 13.14 1.49 1242 1592 25
Potential 15.26  15.90 3.56 5.00 20.98 160

GDP percentage change All 2.38 1.68 2.24 -0.44 10.66 185
(GDP) Existing 1.39  1.17 085 064 284 25

Potential  2.54 1.91 2.36 -0.44 10.66 160
Unemployment Rates All 6.69 6.73 2.44 263 1242 185
(UR) Existing 5.45 5.68 0.91 434 670 25

Potential  6.88 7.25 2.55 2.63 1242 160
Consumer Price Index All 3.29 2.65 2.31 0.004 1143 185
Inflation (CPIlInflation) | Existing  2.56 2.59 0.47 181 297 25

Potential  3.41 2.66 2.46 0.004 1143 160
Market Capitalization All 7439  66.65 51.26 7.20 259.65 148
as a percentage of GDP | Existing 106.21 123.80 40.61 33.73 12848 20
(MCAP) Potential 69.42  60.83 51.48 7.20 259.65 128
House Price Changes All 5.55 4.82 551 -6.15 2341 185
(HPC) Existing 4.06  4.34 277 115 680 25

Potential  5.78 5.22 5.82 -6.15 2341 160
Long-term Interest All 4.60 4.22 1.57 039 852 185
Rates (LTIR) Existing 4.78 4.43 0.89 3.88 5.89 25

Potential  4.57 4.22 1.66 0.39 852 160

Tax Rates (TRHighest) All 35.09  40.00 13.83 10.00 59.09 185
Existing 37.40  38.00 5.94 29.00 45.00 25
Potential 34.73  40.00 1472  10.00 59.09 160

Legal Origin (LO)** Al 022 0.0 042 000 1.00 185
Existing 1.00  1.00 000 100 1.00 25
Potential  0.09  0.00 029 000 1.00 160

19 See in Section 5, Table 1: Summary of explanatory variables, a brief description including the data
source, and the expected direction of the effect on the Home ownership Rates (HOR).
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All variables in the table of descriptive statistics are given in percentage as average data
over five years (2005-2009), except home ownership rates and the dummy variable.

* The data of home ownership rates are not available for each year in the period of in-
vestigation for all countries, so a variable is used as the current percentage rate (%).
**The legal origin dummy variable takes the value one (1) if the country has Common
Law system and zero (0) if the country has a Civil Law system.

By comparing the mean and median of the explanatory variables one can see that “Po-
tential ” countries have higher average rates over five years (2005-2009) for almost all
explanatory variables.

According to statistics, one of the most important preconditions for taking reverse mort-
gage loans age distribution is higher in “Potential” countries, than in the “Existing”.
Average age distribution over five years for a population age 65 and over in the “Poten-
tial” countries is 15.26%, while in the “Existing” it is 13.74%. If we take into consider-
ation that “Existing” group of countries consists of only five countries, one can con-
clude that the difference between groups is not great. Statistics show that, this neglected
population category from the side of credit institutions can become an important target
group for the development of reverse mortgage in the “Potential” countries.

The second important precondition for a reverse mortgage financing possibility home
ownership rate is also higher in “Potential” countries. The difference between two
groups of countries is 2.85% average over a time period. The home ownership rate is al-
so high in the “Existing” countries. According to statistics, 68.40% citizens in the “Ex-
isting” countries own their homes. The high rate of home ownership in both groups of
countries can provide the elderly with material security and an easier living standard.

During the financial crises from 2007 until 2010, the housing market has suffered in
many countries. The great house price changes may reflect the fear that elderly have to
finance themselves through a reverse mortgage, because their house can become less
valuable. But if the houses will become more valuable, elderly borrowers of reverse
mortgage can get higher loan amounts. According to statistics, the average house price
changes over time are higher in the group of “Potential” countries (5.78%). The differ-
ence between both groups is only a 1.72% average from 2005-2009.

The explanatory variables have higher average rates over time in the “Potential” coun-
tries than in the “Existing.” The low differences between groups are: GDP percentage
change with difference of 1.15%, unemployment rates with a difference of 1.43%, Con-
sumer Price Index inflation with a difference of 0.84% and the highest tax rates with a
difference of 2.67% averaging over a given period of time.

The highest average Market Capitalization to GDP over time for the “Existing” group
of countries is not surprising, because they include a significant number of companies
with the largest market capitalization.?’ According to statistics, average market capitali-
zation over four years in the “Existing” countries is 106.21%, while in the “Potential”
countries it is a 69.42% average over time. The biggest difference of 36.80% between

20 The stocks of large, medium and small companies are referred to as Large-Cap (Include the companies
with the largest market capitalization, $10 billion and over), Mid-Cap ($2 billion to $10 billion) and
Small-Cap (Less than $2 billion).
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groups is exactly shown in this variable, while the lowest difference of 0.21% between
variable is shown in the long-term interest rates.

As we know, when the market capitalization increases, creates an overall better situation
in the economy, which often motivates people to invest money on the stock market ra-
ther than in a house. The highest average rates of market capitalization over time period
in “Existing” countries can justify the lower home ownership rates than in “Potential”
countries.

The mean for the dummy variable legal origin in the descriptive statistics indicates that
100% of “Existing” countries in the study and only 9.4% of the “Potential” countries
are Anglo-Saxon countries (Common Law). This small percentage of Common Law
countries in the group of “Potential” countries consists of: India, Ireland and Singapore.
As we can see, countries with a developed reverse mortgage market are Anglo-Saxon.
The reason being as found by La Porta, Lopez-de-Silanes, Shleifer and Vishny (1998),
is that the Common Law systems found in the Anglo-Saxon countries offer greater pro-
tection than do Civil Law (German, French and Scandinavian) systems. Based on statis-
tics and previous research, one can conclude that India, Ireland and Singapore in the
“Potential” group of countries have a higher chance of accepting this product than Civil
Law countries.

According to a minimum and maximum range in the descriptive statistics, the great dif-
ference between “Existing” and “Potential”’ countries is evident in the market capitali-
zation, where ranges are from 33.73% to 128.48% in the “Existing” countries, while
ranges in “Potential” countries are from 7.20% to 259.65%. The great difference is also
presented in the House Price Changes where the range is from 1.15% to 6.80% for the
“Existing” group of countries, while the range in the “Potential” countries is from
-6.15% to 23.41%.

In order to see how the explanatory variables are related to each other, the Pearson cor-
relation matrix was constructed. The correlation between the different variables is pro-
vided in Appendix C, Table C1. The correlation matrix shows that the highest and the
negative significant correlation is between age distribution and GDP (correlation of
-0.739 at the 1% significant level). The high positive and significant correlation is be-
tween variables long-term interest rates and Consumer Price Index inflation (correlation
of 0.601 at the 1% significant level).

The problem of multicollinearity can increase the standard error of coefficient estimates,
which decreases the reliability of the estimates and often leads to confusing and mis-
leading results by reversing the expected coefficient signs. In general, the correlation
problem in this regression does not present a serious problem. The problem of multicol-
linearity does not exist.

In order to test for a relationship between home ownership and explanatory variables, |
estimate an empirical model by ordinary least squares estimations (OLS); see Table 3 in
the next section.
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7  Empirical Analysis

The purpose of this thesis is to investigate which factors affect the reverse mortgage
market in the linear regression model. The data on the total size of reverse mortgage
market are only available for the five existing and developed markets: Australia, Cana-
da, New Zealand, the United Kingdom and United States. Because of that, in the linear
regression model | used home ownership rates as a proxy dependent variable instead of
the total size of the reverse mortgage market.

The following variables are used to test for a relationship between home ownership
rates and explanatory variables: Age Distribution, GDP percentage change, Unemploy-
ment Rates, Consumer Price Index Inflation, Market Capitalization as a percentage of
GDP, House Price Changes, Long-term Interest Rates, Highest Tax Rates and Legal
Origin. This section shows the estimation made in the form of a pooled-OLS. The re-
gression results are presented in Table 3 from Model (1) to Model (3).

Table 3 Pooled-OLS-estimations: Model (1); Model (2); Model (3)

Dependent Variable (HOR) Model (1) Model (2) Model (3)
Age Distribution (AD) 1.683 1.693 1.703
(1.080) (1.109) (1.143)
GDP percentage change (GDP) 3.616* 3.605* 3.609*
(1.763) (1.793) (1.827)
Unemployment Rates (UR) 0.504 0.495 0.493
(0.404) (0.405) (0.411)
Consumer Price Index Inflation (CPIInfla- 2.032 1.941 1.888
tion) (1.083) (1.226) (1.492)
Market Capitalization as a percentage of -0.094 -0.095 -0.094*
GDP (MCAP) (-1.592)  (-1.641)  (-1.734)
House Price Changes (HPC) -0.419 -0.416 -0.405
(-0.745) (-0.755) (-0.798)
Long-term Interest Rates (LTIR) -0.183 -0.122
(-0.081) (-0.057)
Tax Rates (TRHighest) 0.021
(0.095)
Legal Origin (LO) 14.734* 14790  14.859*
(1.802) (1.847) (1.910)
Constant 33.130 33.825 33.138
(1.086) (1.163) (1.272)
Number of observation 185 185 185
F-statistic 1.974 2.301 2.723
R Square (R?) 0.3968 0.3966 0.3966
Adjusted R Square 0.1958 0.2243 0.2509

t-statistics, in parenthesis. *denotes significance at the 10% level.

The Legal Origin dummy variable takes the value one (1) if the country has a Common
Law system (Anglo-Saxon countries) and zero (0) if the country has a Civil Law sys-
tem. In the regression there are eight Anglo-Saxon countries and 29 countries with the
Civil Law system.
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In the regression model, Model (1) includes all explanatory variables. Model (1) is mod-
ified into Model (2) by dismissing variable Highest Tax Rates variable;

HOR = a + 1[AD] + B[GDP] + B3[UR] + B4 CPlinfiation | + Bs[MCAP]
+Bs[HPC] + B7[LTIR] + Bg[LO]

Model (3) excludes Highest Tax Rates and Long-term Interest Rates variables;
HOR = a + By[AD] + B2[GDP] + B3[UR] + Bu[CPlinfiation | + Bs[MCAP]
+B6[HPC] + f7[LO]

The R? in the model is the determination coefficient, depicting the proportion of varia-
bility in a data set for a regression model. The R? also measures the goodness of a fit,
which informs us how well the regression line approximates the real data points. In this
case, the R? values in the above regressions indicate how much of the variation in the
results from the first regression are explained according to the model. The Adjusted R?
on the other hand adjusts in relation to the number of explanatory variables in the mod-
el. If more explanatory variables are included in the model, the data is over fitted and
the model loses its degree of freedom. The Adjusted R? value has no actual interpreta-
tion and is rather a model-selection tool. In regressions F statistic shows an indication of
the lack of a fit of the data to the estimated values of the regression. The larger observed
value of F statistic provides a more significant regression equation.

According to results from Table 3, the R? in the Model (1) reveal that 39.70% of the
variation of the home ownership rates are explained by this model. The results confirm
the relationship between home ownership rates and the explanatory variable, except
long-term interest rates. The negative impact of long-term interest rates is not signifi-
cant in the estimations with home ownership rates; however, the coefficients are nega-
tive and different than | expected. The regression results presented in Model (1), show
that GDP has a significant positive effect on home ownership rates as expected (signi-
ficance at the 10% level). The dummy variable legal origin is also significantly positive-
ly related to the home ownership rates (significance at the 10% level).

Money received from a reverse mortgage is tax-free, because it is considered a part of a
loan; the property is not sold and money is therefore not treated as income. Based on
this fact, the highest individual tax rates is excluded from the Model (2). The results
from Model (1) confirm that the positive impact of highest tax rates is not significant
with home ownership rates. In the estimations | expected a positive or negative relation-
ship with home ownership rates, which allows one to say that the coefficient is positive
as expected.

The results show, see Table 3 Model (2), that all explanatory variables except the pre-
viously noted long-term interest rates, are correlated with home ownership rates as ex-
pected. As in Model (1), the same explanatory variables are significant in Model (2).
GDP percentage change has a significant positive effect on home ownership rates as ex-
pected (significance at the 10% level). The legal origin also shows a significant positive
effect on the home ownership rates (significance at the 10% level). The R? in the Model
(2) is 39.66%. According to the Adjusted R? values, the model that better explains the
relationship between home ownership and explanatory variables is Model (2).

29



As noted in the previous section, scholars (e.g. Boehm and Ehrhardt 1994) contend that
interest rate changes are far more important for reverse mortgages than for other types
of interest-bearing assets. In the first two models, long-term interest rates showed a neg-
ative effect on the home ownership rates; contrary to what | expected. Based on this
fact, Model (3) is constructed without the highest individual tax rates and long-term in-
terest rates as in Model (2). The negative effect on home ownership rates can be a result
of incomplete data. Data for some countries are not available and instead of average
long-term interest rates over five years (2005-2009), data for Estonia, Latvia, Lithuania
and Slovenia are an average over four years (2005-2008). Data for Singapore is an aver-
age over three years (2007-2009) as well as Romania (2006-2008), China and India
(2007-2009).

The regression results, presented in Model (3), show that GDP has a significant positive
effect on home ownership rates (significance at the 10% level). The legal origin also
confirms a positive and significant effect as in the first two models. The results also
confirm that the market capitalization has a significant negative effect on home owner-
ship rates (significance at the 10% level). The explanatory variables: age distribution,
unemployment rates and Consumer Price Index inflation in the all three models show
positive effects as expected, but not a significant effect on home ownership rates, while
the House Price Change has a negative and insignificant effect on home ownership
rates.

Comparing R? and Adjusted R? in all three models, one can see that Model (3) with the
highest value of Adjusted R? the best explains the effects of explanatory variables on
home ownership rates.

In order to test heteroscedasticity of all three models, Breusch-Pagan test is used. The
results shows that the heteroscedasticity problem exist in all three models where
P-value = 0.8071 in Model (1), in Model (2); P-value = 0.8292 and in Model (3);
P-value = 0.8585).

Social security is an integral part of an active ageing strategy, since it guarantees an
adequate standard of living for those who cannot earn for their living because of old
age, disability, ill health or other contingencies. The adequacy and security of a pension
income is an important component of wellbeing in one’s later life, and in enabling se-
niors to live out their old age with as little worries as possible. The level of social secu-
rity contribution varies throughout countries. Countries with a high social security con-
tribution are Austria, Belgium, Germany, the Czech Republic and the Netherlands.
France has the highest social security level in the world.

At the beginning of this investigation, | put Social Security Contribution as a percentage
of GDP in the process of regression analysis. Using the average data over five years
(2005-2009), measured in percentage, all models in the regression showed a negative
impact of Social Security Contribution, but insignificance on home ownership rates;
with the coefficients being negative as expected. | decided to exclude this explanatory
variable from the regressions, due to incomplete data. The data for 2009 were published
by Eurostat and OECD in May 2010, with unobtainable data for certain countries. Ac-
cording to Scholen (1996), social security benefits are not affected by whether or not the
household has taken a reverse mortgage.
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8 Conclusions

The main purpose of this thesis is to investigate which explanatory variables affect the
reverse mortgage market using home ownership rates as a proxy dependent variable in
the linear regression model. The results of the OLS regression analysis show a signifi-
cant positive effect of the GDP and legal origin on home ownership rates in all three es-
timated models. Moreover, the results indicate significant negative effects of market ca-
pitalization as a percentage of GDP on home ownership rates in Model (3).

According to descriptive statistics, two important preconditions for taking reverse mort-
gage loans age distribution and home ownership rates are higher in “Potential” coun-
tries, with a small group difference. Based on the statistics, it is argued that individuals
of age 65 and over can become an important group for the development of reverse
mortgage in “Potential” countries. The biggest difference between groups is shown in
market capitalization as a percentage of GDP.

The highest market capitalization in the “EXxisting” countries is not surprising, because
countries in this group include a number of companies with the largest market capitali-
zation. The highest average rates of market capitalization over a given time period in the
“Existing” countries, can justify a lower home ownership rates in these countries than
in “Potential” countries. The reason for the rapid development of reverse mortgages in
the “Existing” countries can be found in the Common Law system. My descriptive sta-
tistics indicate that 100% of “Existing” countries and only 9.4% of the “Potential”
countries are Anglo-Saxon countries.

The rapid growth of the elderly population is of great importance and interest to go-
vernmental and financial institutions. Financial institutions need more informed the de-
mographic trends of the elderly, which oftentimes do not have enough money for cover-
ing everyday life expenses, but frequently own and live in valuable homes, flats or other
real estate’s. The reverse mortgage is created as a financial instrument which should
help seniors supplement their current income, without selling their homes.

In the future, a reverse mortgage program could be an important factor in helping se-
niors to take control over their personal finance. Reverse mortgages definitely have the
potential of becoming a huge worldwide market.
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8.1 Limitations

A suggestion for further research would be to increase the years included in the regres-
sion. Comparing different time periods can better explain the explanatory variables ef-
fects on a reverse mortgage market. Finally, in order to test for a relationship between
the reverse mortgage market and explanatory variables, | suggest using panel data®* for
further research.

In addition to panel data, | suggest using logistic regressions instead of linear regression
model to examine the impact of explanatory variables on the reverse mortgage market. |
suggest an inclusion of the following variables: borrower's age by gender, age of the
youngest and oldest borrower, and the percent of borrowers who are single females;
(“Because women live longer than men, they receive lower reverse mortgage payments
than men!"%; “More than half (57%) of HECM borrowers in 2000 are single wom-
en. %), couples and single males.

Because females have a longer life expectancy than males and borrowers who are
couples do not repay their mortgages until the last person dies or moves out, HECM
loans may be worth more to couples and single females than to single males.

A logistic regression might also include an explanation for the following variables:
home ownership rates only for the elderly, the age of the house, and the consideration of
moral hazards as well emotional and physical resources.

2! In the statistics and econometrics, the term panel data refers to multi-dimensional data. Panel data con-
tains observations on multiple phenomena observed over multiple time periods for same firms or indi-
viduals. Time series and cross-sectional data are special cases of panel data that are in one-dimension
only.

22 Life expectancies were found in the Vital Statistics of the United States 1988, published in 1989.

2 See Michelangeli Valentina (2007): “Does It Pay to Get a Reverse Morigage?”
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List of Abbreviations

AARP
AD
CHIP
CPI
FHA
GDP
HECM
HOR
HPC
HUD
IMF
LIBOR
LO
LTIR
MCAP
NRMLA
OECD
OLS
RAM
RM
SIPP
SSC
TR

UR
WDI

*used in the thesis.

American Association of Retired Persons

Age Distribution

Canadian Home Income Plan

Consumer Price Index (Inflation)*

Federal Housing Administration

Gross Domestic Product (percentage change)*
Home Equity Conversion Mortgage

Home ownership Rates

House Price Changes

Department of Housing and Urban Development
International Monetary Fund

London Inter-Bank Offer Rate

Legal Origin

Long-term Interest Rates

Market Capitalization (as a percentage of GDP)*
National Reverse Mortgage Lenders Association
Organisation for Economic Co-operation and Development
Ordinary Least Squares

Reverse Annuity Mortgages

Reverse Mortgage

Survey of Income and Program Participations
Social Security Contribution

Tax Rates

Unemployment Rates

World Development Indicators
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Appendix A

Figure 1 Annual number of U.S. Reverse Mortgage loans
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Figure 2 Annual number of Australia, Canada, New Zealand, the United Kingdom and United States Reverse
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Appendix B

Figure 3 Average Age Distribution for population age 65 years old and more over five years(%)
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Figure 4 Average GDP percentage change over five years (%)
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Figure 5 Average Unemployment Rates over five years (%)
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Figure 6 Average Consumer Price Index Inflation over five years (%)
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Market Capitalization (% of GDP)
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Figure 7 Average Market Capitalization as percentage of GDP over four years (%)
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Figure 9 Awverage Long-term Interest Rates over time period (%)

Long-term Interest Rates
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Figure 10 Home Ownership Rates (%)
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Figure 11 Highest Tax Rates (%)

Highest Tax Rates
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Appendix C

Table C 1 Pearson correlation matrix of explanatory variables

AD GDP UR  CPlinflation MCAP HPC LTIR .'R o
Highest
AD 1,000
GDP 0730 1.000
UR 0250 0041  1.000
CPlinflation | -0.187 0354* 0255 1.000
MCAP 0207 0024 [OMSER  -0.332* 1.000
HPC 0031 0246  -0.077 0.483%* 0128 1.000
LTIR 0113 0216  0336*  0606®  IOWIOR 0047 1.000
TR 0244  -0352% -0098  [HOBAT* 0.008  -0.307 -0124  1.000
Highest
LO 0B 0072 -0.273 -0.070 0.353* -0192 -0146 -0.013  1.000

** Correlation is significant at the 1% level, *Correlation is significant at the 5% level
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