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Abstract

A reverse mortgages is a type of home loan for homeowners to receive an amount of money against the value of the house in the form of
fixed monthly payments or a line of credit. It enables the elderly homeowners to access their home equity and hold up payment into cash
of loan until a certain condition apply whereby the loan amount will not exceed the home value over the life of the loan. This study aims
to compare reverse mortgages payment between the Home Equity Conversion Mortgages (HECM) model by United State and Malaysian
Proposed Reverse Mortgages (MPRM) loan structure on every type of house in Kuala Lumpur. Both loan structures have slight differ-
ence in the loan amount. From gender perspectives, it shows that male received higher amount of payment received compared to female.
This situation happens because the difference in the life expectancy where one of the elements of reverse mortgages payment, whereby
female are longer live than male due to mortality perils. Thus, between two models, the model that gives more payment towards Malay-

sia elderly is HECM rather than MPRM.
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1. Introduction

A mortgage is a debt application to buy authentic estate and it is
used by purchaser of property to access funds. The borrower is
obligated to pay back pre-planned set of payment. One the other
hand, reverse mortgage enables elderly to access the home equity
they built up in their homes now and hold up payment into cash of
loan until they die, move out or sell their home. This product is
designed for elderly in range of age starting 62 and above. It is a
type of home loan that used to receive the money of your house. It
gives them the privilege to take their home equity without sales
their own house. The borrower should own their property and it
must be their main residence. Reverse mortgages is intended for
the elderly to create income by permitting them to unlock the il-
liquid assets which have attached in their housing equity.

Besides, there is no monthly mortgage payment require however
the interest is added up to the loan balance for each month. In
time, it will decrease house value or the borrower continues to live
in the home for many years when the rising loan balance. The
demand of reverse mortgage has been inclining because it turns
out to be a quick alternative for households with low income,
modest wealth, and poor health, especially retirees who needed
extra income or paying for long term care.

There is a lot to consider before signing up for reverse mortgage.
Based on the study conducted by Shao, Hanewald and Sherris

[16], their findings suggest that risk factors associated with a
property’s characteristics should be used in the pricing and risk
analysis of reverse mortgages loans. According to Bishop and
Shan [2], there are a number of downsides from the demand aspect
as reverse mortgage decrease the quantity of assets for homeown-
ers.

In a study conducted by Acciai and Firebaugh [1] they make com-
parisons of the decline of life expectancy between male and fe-
male. Their results indicate that male‘s decline in life expectancy
was mainly because accidental poisoning or homicide while fe-
male‘s decline in life expectancy is because of heart disease and
mental illness. However, Chio et al. [5] found that life expectancy
of elderly in depends on depression level where non-depressed
elderly. It means that when not depressed or they are happy, their
life expectancy tends to increase. Linden and Ray [10] found that
private and public health expenditures had similar positive effects
on life expectancy. Guedes et al. [9] stated that cancer patients
increase their life expectancy as they achieve happiness and men-
tal health. According to Department of Statistic of Malaysia
(DOSM) [6], the average remaining age in years for an individual
is expected to live at the beginning of the certain age is the mean-
ing of life expectancy. The life expectancy is increasing; it is
known that pensioners in Malaysia have live longer than expected.
Meanwhile in a study conducted by Fotourehchi [8], found that
the air consumes will become more polluted and this will lead to
decreasing in life expectancy since percentage of population that
live in urban areas increasing and getting crowded.

Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.



http://creativecommons.org/licenses/by/3.0/

International Journal of Engineering & Technology

121

Study done by Shamshimah and Noriszura [12] shows that the
Malaysian population especially the working men are more likely
to become disabled or die than women employees hence reverse
mortgages is an alternative for them to prepare for their after re-
tirement in the future. While Syazreen, Purcal and Parr [15] found
that based on coherent among Malays, Chinese and Indians in
Malaysia, Chinese has lower mortality rates.

Thus, Syazreen et al [13] concluded that different mortality rate
among races in Malaysia will overall help to improve the mortality
rate of Malaysians itself. With better mortality rate, retirees should
prepare to sustain the lived after retirement. Reverse mortgages is
widely known, but in Malaysia it is still a new financial product
that should be developed to help retirees generate more funds to
sustain their living

2. Research Method

This research focused on finding the price of loan amount that will
be received by the elderly based on each type of house in Malaysia
and comparing the amount of loan will be received using two
different formulas to see which one suit for elderly in Malaysia.
Thus, this study will apply House Equity Conversion Mortgages
(HECM) and the Malaysian Proposed Reverse Mortgages (MPRM)
based on the study conducted by Redzwan at al. [11] and others in
order to fulfil the objectives of the research. According to Shan [2],
it is secured by the borrower’s home equity. Since HECM loan is
a superior reverse mortgages product in U.S. hence the loan is
issued by private banks and insured by the Federal Housing Ad-
ministration (FHA). Although HECM still follows the reverse
mortgages homeowners which known as the current reverse mort-
gages product even though HECM has a different name. Mean-
while, MPRM is a loan structure uses the forecasted value of in-
terest rate and the growth of the future house price, the incurred
loan cost and prediction on loan termination from the actuarial
structure based on the formula from the HECM and Korean Re-
verse Mortgages (KRM).

Several sources have been used to search for type of house in Ma-
laysia and reverse mortgages articles. The types of house in Ma-
laysia are bungalow, semi-detached, double-story, single-story,
condominium, and apartment and others while the keywords used
are reverse mortgages pricing, housing, loan balance and mortgag-
es insurance premium, HECM and Net Single Premium (NSP).
Several assumptions have been made which are:

1. Interest rate is constant throughout the year which is 3 percent
according to Central Bank Malaysia

2. Loan amount will be received monthly
3. The growth of house price is constant

4. The borrower’s age started from 60 until 80.
2.1. Source of Data

The type of data for this research is secondary data which was
taken from National Property Information Centre (NAPIC) and
Central Bank Malaysia (BNM). Current house prices, average
growth rate of housing price and average house price in Kuala
Lumpur was obtained from NAPIC. This data will be used to find
the pricing for HECM and proposed pricing in Malaysia and while
from BNM mortality table and market interest rate will be used to
find mortgages premium insurance that are proposed by Redzwan
at al. [11] and find the pricing as well. Age, gender and base lend-
ing rate also will be used to complete this research.

2.2. Methods of Analysis

A reverse mortgage protected by the borrower’s home equity is
how HECM is being defined. Over time, the borrower’s home
equity rises over time and the mortgages debt declines are how the
forward mortgages works while reverse mortgages are the vice
versa of forward mortgage by Bishop and Shan [3]. HECM is the
way to find loan amount. In the U.S. HECM program, as an up-
front mortgages insurance premium (UPO), as well as a monthly
mortgages insurance premium (MIP), according to the annual rate
of 0.5 per cent of the outstanding loan balances. The loan amount
of HECM that borrower will receive is determined by the principal
limit. Furthermore, the lenders could use the formula to find the
constant monthly reverse mortgages payment and the lump sum
reverse mortgages payment as well based on the HECM reverse
mortgages method.

According to the Fontinelle [7], subsequent to accounting for the
loan’s closing costs, net principle limit is the sum of money a
purchaser of reverse mortgages can receive from the loan once it
closes. It accordingly on the amount of borrower has to pay in
origination fees, mortgages insurance and other closing costs and
depends on the primary principal limit, which depends on age of
the borrower at application time, the loan’s interest rate and the
home’s appraised price. In the study conducted by Chena, Cox and
Wang [4], under HECM, the interest rate might be either flat or
flexible charged on the loan might with annual or monthly adjust-
ments related to the one-year Treasury bill rate. Ninety-nine per-
cent had a changeable interest rate of the HECM loans issued to
date. HECM loans do not necessitate any refund until a borrower
sells the property, moves out, or dies to avoid unintentional dislo-
cation of old homeowners. A borrower also has the alternative of
prepaying the outstanding loan balance devoid of consequences.
As soon as a borrower discontinues paying monthly property taxes
and insurance or fails to sustain the property up to a least mainte-
nance level, a foreclosure is able to take place. Chena, Cox, and
Wang [4]. US Department of Housing and Urban Development
(HUD) introduced the new Principal Limit Factor (PLFs) table
which result in approximately 15 percent decline in principle lim-
its for most borrowers. In addition to adding non-borrowing
spouses, the PLFs table increased the amount of earnings obtaina-
ble for older borrowers in low-rate environments, while plummet-
ing PLFs for the most HECMs set higher interest rates. PLFs of
reverse mortgage increase with age until age 90; it means no in-
creases in the PLF after such age.

Thus

Net Principle Unit
1—(1+ Monthly Compounding Rate)_k @)
Monthly Compounding Rate

Where,

Net Principle Limit (NPL):(PLFs xAvg House Price) -MIP-
Closing Cost

Principle Limit Factor: NPL %xMax. Claim Amount

Closing Cost : 1.5% xInitial House Price

Expected Rate i — Periodic
12

Monthly Compounding Rate:

.. Annual Interest Rate
Periodic: 1

K: (Maximum Age — Borrower’s Age) x 12

For lump sum reverse mortgages (LSUM) payment (PMT):



122

International Journal of Engineering & Technology

(1+ Monthly Compounding Rate)k -1 @

LSUM "M = PMTEEM x -
Monthly Compounding Rate

For Malaysian Proposed Reverse Mortgages (MPRM) developed
by Norkhairunnisa and others (2016) is based on the forecasted
value of interest rate and the growth of the future house, the in-
curred loan cost and prediction on loan termination. The Mortgag-
es Insurance Premium (MIP) is the instrument used to cover all
losses when crossover risk occurs including the house appreciation
values.

LA(1+i)" =H,(1+g)" 3)
Whereby,
LA : Net Principle Amount + Insurance

Ho : House Price at Time 0

g : Growth House Price

The MIP is charged based on Insurance Net Single Premium (NSP)
and NSP is defined as the present value of the future death benefit.

Net single premium is assumed to be insured by the lenders to be

charged to borrowers as the reverse mortgages premium.

NSP = A, O
nm-1

A = zv(kﬂ)m kimPx  um(xekym (®)
k=0

Whereby,

k: The multiple of 1/m beginning [k/m, (k+1)/m)] within which
the policy age T-x at death is to lie

n: Number of years

m: Mode of payment

X: Borrower’s age

2.3. Comparison between Hecm and Mprm Based on
Type of House

Assume the age of the borrowers started from 60 to 80 but the
loan amount that will be received will vary each year according to
their differences in life expectancy by gender and is due to the
eligibility of the HECM program on the age of the borrowers as of
the data retrieved from DOSM while the vary of life expectancy
on gender will be taking care of as they are differed on male and
female. The type of house in Malaysia, same goes to other coun-
tries, which are terraced, semi-detached, detached and high-rise
unit house, leads to a different house price whereby the growth
rate of the houses will be different from each other. Lastly, com-
paring the loan amounts received according to the house located in
each Kuala Lumpur’s region which divided to central, north and
south. The market demands of housing in Malaysia mainly in
Kuala Lumpur are differing on each region. The prices and the
growth rate of the house will be in the regions of Kuala Lumpur’s
rates.

3. Results and Analysis

From the collected data and observation, this study:

(1) Estimates the reverse mortgages pricing between HECM and
MPRM based on the type of house in Kuala Lumpur. Age
range of 60 until 80 years old is calculated from year 2014 to
2017 which to recognize the trend in the payment. Thus, for
the first objective, we estimate the reverse mortgages pricing

model between HECM and MPRM based on the type of house.
The calculation has been made for each gender, age between
60 until 80 and type of house.

@

~

Determine which reverse mortgages pricing model are more
profitable for Malaysia based on the age, gender and type of
house between HECM and MPRM. From the result, HECM
loan payment is lower than the MPRM loan payment at the
early age, 60. It gets higher than the MPRM at age 65 to 80.
Both HECM and MPRM loan payment increases consistently
for male but as for female, the payment for HECM and
MPRM results differently. Female payment for HECM is not
consistently increasing at early age 60 to 69 which the pay-
ment is decreasing. This is because the life expectancy for fe-
male is depending on age whereby every 4 years the age goes
up and down. Therefore, at the age of 70 to 74, the HECM
payment for female is lower than MPRM loan payment.

House Equity Conversion Mortgages
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Fig. 1: Average HECM Payment by Type of House and Gender

Figure 1 shows the average HECM payment by the type of house
for gender in Kuala Lumpur. This is an identifying which make
higher payments between male and female. For both genders,
detached house has the highest payment while high-rise unit house
has the lowest payments. This relates to the different prices of the
type of house in Kuala Lumpur where detached house is the most
expensive house in Malaysia.

Furthermore, HECM payment for male is higher compared to
female because male has shorter life expectancy than female.
Therefore, male homeowners with detached house are obligated
for a higher HECM loan payment compared to other type of house
in Kuala Lumpur while for female homeowners will have slightly
lower HECM loan payment with detached house.

Figure 2 shows the average MPRM payment by the type of house
for gender in Kuala Lumpur. This is an identifying which make
higher payments between male and female. It is shown that the
payments for detached house have the highest followed by semi-
detached, terrace and high-rise unit for both genders. This relates
to the different prices of the type of house in Kuala Lumpur where
detached house is the most expensive house in Malaysia. Further-
more, male resulted in higher HECM payment as male has shorter
life expectancy rather than female. Therefore, male homeowners
with detached house will have a higher HECM loan payment
compared to other type of house in Kuala Lumpur while for fe-
male homeowners will have slightly lower HECM loan payment
with detached house.
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Malaysian Proposed
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Fig. 2: Average MPRM Payment by Type of House and Gender

In a nutshell, both HECM and MPRM results in different pay-
ments for both gender. Relatively, male homeowners will gain a
higher reverse mortgage loan payment compared to female home-
owners as the life expectancy for male is shorter than female.
Meanwhile, we analyzed that HECM loan payment is lower than
the MPRM loan payment at the early age 60. It gets higher than
the MPRM at age 65 to 80. Both HECM and MPRM loan pay-
ment increase consistently for male but as for female, the payment
for HECM is not consistently increasing at early age 60 to 69
which the payment is decreasing. This is because the life expec-
tancy for female is dependable on age whereby every 4 years the
age goes up and down. Therefore, at the age of 70 to 74, the
HECM payment for female is lower than MPRM loan payment

4. Conclusion

Based on this study, both HECM and MPRM loan structures have
slightly different in terms of loan amount. From gender perspec-
tives, those who have lower life expectancy will receive higher
payment and vice versa. Furthermore, comparison had been made
based on type of house which are terrace, semi-detached, high-rise
unit and detached. It can be concluded that the higher the value of
the house, the higher the payment received. The more payment
received by elderly in Malaysia will determine the best model
between Malaysia proposed loan structure and HECM. Thus, be-
tween two models, the model that gives more payment towards
Malaysia elderly is HECM rather than MPRM. Thus, Malaysia
should produce its own principal limit table to better understand
and assist retirees to produce more income after retirement. The
comparison of loan structure between proposed loan structure and
HECM of the reverse mortgage can be a guide to government
when they want to implement reverse mortgage in Malaysia. Gov-
ernment can decide which loan structure is the best for Malaysian
elderly whether proposed loan structure of Malaysia or HECM so
that they can reduce the problem or risk occurs when they imple-
ment the reverse mortgage.

The risk potential in this product should also be highly considered
so it benefits both lenders and borrowers. Approaches such as
Value-At-Risk (VaR) and Monte Carlo Simulations done in Siti et
al [17] should be conducted to determine the performance of vari-
ous industry, in this case is reverse mortgage. Apart from that, to
ideally include gender and age factors in the new principal limit
factor, Syazreen, Akmal and Nordin [14] recommends the Lee
Carter model to forecast mortality more accurately.
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