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Interest, Inflation, and Mortgages
in Israel

Labib Shami, Ori Oberman, and Benjamin Bental

Introduction

In 2022, the Bank of Israel raised interest rates by 2.9 percentage points (from
0.35% to 3.25%), and since the start of 2023 by an additional 1.5 percentage
points (as of July). Concurrently, the annual inflation rate rose from 2.8% in
2021 to 5.3% in July 2023.! These two variables have a definitive effect on
the principal and interest payments due on mortgages taken for the purchase
of an apartment. Nevertheless, while discussions regarding the increased
economic burden resulting from the Bank of Israel’s interest rate decisions are
widespread, the effect of inflation on the burden of mortgages in particular
and on consumers in general attracts much less attention. The inclusion of
this aspect in any such discussion is very important, since the main purpose
of the Bank of Israel’s interest rate increases is to curb inflation and return it
to the target set by the government of 1%—3% per year. The substitution of
the burden of mortgage repayment resulting from the increase in the Bank of
Israel interest rate for the potential burden caused by inflation that would arise
without such a restraining policy by the Bank is at the center of this study. We
will attempt to elaborate on this substitution by quantifying the two burden
origins affecting mortgage holders.2

* Dr. Labib Shami, Senior Researcher, Taub Center; Department of Economics, Western Galilee
Academic College; Department of Economics, Haifa University. Ori Oberman, Research
Assistant, Taub Center for Social Policy Studies in Israel. Prof. Benjamin Bental, Principal
Researcher and Chair, Taub Center Economics Policy Program; Professor Emeritus, Haifa
University.

This paper was written before the start of the October 2023 War and is based on data and the
reality prior to the War.

1 Projections of the Bank of Israel Research Department and the expected 2023 inflation of
3.9% and 2.3% in 2024. See Bank of Israel website, Research Department Staff Forecast, April
2023.

2 Recently, the Governor of the Bank of Israel also discussed the substitution of interest rate
increases for the risk of inflation in the context of mortgage payment burden. See lecture by
Eli Horowitz at the Conference on Economics and Society on May 30, 2023.


https://www.boi.org.il/en/communication-and-publications/press-releases/research-department-staff-forecast-april-2023/
https://www.boi.org.il/en/communication-and-publications/press-releases/research-department-staff-forecast-april-2023/
https://www.youtube.com/watch?v=qq4pw-CjDQY
https://www.youtube.com/watch?v=qq4pw-CjDQY
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To provide a backdrop, in 2022, there was a record amount of loans taken
for housing purposes (Figure 1). In the course of that year, credit amounting
to NIS 117.6 billion was provided — an increase of 1.3% compared to 2021
and a cumulative increase of 127% over the past ten years.? In 2022, 119,609
mortgages were taken — a decrease of about 8% relative to 2021, but a
cumulative increase of 38.5% over the past ten years. The average mortgage
was about NIS 983,000, an increase of about 10% compared to 2021, and
about 64% cumulatively over the past decade.*

Figure 1. The volume (NIS billions) and number (thousands) of housing loans
® Number of loans (thousands) " Amount of loans (NIS billions)
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Source: Labib Shami, Ori Oberman, and Benjamin Bental, Taub Center | Data: Bank of Israel

The uptick in the interest rate set by the Bank of Israel impacts the share of
total household disposable income that goes towards repaying mortgages.
According to Bank of Israel estimates, in 2022 the average monthly share rose
from 26.6% in January to 29.1% in December.® Increasing that share may affect
household repayment capacity of households, decreasing disposable income,
and increasing hardship, especially during periods of price increases.

3 See Bank of Israel website, Table N — 1.1, Loans for Residential Purposes — Performance by
Financing Rate.

4 The decline in the number of mortgages in 2022 may have been due to the sharp increase
in the Bank of Israel interest rate that began in April 2022 and led to a slowdown in the
residential real estate market.

5 See Bank of Israel website, Table N — 1.4, Loans for Residential Purposes — Performance
according to the share in income.


https://www.boi.org.il/roles/statistics/%D7%91%D7%A0%D7%A7%D7%99%D7%9D/%D7%90%D7%A9%D7%A8%D7%90%D7%99-%D7%9C%D7%93%D7%99%D7%95%D7%A8/%D7%91%D7%99%D7%A6%D7%95%D7%A2%D7%99%D7%9D-%D7%95%D7%A8%D7%99%D7%91%D7%99%D7%95%D7%AA/
https://www.boi.org.il/roles/statistics/%D7%91%D7%A0%D7%A7%D7%99%D7%9D/%D7%90%D7%A9%D7%A8%D7%90%D7%99-%D7%9C%D7%93%D7%99%D7%95%D7%A8/%D7%91%D7%99%D7%A6%D7%95%D7%A2%D7%99%D7%9D-%D7%95%D7%A8%D7%99%D7%91%D7%99%D7%95%D7%AA/
https://www.boi.org.il/roles/statistics/%D7%91%D7%A0%D7%A7%D7%99%D7%9D/%D7%90%D7%A9%D7%A8%D7%90%D7%99-%D7%9C%D7%93%D7%99%D7%95%D7%A8/%D7%91%D7%99%D7%A6%D7%95%D7%A2%D7%99%D7%9D-%D7%95%D7%A8%D7%99%D7%91%D7%99%D7%95%D7%AA/
https://www.boi.org.il/roles/statistics/%D7%91%D7%A0%D7%A7%D7%99%D7%9D/%D7%90%D7%A9%D7%A8%D7%90%D7%99-%D7%9C%D7%93%D7%99%D7%95%D7%A8/%D7%91%D7%99%D7%A6%D7%95%D7%A2%D7%99%D7%9D-%D7%95%D7%A8%D7%99%D7%91%D7%99%D7%95%D7%AA/
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In this article, we provide a detailed picture of the mortgage market in Israel.
In particular, we distinguish between the various mortgage tracks and identify
their sensitivities to the Bank of Israel’s interest rate changes on the one hand,
and inflation on the other. To illustrate these sensitivities, we postulate two
hypothetical scenarios and analyze their effect on the burden of monthly
repayments. In one scenario, the Bank of Israel raises the interest rate in
October 2022 by 1 percentage point, and as a result of this increase, inflation
declines to an annual rate of 2.9% (according to the forecasts at the time). In
the second scenario, the Bank of Israel does not change the interest rate and
inflation remains high, at an annual rate of 5.3%. The impact of these two
scenarios on the burden of monthly repayments in the various mortgage plans
is examined on a mortgage of NIS 1 million. We emphasize that our calculations
do not purport to reflect reality, but they provide a basis for calculations that
are appropriate to events in practice. In particular, the linear relationship
between the interest rates and inflation rates and the results allow a relatively
simple adjustment to any scenario that may materialize.

A mortgage is a loan for the purchase of housing that meets at least one of the
following conditions:®

1. Aloan intended for the purchase or lease of a residential apartment, its
construction, expansion, or renovation.

2. Aloanintended for the purchase of a lot for the construction of a residential
apartment or the purchase of a right to a residential apartment in return
for key money.

3. Aloan given in exchange for mortgaging a residential apartment.

4. Aloan granted for early repayment of a loan as stated in Sections 1 and 2,
in whole or in part.

Amortgage is deemed the most significant financial undertaking of households,
and as such requires informed decision making that considers all information
available at the time it is taken. Recently, the Bank of Israel has reformed the
mortgage market in order to increase information transparency, encourage

6  See Kol Zchut website, under Mortgage.


https://www.kolzchut.org.il/he/%D7%9E%D7%A9%D7%9B%D7%A0%D7%AA%D7%90
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competition in the industry, and assist borrowers in the process of obtaining
mortgages. The reform requires all mortgage providers to adhere to a uniform
structure of mortgage loan offers in order to allow consumers to compare
offers from different mortgage providers easily and conveniently. Based on
the comparison, borrowers can choose the best offer to suit their needs and
repayment abilities.”

The particular mortgage track has a great impact on the amount of monthly
repayment throughout the life of the loan. This repayment consists of a
repayment of the loan amount (principal) and payment of the interest,
dependent on the amount of the mortgage, its payment terms, and the
characteristics of the interest in the track selected. The amount of monthly
repayment may vary depending on the loan mix and market conditions
(interest and inflation), which are subject to change from time to time.

According to instructions of the Bank of Israel, the amount of the mortgage
loan is limited and cannot exceed a set percentage of the value of the property
against which it is given. This value is determined according to a real estate
appraiser’s estimate or according to the cost of the property in the purchase
agreement (oraccordingtothe expected cost of a property under construction),
whichever is less. The ratio between the amount of the approved loan and
the value of the property is called the “financing rate” (Loan to Value — LTV).
The maximum financing rate that the mortgage provider may provide to the
borrower varies according to the purpose of the property. In a loan for the
purpose of purchasing a single apartment, the financing rate may not exceed
75% of its value, for a replacement apartment the rate may not exceed 70%,
and for an investment apartment the maximum financing rate may be 50%.8

In calculating the maximum financing rate, the borrower’s existing, unpaid
loans are also considered. Thus, according to Banking Supervision Department
directives, a borrower cannot take a mortgage in which the rate of repayment
exceeds 50% of their disposable income. Disposable income is calculated as

7 For details, see Bank of Israel website, Mortgage Brochure.

8 A replacement apartment is a residential apartment purchased by an lIsraeli citizen who
owns a single residential apartment and who undertakes to sell the existing apartment in
accordance with the provisions of Section 9 of the Real Estate Taxation Law.


https://infogram.com/1p77pw223ll3kkizgw7veyjyrktnez1n5v5?live
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net fixed monthly income less long-term fixed expenses.® The latter expenses
are monthly repayments for loans (or alimony) undertaken with an existing
term exceeding 18 months.

In Israel, there are several housing loan tracks and one can choose more than
one loan track (mortgage mix). The main mortgage tracks currently offered
are:

1. Non-indexed mortgage at fixed interest rate: This is the safest track for the
borrower since the monthly repayment is predetermined when arranging
the mortgage and does not change throughout the life of the loan. The
monthly repayment amount is not affected by changes in the interest rate
or changes in the Consumer Price Index (hereinafter referred to as the CPI,
the index, or the price index). This track provides certainty and stability
to the borrower; usually, though, the interest rate is higher relative to
other tracks since it places all the uncertainty on the lenders, reflecting
their anticipation of fluctuations in the price index and the interest rate
environment. Loan period: 1-30 years.

2. Indexed mortgage at a fixed interest rate: In this track, the interest
rate is predetermined and does not change throughout the life of the
mortgage, thereby giving the borrower certainty in this regard. However,
unlike the previous track, the monthly repayment component of the
principal (excluding interest) is linked to the index and updated monthly
in accordance with the increase or decrease of the new index relative to
the base index at the time the loan was taken (provided that it does not
fall below the base index). Therefore, changes in the consumer price index
will affect the amount of the monthly repayment arising from repayment
of the principal. The interest charged in this track is lower in comparison to
interest rate in a non-indexed mortgage track at a fixed interest rate. Loan
period: 1-30 years.

9  According to Banking Supervision Department directives, in the event of a monthly repayment
that exceeds 40% of the borrower’s disposable income, the lending bank is required to
allocate additional capital in its balance sheet against such loan, as it is deemed a high-risk
loan. This requirement raises the price of the loan and the interest paid on it.
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3. Non-indexed mortgage at a variable interest rate: A variable-rate mortgage
track provides the borrower with certainty regarding the interest rate for
a predetermined period (usually five years). At the end of this period, the
interest rate is updated on the basis of a pre-agreed parameter called the
anchor. Due to the risk of a steep increase in the interest rate during the
life of the mortgage, the Bank of Israel limits the rate offered in this track
to 66.67% of the total loan amount. In this track, the principal is not linked
to the index and not affected by changes in it. Loan period: Usually 5-30
years.

4. Mortgage linked to a variable interest rate: In this track, the interest rate
varies according to the update date set in the mortgage contract (usually
every five years), and the principal is linked to the CPI. Due to the transfer
of a significant part of the risk to the borrower, the interest rate is lower
relative to the other tracks. An increase in the index during the life of the
mortgage will increase the monthly repayment of the mortgage, as will an
increase in the interest rate in at the time of the interest rate update. Loan
period: Usually 5-30 years.

5. Mortgage based on the prime interest rate: In the prime track, the interest
rate is based on the interest rate determined by the Bank of Israel Monetary
Committee 8 times a year, usually including a margin of 1.5 percentage
points.’® For example, if the interest rate set by the Bank of Israel is 1%,
the prime interest rate will be 2.5%. The spread may vary, and is subject to
the decision of each bank. Additionally, there may be an additional interest
increase or decrease at a fixed rate beyond the interest spread, depending
on the lender’s assessment of the borrower’s risk. The principal in this track
is not indexed. Since the dates for the interest rate update are not known in
advance, this track is deemed riskier for the borrower when compared to
other options. Consequently, the Bank of Israel has imposed a cap, allowing
a maximum of 66.67% of the total loan amount in this particular track. On
the other hand, the prime track allows for greater flexibility since unlike
the other tracks, the terms of the track allow for early payment without
a penalty fee, except for an execution fee and a no prior notice fee. Loan
period: 1-30 years.

10 Similar to central banks in other developed countries, as of April 2017, the Bank of Israel
makes interest rate decisions only eight times a year. See the Bank of Israel website, the
Monetary Committee decides to change the frequency of interest rate decisions.


https://boi.org.il/publications/pressreleases/%D7%94%D7%95%D7%A2%D7%93%D7%94-%D7%94%D7%9E%D7%95%D7%A0%D7%99%D7%98%D7%A8%D7%99%D7%AA-%D7%94%D7%97%D7%9C%D7%99%D7%98%D7%94-%D7%9C%D7%A9%D7%A0%D7%95%D7%AA-%D7%90%D7%AA-%D7%AA%D7%93%D7%99%D7%A8%D7%95%D7%AA-%D7%A7%D7%91%D7%9C%D7%AA-%D7%94%D7%97%D7%9C%D7%98%D7%95%D7%AA-%D7%94%D7%A8%D7%99%D7%91%D7%99%D7%AA/
https://boi.org.il/publications/pressreleases/%D7%94%D7%95%D7%A2%D7%93%D7%94-%D7%94%D7%9E%D7%95%D7%A0%D7%99%D7%98%D7%A8%D7%99%D7%AA-%D7%94%D7%97%D7%9C%D7%99%D7%98%D7%94-%D7%9C%D7%A9%D7%A0%D7%95%D7%AA-%D7%90%D7%AA-%D7%AA%D7%93%D7%99%D7%A8%D7%95%D7%AA-%D7%A7%D7%91%D7%9C%D7%AA-%D7%94%D7%97%D7%9C%D7%98%D7%95%D7%AA-%D7%94%D7%A8%D7%99%D7%91%D7%99%D7%AA/
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Apart from these five tracks, there are also foreign currency mortgages or
foreign currency-linked mortgages, but their number and scope are relatively
low. In addition, there are short-term mortgages spread out over a few years,
such as bridging loans for financing a short period of cash flow gap. This study
does not discuss such mortgages.

The effect of an increase in the monetary interest rate on the monthly
repayment amount varies substantially depending on each of the loan tracks.
In housing loans based on the prime interest rate, changes in the inflation
rate have no effect on the monthly repayment amount, but any change in the
monetary interest rate will be reflected in a change in the monthly repayment
amount. On the other hand, the monthly repayment for housing loans taken
at a fixed interest rate is not affected by changes in the monetary interest rate,
but these loans can be sensitive to changes in the rate of inflation if they are
linked to the CPI. In this case, the changes in the monthly repayment may arise
from changes in the linkage base. In a housing loan taken at a variable interest
rate, the amount of the monthly interest repayment related to the interest rate
will be affected by the change in the monetary interest rate in the economy
only if this change is still relevant at the time of the interest update set in
the mortgage contract, in comparison to the interest paid by the borrowers
prior to the update. Put differently, in a housing loan with a variable interest
rate, the portion of the monthly repayment that pertains to the interest rate
will only fluctuate if, during the specified period for interest rate changes,
the economy’s interest rate differs from the interest rate stipulated in the
mortgage contract prior to the start of the change window. If the loan taken
at variable interest is an indexed loan, the change in the monthly repayment
amount may also arise from changes in the linkage basis.

Table 1 summarizes the impact of an increase in the monetary interest rate
and a decrease in the rate of inflation on the monthly repayment according to
the mortgage track compared to a situation in which no increase in the interest
rate occurs. The assumption in the table is that the increase in the monetary
interest rate restrains inflation and the devaluation of the local currency (these
interdependencies will be explained further on in this paper).



Taub Center for Social Policy Studies in Israel

Table 1. Examples of the impact of changes in the interest rate and
inflation on the direction of the monthly repayment, by mortgage track

Direction of influence on monthly return

Mortgage track Rise in interest rate  Rise in inflation

Fixed interest, not linked

Fixed interest, linked — <4
Variable interest, linked, active window -+ <3
Variable interest, linked, inactive window — $
Variable interest, not linked, active window f —
Variable interest, not linked, inactive window — —
Prime interest rate 4+ —

Source: Labib Shami, Ori Oberman, and Benjamin Bental, Taub Center

SPOTLIGHT

Interest rate and inflation

The objective of the central bank’s monetary policy is to achieve
the objectives set for the bank by law. According to the new Bank
of Israel Law enacted in 2010, one of the main objectives of the
Bank is to maintain price stability in the economy (Section 3 of
the Law). Price stability, as per its legal definition, is maintaining
inflation within the inflation target. The Law allows the Bank
of Israel to deviate from the target to achieve other goals
(particularly, economic growth) provided that price stability
shall be maintained over time, a term interpreted by the Bank
of Israel as “a situation in which the Central Bank’s Monetary
Committee expects, on the basis of its monetary policy, that the
inflation rate will reach the inflation target within a maximum
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of two years.”** Such a regime, in which the set inflation target
is supposed to be achieved within two years, is called a flexible
inflation target regime, since it does not require reaching the
target and maintaining it at any specific point in time. The
justification for managing monetary policy within this framework
lies in the understanding that an immediate adjustment of the
interest rate to any economic shock in order to achieve the
inflation target at all times may cause overly sharp fluctuations
in economic activity, which could damage the financial stability
of the economy. Hence, it is preferable to establish a specific
time frame for reaching the inflation target, rather than pursuing
a policy intended to achieve the target at any given time and
under any circumstances. The inflation target set by the Israeli
government as early as 2003 ranges from 1% to 3% per year.

The tools used by the Bank of Israel to manage monetary policy
in recent years are the interest rate, intervention in the foreign
currency market, and a forward guidance policy, in which the
Bank of Israel publishes its assessment of future developments
and its intentions in order to influence the public’s expectations
regarding the Bank’s future policy. However, the main tool of
monetary policy in Israel and around the world is the interest
rate that the Bank determines and announces.’? The way in
which changes in the monetary interest rate affect the rate of
inflation and the degree of impact depend on the transmission
mechanisms of the monetary policy and their impact on
economic activity.

The study of the transmission of monetary policy is a complex
and fascinating subject that has occupied macroeconomic

11 For details, see Bank of Israel website, Objectives and Functions of the Bank
of Israel.

12 The announced interest rate falls between the rate at which the Bank of Israel
lends money to banks and the interest it pays for their deposits.


https://www.boi.org.il/bank-of-israel/about/objectivesfunctions/
https://www.boi.org.il/bank-of-israel/about/objectivesfunctions/
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literature for many decades. The literature has identified many
transmission routes, where the primary one, characteristic
of conventional macroeconomic models, is a simple basic
underlying idea: given a certain degree of price rigidity, an
increase in the nominal interest rate translates into an increase
in the real interest rate and the cost of capital to users. Such
changes in turn lead to postponement of consumption and a
reduction in investment profitability, thus reducing aggregate
demand and moderating price increases. The central bank, as
a representative of the public, tries to minimize the deviation
of the inflation rate from the desired target, as well as the
deviation of the GDP from its potential value (output gap). This
is the mechanism inherent in the specifications of the /S curve —
whether in the Keynesian model or forward-looking equations
underlying the neo-Keynesian models developed by Keynes’
successors (see, for example, Clarida et al., 1999; Rotemberg &
Woodford, 1997). But as Bernanke and Gertler (1995) pointed
out, the macroeconomic response to changes in the interest
rate is much greater than that implied by conventional estimates
regarding the magnitude of the response of private consumption
and investment to such changes. This insight indicates that
mechanisms other than the narrow interest rate route may also
operate and affect the transmission mechanism of the monetary

policy.

Another transmission route is the wealth route, based on
the consumption and savings lifecycle model developed by
Ando and Modigliani (1963), which claims that the wealth of
households is a decisive factor in determining the level of private
consumption. The relationship to the monetary policy is through
the relationship between interest rates and asset prices. Raising
the interest rate reduces the value of financial assets such as
shares and bonds, thereby reducing the wealth of households
and leading to a decrease in consumption.
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Moreover, in the broad credit route, the prices of physical and
financial assets also play an important role in understanding the
transmission mechanism of the monetary policy, but in a manner
that differs from that of the wealth route. In the broad credit
route, developed by Bernanke and Gertler (1989), property
prices are especially important because they determine the
value of collateral provided by companies and consumers at the
time of receiving a loan. In frictionless credit markets, the risks
are fully and immediately priced by the market, and collateral
has no role. However, when friction appears, such as that arising
from asymmetric information between lenders and borrowers,
the decrease in collateral values increases the risk to lenders
and accordingly increases the premium that borrowers must pay
for external financing, resulting in a reduction in consumption
and investment in the economy. This effect, referred to in the
economic literature as a financial accelerator, may intensify the
effect of a policy oriented by interest rate changes.

Similar to the broad credit route, the narrow credit route or bank
loans route also relies on friction in the credit market, but in this
version, banks play a more pivotal role.’® The essence of this
route is that since commercial banks rely on deposits as a major
source of funds for provision of credit, monetary policy that
reduces the aggregate scope of bank balances will accordingly
reduce the availability of bank loans. Since most companies and
households rely heavily and even exclusively on bank financing,
a reduction in the supply of loans will suppress consumption
and investment in the economy. This mechanism relies on the
understanding that the central bank increases or decreases the
amount of liquid assets in the economy through its willingness to
make loans available to commercial banks or by taking steps that

13 This idea is already mentioned in Roosa’s study (1951), and revisited in
Bernanke and Blinder’s influential article (1988).
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bank. Such changes are affected by the central bank through
the monetary interest it is prepared to pay commercial banks on
their deposits or the interest it charges on loans it provides. In
doing so, the central bank affects liquidity in the banking system
through the level of interest it determines.

Finally, the exchange rate route is also an important component
of conventional macroeconomic models in an open economy. In
an economy open to capital flows, such as the Israeli economy,
higher local interest rates relative to the world serve as an
incentive for foreign investors to acquire domestic financial
assets. For that purpose, they purchase local currency thereby
strengthening it. This process reduces the profitability of exports
and increases the supply of products in local markets, and
simultaneously increases the profitability of imports and reduces
the prices of imported products in the local market.

Needless to say, these routes do not contradict each other: the
overall response of the economy to monetary policy will combine
the impact of the variety of transmission routes.

This section provides data on the characteristics of mortgages in Israel and
their distribution according to the time remaining to their maturity.** First, we
will examine the distribution according to the loan amount in relation to the
property price being financed and according to the monthly repayment burden
relative to income. In the end of the section, we will examine the distribution
according to the loan term, and changes to mortgages exposed to hypothetical
changes in the interest rate in October 2022.

Data were obtained from the Bank of Israel website, and primarily from the
data file Monthly Report on Housing Loans.* The data file presents the monthly
activity of banks in housing credit provision, detailing credit flows (quantity and

14  For a detailed explanation of the various segments, see Appendix.

15 See Bank of Israel website, Monthly Report on Housing Loans.
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price), cross-sections of the operation segments (indexed credit, non-indexed
credit, and nominal credit linked to foreign currency), and sub-sections of the
operations at a fixed and variable interest rate. The period examined begins in
July 2011 and ends in October 2022.%¢ [t is important to note that the study
does not include housing loans settled prior to their maturity date, and that
the amounts are correct only for the study period.

The maximum financing that can be provided by a mortgage lender to a
borrower is variable depending on the purpose of the property. As stated,
in a loan for the purchase of a single apartment the maximum financing is
75% of its value, in a loan to purchase a replacement apartment, the rate
may not exceed 70%, and in the purchase of an apartment for investment,
the financing may not exceed 50%. As shown in Figures 2, 3, and 4, the vast
majority of housing loans meet this condition, but most of them are in the
region of maximum financing. This situation puts the lender at risk in the event
of a decline in apartment prices if the borrower fails to make their payments.

The amount of active housing loans granted at a financing rate ranging from
60% to 75% of the property value in the summer of 2023 was approximately
NIS 37.5 billion for fixed-rate linked loans, approximately NIS 65.3 billion for
variable-rate linked loans, approximately NIS 67.7 billion for non-linked fixed-
rate loans, approximately NIS 106.8 billion for non-indexed variable-rate loans,
approximately NIS 8.5 million for fixed-rate foreign currency-linked loans, and
approximately NIS 1.7 billion for foreign currency-linked loans at variable-rate
interest rates. As can be seen in Figures 2 and 3, there is no large difference
in the financing rate between mortgages that are linked or not linked to the
index, nor between the mortgages with a fixed interest rate and those with
variable interest rates. It is noticeable that almost all foreign-linked mortgages
are at variable interest rates, and that the weight of mortgage financing is
45%—60% greater, at the expense of mortgages financing 60% or more of the
property value. The fact that such mortgage recipients manage to raise higher
equity may imply that they belong to relatively high-income households.

16 The quantitative calculations in this article refer to the mortgage distribution in October 2022.
Additional interest rate increases have occurred since, but it is reasonable to assume that
the distribution of mortgages has not changed significantly, and therefore the substitution
between the interest rate and the inflation indicated by the calculations is also valid for these
increases.
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Figure 2. Distribution of indexed mortgages by financing ratios,
July 2011-October 2022
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Figure 3. Distribution of non-indexed mortgages by financing ratios,
July 2011-October 2022
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Figure 4. Distribution of mortgages linked to foreign currency by financing
ratios, July 2011—October 2022
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Source: Labib Shami, Ori Oberman, and Benjamin Bental, Taub Center | Data: Bank of Israel
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The Banking Supervision Department directives stipulate that a borrower may
not obtain a mortgage whose repayment exceeds 50% of their disposable
income. As shown in Figures 5, 6, and 7, in most housing loans in all tracks,
the monthly income repayment ratio falls below this rate. There are also
balloon loans (also called bullet loans), which are characterized by a unique
distribution of principal and interest payments over the length of the loan.
There are two types of balloon loans: partial and full. In a partial balloon loan,
interest payments are usually repaid monthly, and the principal is paid in full at
the end of the period. In a full loan both principal and interest are paid at the
end of the loan period. However, the share of these loans is negligible.”

Until 2016, some indexed mortgages were extended without calculating the
rate of repayment relative to income (14.3% of the loans at fixed interest rates
and about 25.8% at variable interest rates). Assuming that these loans are
uniformly distributed over the repayment from income ratio groups, Figures 5
and 6 indicate a great similarity in the distribution of the mortgages repayment
from income ratios, both in indexed and unindexed loans: most of them were
granted according to a repayment rate ranging from 20% to 40%. In foreign
currency-linked housing loans, however, most mortgages were provided at
a repayment rate not exceeding 20% of the borrower’s disposable income.
Similar to the conclusion reached in the analysis according to financing ratios,
this result may also indicate that those securing mortgages linked to foreign
currency belong to a population group whose disposable income is high,
or alternatively, whose income relies on financial sources from abroad. It is
important to emphasize that such a policy — maintaining an absolute majority
of housing loans within a repayment range not exceeding 40% of income —
provides stability to the banking system, and in times of crisis that may damage
household disposable income, this may mitigate the risk in the markets.

17 For details, see Bank of Israel website, Reform for Increased Transparency of Information
Pertaining to Competition in Mortgages.


https://www.boi.org.il/information/bank-paymnts/financial-education/%D7%94%D7%A8%D7%A4%D7%95%D7%A8%D7%9E%D7%94-%D7%9C%D7%94%D7%92%D7%91%D7%A8%D7%AA-%D7%A9%D7%A7%D7%99%D7%A4%D7%95%D7%AA-%D7%94%D7%9E%D7%99%D7%93%D7%A2-%D7%95%D7%94%D7%AA%D7%97%D7%A8%D7%95%D7%AA-%D7%91%D7%9E%D7%A9%D7%9B%D7%A0%D7%AA%D7%90%D7%95%D7%AA/
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Figure 5. Distribution of Index-linked mortgages by repayment relative to
income ratios, July 2011-October 2022
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Figure 6. Breakdown of non-indexed mortgages by repayment relative to
income ratios, July 2011-October 2022
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Figure 7. Distribution of mortgages linked to foreign currency by
repayment relative to income ratios, July 2011-October 2022
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As discussed above, monthly repayment for housing loans taken at a fixed
interest rate is not affected by changes in the monetary interest rate. The
scope of these mortgages was about NIS 254 billion in October 2022 (about
37% of total mortgages). However, some of these mortgages — linked loans —
are affected by changes in the CPI. The amount of fixed-rate loans was about
NIS 77.8 billion, which is about 31% of the total fixed-rate mortgages and
about 11% of total mortgages. Since these loans are exposed to price index
increases, if interest rate hikes succeed in moderating the increase in the price
index, it can curb their cost. The scope of fixed-rate mortgages linked to foreign
currency is quite small — only NIS 118 million (about 0.05% of total mortgages
at a fixed interest rate). They also enjoy the restraining effect of the rise in the
monetary interest rate through its effect on strengthening the shekel.

As shown in Figures 8, 9, and 10, most fixed-rate mortgages — both CPI-
indexed and unindexed — have been taken for a repayment term of over 15
years. On the other hand, most fixed-rate loans linked to foreign currency
were taken for a repayment term of up to 10 years. This, too, reinforces the
hypothesis that those securing mortgages linked to foreign currency belong to
a population group whose disposable income is high.

Figure 8. Distribution of indexed mortgages at fixed interest yet to be repaid,
by maturity term, July 2011-October 2022

Percent
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Source: Labib Shami, Ori Oberman, and Benjamin Bental, Taub Center | Data: Bank of Israel
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Figure 9. Distribution of non-indexed mortgages at a fixed interest rate yet
to be repaid, by maturity term, July 2011-October 2022
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Figure 10. Distribution of mortgages linked to foreign currency at a fixed
interest rate yet to be repaid, by maturity term, July 2011-October 2022
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According to data from the beginning of July 2011 to the end of October 2022,
the total of loans for housing purposes taken on the basis of prime interest
rate was about NIS 190 billion (about 28% of the total outstanding mortgages).
Since by definition, prime interest loans are based on the interest rates
determined by the Bank of Israel Monetary Committee, all mortgages in this
track were exposed to the Bank of Israel’s changes in interest rate in October
2022 (see Appendix Table 1).
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Figures 11, 12, and 13 show the distribution of mortgages at variable interest
rates according to their date of interest rate update, and indicate the rate of
mortgages exposed to such changes in each of the categories. The total amount
of loans for housing taken at variable interest rates was about NIS 238.8 billion
in October 2022 (about 35% of total mortgages). The scope of variable-rate
mortgages whose monthly repayment amount was impacted by the change in
the monetary interest rate in October 2022 was about NIS 12.2 billion, which
is about 1.65% of the total number of mortgages and only about 5.1% of the
total number of mortgages at variable-rate interest rates (4.7% of CPI-indexed
mortgages, 5.7% of unindexed mortgages, and 7.6% of foreign currency-linked
mortgages). It should be remembered that in the months preceding October
2022, mortgages for which the interest rate change occurred on a date
coinciding with a previous monetary interest change were affected by that
change in the monetary interest rate. Similarly, mortgages with interest rate
changes scheduled for future months would gradually experience an impact
from the interest rate hike in October 2022.

A special case is indexed variable-rate mortgages, the amount of which was
about NIS 152 billion in October 2022 (about. 22% of total mortgages). On
the one hand, an increase in the monetary interest rate increases the monthly
repayment amount for some of these loans — those whose date of interest
change occurs within the monetary interest change window (approx. 4.7%).
On the other hand, since the increase in the monetary interest rate has a
restraining effect on the CPI level, the total monthly repayment of all loans
of this type will increase more moderately if the increase in the interest rate
moderates the increase in CPI.

Alook at Figures 11, 12, and 13 shows that the dates of interest rate update are
related to the nature of the mortgages’ linkage. While almost 94% of indexed
mortgages update their interest payments within two to five years, in almost
95% of foreign currency-linked mortgages interest payments are updated in
the range of one month to a year. The non-indexed mortgages’ update dates
are balanced (approximately) within this range. This situation may be due to
the mortgage providers’ desire to protect themselves against changes in the
economic environment that may affect the real repayment amount of the
variable-rate loans they have provided to their customers. For example, in a
non-indexed mortgage, lenders need to protect themselves through more
frequent change dates in the interest rate since they lack protection against
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changes in the price level. On the other hand, in an indexed mortgage, the
linkage of the loan to the price index provides the lender protection of the real
value in the monthly repayment, and therefore, assuming there is a negative
relationship between the interest rate and the rate of inflation, the lender can
offer its customers mortgages with more spacious interest update ranges. The
tight update dates in foreign currency-linked mortgages at variable interest
rates may be due to the volatility that characterizes the foreign currency market
and lenders’ attempt to insure themselves against changes in the interest rate.

Figure 11. Distribution of indexed mortgages at variable interest by date of
interest rate update, October 2022

Percent out of total
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Figure 12. Distribution of non-indexed mortgages at a variable interest rate
by date of interest rate update, October 2022
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Figure 13. Distribution of mortgages linked to foreign currency at variable
interest rates by date of interest rate update, October 2022
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Effect of interest rate hike: A numeric illustration

In order to demonstrate the sensitivity of the mortgage tracks to changes in
interest rates and inflation, we analyzed the impact of a 1 percentage point
increase in the monetary interest rate and the effect of a change in the inflation
rate on the monthly repayment in the main mortgage tracks. For the sake of
simplicity, we treated the increase in interest rate as if it occurred in October
2022. In each mortgage track, we chose the most frequent mix according to
the results obtained and detailed above.®

Since the calculation was made for a change in the interest rate as applied to
the mortgage data for October 2022 for each mortgage track we chose the
corresponding reference interest rate of September 2022. For indexed loans at
fixed interest rates the interest rate was 2.85% on average, for unindexed loans
at fixed interest rates it was 4.54%, for indexed loans at variable interest rates
it was 3.10%, and for unindexed loans at variable interest rates, 3.64%. The
weighted interest rate is 3.73% (Bank of Israel, 2022, Figure 22). For mortgage
loans based on the prime interest rate, the interest rate in September 2022
was 3.5%. In accordance with these interest rates, a reference monthly
repayment amount for each mortgage track was calculated and defined as the
starting point for an examination of the impact of the change in inflation and
the interest rate on the monthly repayment. In each track, this amount reflects
the amount of monthly repayment as if the housing loan had been taken at the

18 For a detailed explanation of the methodology used in this section, see the Appendix.



n Taub Center for Social Policy Studies in Israel

prevailing interest rate in September 2022 (prior to the hypothetical increase
of 1 percentage point), and without the adjustment required as a result of the
inflation rate as of that month.

The characteristics of the representative mortgage for the purpose of the
demonstration in this section were selected according to the findings detailed
previously. As shown in Figures 5 and 6, the most frequent repayment ratio in
allmortgage tracks ranges from 20% to 40% of the available income (about 64%
of mortgages that are linked at a fixed interest rate, about 78% of non-indexed
mortgages at a fixed interest rate, about 55% of mortgages that are linked at
a variable interest rate and about 76% of mortgages that are non-indexed at
a variable interest rate). Therefore, we chose to focus on a repayment rate
of 30% of income. According to Figures 2 and 3, the most common financing
in all mortgage tracks ranges from 45% to 75% of the property value (about
73% of linked mortgages at fixed interest rate, about 71% of mortgages that
are non-indexed at fixed interest rate, about 76% of linked mortgages at a
variable interest rate and approx. 73% of the mortgages that are non-indexed
at a variable interest rate), so we focused on a 60% financing rate. For the sake
of simplicity, we chose to analyze a NIS 1 million mortgage. According to the
average financing rate (60%), this mortgage funds the purchase of a property
worth NIS 1.67 million. The average monthly repayment in our calculation is in
the range of NIS 4,000-6,500 (see Table 2); according to the average repayment
rate of 30% of disposable income based on Figures 5 and 6, the household’s
disposable income should range between NIS 13,000 to NIS 22,000.

As shown in Figure 8, most of the mortgages linked to the CPI at a fixed interest
rate — 76% — were provided with a repayment period of over 15 years, and
about 55% of them for a period of over 20 years. Therefore, we chose to focus
on a mortgage for a period of 25 years as representing indexed mortgages at a
fixed interest rate. Assuming that the interest rate is 2.85% (as noted above),
the expected basic monthly repayment amount according to the Spitzer table
is NIS 4,664.%°

19 The Spitzer table is named after a 19" century Austrian-Jewish mathematician who calculated
a repayment schedule for a mortgage in which the repayment of the loan, including the
interest, is calculated in advance and divided into equal payments. In indexed mortgage
tracks or those at a variable interest rate, any change will result in the calculation of a new
repayment schedule and a change in the monthly repayment accordingly. All the basic
repayment amounts in this section were calculated using Bank Leumi’s mortgage calculator.
See Bank Leumi website, Extended Mortgage Calculator.


https://ufapi.bankleumi.co.il/mortgageCalculator/ExtCalc
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With regard to fixed-rate mortgages that are unindexed, most of them (72%)
have a repayment period of over 15 years, about 52% of them for a period
of 15 to 25 years. For these mortgage types we chose a mortgage that is
unindexed, at a fixed interest rate, for a period of 20 years. In this case, the
expected basic monthly repayment amount according to the Spitzer table is
NIS 6,350, assuming the interest rate is 4.54%.

Mortgages linked to the CPI at variable interest rates were offered with an
average repayment period of 28 years. Assuming an interest rate of 3.1%, the
expected basic monthly repayment amount according to the Spitzer table is
NIS 4,270. The average repayment period of the mortgages at variable interest
rates that are unindexed is also 28 years (excluding mortgages based on the
prime interest rate). These were offered for 25 years on average.? Here we
assumed (according to the above discussion) that the interest rate is 3.64%,
and therefore the expected basic monthly repayment amount according to the
Spitzer table is NIS 4,570.

In Table 2 below, we will show the extent to which an increase of 1 percentage
pointinthe monetaryinterest rate affects the amount of the monthly repayment
in each of the main mortgage tracks. As mentioned, the choice of raising the
interest rate by a single percentage point was made for convenience and due
to the linear relationship between the interest rate and the results obtained,
the results can serve as a basis for calculations of interest rate increases at
other rates. For example, raising the interest rate by 2 percentage points will
multiply the results reported in Table 2.

The analysis of the impact of the change in the inflation rate on the monthly
repayment in each mortgage track is based on the Bank of Israel’s Monetary
Policy Report for the second half of 2022 (Bank of Israel, 2023). At the time of
the interest rate decision in October 2022, the annual inflation rate was 5.3%,
above the target upper limit (which, as noted, is 3% per year). According to the
report, at the end of December 2022, the forecasters’ inflation expectations
for 2023 were within the target range and were 2.9%. We will analyze two
scenarios and their impact on the rate of monthly repayment of mortgage
recipients. The first scenario assumes that the Bank of Israel did not raise the
interest rate, and that the inflation based on an annual calculation in 2023

20 Since in practice it is possible to choose a repayment period at intervals of five years, the
calculation was made on the basis of interest that varies every five years with a repayment
period of 30 years. This note also applies to variable-rate mortgages that are unindexed.
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continued to be 5.3%. The second scenario assumes that raising the interest
rate by 1 percentage point lowers the inflation rate in that year to 2.9%. Also,
in order to calculate the impact of the changes in the inflation rate, we used
the reference monthly repayment amount in each indexed mortgage track as a
starting point. The impact of the inflation is also linear — if inflation decreases
by 1.2 percentage points instead of the expected rate of 2.4 percentage points,
the difference in respect of indexation will be half of that reported in Table 2.

The calculation in Table 2 refers to the aggregate mortgage data as of October
2022. Thus, raising the hypothetical interest rate by 1 percentage point would
immediately affect only variable-rate mortgages whose interest change
window occurs in that month (including prime-rate mortgages). By their very
nature, unindexed loans are not affected by changes in the rate of inflation.
As noted above, the calculation of the monthly return on each track is made
according to the Spitzer table, taking into account the relevant interest rate for
each track.?

The calculations reported in the table compare the results derived from each of
the scenarios to the reference payment schedule in each of the mortgage tracks,
calculated assuming an inflation rate of zero. Accordingly, the table shows that
the total increase in monthly repayments of all mortgage recipients relative to
the initial situation according to the first scenario, in which the interest rate
does not change but inflation stands at 5.3%, amounts to approximately NIS 54
million per month. According to the second scenario, where the interest rate
increases by 1 percentage point but leads (immediately) to an inflation rate of
2.9%, the total increase in monthly repayments in the month of the change
in relation to the initial situation amounts to approximately NIS 141 million.
This result reflects the weighted effect of the two changes that occurred in
the transition between the first and second scenario — the rise in the interest
rate by 1 percentage point and the decline in the inflation rate from 5.3% to
2.9%. An increase in the interest rate by 1 percentage point in itself raises the
monthly repayments by about NIS 108.2 million, and inflation of 2.9% causes
anincrease in the burden of monthly repayments (relative to the starting point
of inflation at a zero rate) by a total of NIS 32.4 million. In other words, relative
to the do nothing policy, raising the interest rate by 1 percentage point causes
a loss of approximately NIS 87 million (the difference between NIS 141 million

21 As already noted, the calculation does not include foreign currency-linked mortgages due to
their low weight (less than 1% of the total mortgages).
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and NIS 54 million) after weighting the effect of the decline in the inflation
rate. The calculation does not consider the savings for those taking mortgages
following the decline in the inflation rate and its affect on consumption
expenditure — an issue that we will discuss below.

An analysis of the impact of each of the scenarios on the various mortgage
tracks provides insights into the role of the interest rate and the CPI in
determining the additional monthly repayment borne by mortgage recipients.
As expected,those taking mortgages that are not linked to the CPI, both at
a fixed interest rate and at a variable interest rate that do not fall within the
change window, would not be affected at the month of the interest rate change
by either that change or the inflation rate change in both scenarios. On the
other hand, households with a mortgage (indexed and unindexed) at a variable
interest rate with updates at the time of the interest rate change and those
with a housing loan based on the prime interest rate would prefer the first
scenario, in which the Bank of Israel does not raise the monetary interest rate.

In a situation where the Bank of Israel raises the interest rate by 1 percentage
point (second scenario), the addition to the monthly repayment for unindexed
mortgage recipients at a variable interest rate in the change window is
NIS 582, and the addition to the monthly repayment for those holding
mortgages on a prime interest basis is NIS 552 (as noted, in these two tracks
there is no addition to the monthly repayment in the first scenario, where
the Bank of Israel does not raise the interest rate). On the other hand,
indexed mortgages experience an increase in the monthly repayment in the
first scenario (in which the Bank of Israel does not raise the interest rate and
inflation remains at 5.3%) compared to the second scenario (raising the interest
rate by 1 percentage point and immediately lowering inflation to 2.9%) by
NIS 112 if the interest rate is fixed or NIS 102 if the interest rate changes but
the updating does not occur at the date of the interest rate change. Therefore,
in a comparison between the second and first scenario, the total cumulative
decrease in monthly repayment of those holding indexed mortgages at fixed
and variable interest rates not within the change window amounts to NIS 14.8
million or NIS 8.7 million, respectively.

As seen in Table 2, those who hold mortgages at variable interest rates within
the change window are doubly impacted in the scenario in which the interest
rate increases and inflation decreases. On the one hand, raising the monetary
interest rate by 1 percentage point leads to an increase in the monthly
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repayment by about NIS 561 per household, while returning the inflation
rate to the target range of 2.9% saves them NIS 86 in the monthly repayment
compared to the first scenario (an increase of NIS 140 in the second scenario
compared to NIS 226 in the first scenario). Therefore, the addition to the
monthly repayment burden in the second scenario stands at NIS 475 per
household and the total monthly cost to this population amounts to NIS 3.4
million compared to the first scenario. It is important to emphasize that these
loans constitute only 1% of the total mortgages, and about 4.7% of the total
mortgages in this track (volume).

In conclusion, households that took mortgages (indexed and unindexed) at
variable interest rates whose interest change window coincides with the
increase of the monetary interest rate, along with those holding prime interest
rate mortgages, would clearly favor a scenario where the interest rate remains
unchanged despite the implied higher inflation. These mortgages (according
to the mortgages amount) constitute about 30% of the total. On the other side
are mortgage borrowers at a fixed interest rate (11% of the total mortgages),
who would clearly prefer the scenario of raising interest rates and returning
inflation to the target range. The preferences of borrowers of mortgages linked
to variable interest rates whose interest change window does not coincide
with the interest rate increase (21% of the total mortgages) depend on the
period of time to their next interest rate update. For those affected, the overall
addition to the burden of debt repayment resulting from an increase in the
interest rate and a decrease in inflation compared to the policy of maintaining
the status quo is NIS 87 million per month.

As mentioned above, with the passing of time, additional mortgages will be
affected by the change in the monetary interest rate that occurred in October
2022. Calculation of the impact of the change in interest on the monthly
repayment of such mortgages can be made with linear adjustment to the
results obtained in the above demonstration.



Interest, Inflation, and Mortgages in Israel n

Table 2. The impact of interest rate and inflation rate changes on the
monthly repayment amount

5.3% inflation rate with no change in 1 point raise in interest rate and a 2.9% inflation rate
Monthly interest rate

Mortgage track payment

(weight out of total) base Monthly Impactof  Total change Monthly Impactof Impactof Total change

rate payment by inflation by track payment by interest inflation in each track
track track rate

Fixed interest, 6,348 6,348 0 0 6,348 0 0 0

not linked (26%)

Fixed interest, linked 4,664 4,911 247 19,242,678 4,799 0 135 10,529,013

(11%)

Variable interest, 4,568 4,568 0 0 5,150 582 0 2,595,453

not linked, within
change window (1%)
Variable interest, 4,270 4,496 226 1,604,441 4,971 561 140 4,970,492
linked, within change
window (1%)
Variable interest, 4,270 4,496 226 32,625,950 4,394 0 124 17,906,652
linked, not in the
change window (21%)
Variable interest, 4,568 4,568 0 0 4,568 0 0 0
not linked, not in the
change window (11%)
Prime (28%) 5,006 5,006 0 0 5,558 552 0 104,618,509

Total change 53,573,070 140,620,119

Source: Labib Shami, Ori Oberman, and Benjamin Bental, Taub Center | Data: Bank of Israel

For a more detailed illustration, we can assume that the interest rate remains
over time at its new hypothetical level of 1 percentage point higher (compared
to the initial situation) and the inflation rate has stabilized at 2.9%, according
to the second scenario. We will examine the impact of this situation in
November 2022, assuming that the distribution of loan tracks in all categories
in this month is identical to that observed in October 2022, in particular the
mortgages (indexed and unindexed) at variable interest rates whose interest
change window occurs in November. Under this assumption, additional
variable interest track mortgages (indexed and unindexed) whose weight out
of the total is 1.65% (see Table 2), will join the interest rate updates.

We now borrowed from Table 2 the basic monthly repayment amounts updated
for the changes in October 2022 under the second scenario, and assigned them
to November in each mortgage track. These were used to calculate the additional
impact of the new mortgages joining the interest rate update cycle (see Table 3).
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As shown in Table 3, the level of monthly repayment for each mortgage track
containing index-linkage and affected by the inflation rate in October does not
change in the next month because it is already adjusted to an inflation level of
2.9%. A fixed-rate mortgage of this type has the new basic monthly repayment
in November of NIS 4,800, the same as the monthly repayment in October
2022 (but higher than the previous basic monthly repayment of NIS 4,660 at
the beginning of October on the eve of the interest rate hike by 1 percentage
point and inflation of 2.9%). In other words, mortgage holders in this track
have already borne an increase in their monthly repayment in October 2022
which will continue to accompany them for the following month. However,
since our issue here is the calculation of the additional impact in the following
month, we do not take this into account in the current calculation. The same
result will be obtained for variable-rate mortgages that are not in the interest
change window in November (and not in the change window in October),
but their weight out of the total mortgage volume has now decreased from
21% to 20% due to some of them (1% of the total mortgages and 4.7% of the
total fixed-rate mortgages) joining the interest rate updating cycle. Mortgages
based on the prime interest rate will continue to be impacted by the increase
of 1 percentage point in the interest rate, but they will not contribute to the
additional impact being examined in Table 3. Thus, their monthly repayment
remains NIS 5,560, as obtained in the calculations of October in the second
scenario described above.

On the other hand, in November, some mortgages will join the interest
update cycle whose change window did not occur in the previous month.
These mortgages are unindexed loans at variable interest rates (0.65% of
total mortgages for which the monthly repayment amount rose by about
NIS 580 (about NIS 2.6 million cumulatively), and indexed mortgages at variable
interest rates (1% of the total) for which the monthly repayment rose by about
NIS 560 per month, about NIS 4 million cumulatively). The monthly repayment
for these mortgages does not include the CPl indexing, as this update already
occurred in October and is reflected in their new basic monthly repayment.

In October 2022, the weight of the indexed mortgages that were not part of
the interest change window was about 21% of the total. Each month, 4.7% of
the mortgages in this track enter the interest rate update cycle (about 1% of
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the total ).22 Therefore, assuming that the interest rate remains at its higher
hypothetical level by 1 percentage point for a long period, it will take about 20
months for all mortgages in this track to be updated in accordance with the
new interest rate.?® In a similar calculation for unindexed mortgages at variable
interest rates, it will take about 17 months for all of them to be updated to
the new interest rate, since as of October 2022, their weight out of the total
mortgages is about 11% and every month 5.7% of the mortgages in this track
enter the interest update cycle, constituting about 0.65% of total mortgages
(as detailed in Tablets 2 and 3).

In conclusion, in light of the fact that the inflation update is carried out
regularly and in light of the assumption that the inflation rate does not
continue to change, the change in the interest rate is the only factor affecting
the mortgages joining the interest rate update cycle in November 2022, and its
effect is measured as an increase of approximately NIS 6.6 million in the total
monthly repayment. Assuming that the interest rate continues to be higher
by 1 percentage point and with no further change in inflation, this monthly
addition to the cumulative monthly repayment will last about 17 months
(depending on the weight of the unindexed mortgages at variable interest
that do not fall within the change window in October 2022 out of the total
mortgages). Subsequently, for a further three months or so, the addition
to the accumulated monthly repayment will be approximately NIS 4 million
(depending on the weight of the indexed mortgages at variable interest that
are not in the change window in October 2022 out of all mortgages). At the
end of the period, all mortgages will be adjusted to the change in the monetary
interest rate. Note, the inflation rate has no further impact, because indexed
mortgages are updated immediately, so that in calculating the impact in the
following months, the index section has no additional role in the calculation of
the additional burden.

22 This mortgage group includes all mortgages taken out a year ago, two years ago, etc., whose
window of change occurs annually, the mortgages whose window of change occurs every two
years and which were taken out two years ago, four years ago, etc., and so forth, depending
on the period of change.

23 This assumption is based on the average of the interest rate update window, but in practice,
since the distribution of the update windows has a long tail, the time it will take for all
mortgages to be updated is longer.
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Table 3. The additional impact of the higher interest rate on the
subsequent monthly repayments

1 point raise in interest rate and a 2.9% inflation rate

Monthly
Mortgage track (weight out of total) payment Monthly Ir.npact of I.mpac.t of Total .

(e i payment interest inflation change in

by track rate each track

Fixed interest, not linked (26%) 6,348 6,348 0 0 0
Fixed interest, linked (11%) 4,799 4,799 0 0 0
Variable interest, not linked in the 4,568 5,150 582 0 2,595,453
window of change in November (1%)
Variable interest, not linked when the 5,150 5,150 0 0 0
window of change was October (1%)
Variable interst, linked in the window 4,410 4,971 561 0 3,977,250
of change in November (1%)
Variable interest, linked when the 4,971 4,971 0 0 0
window of change was October (1%)
Variable interest, linked, not in the 4,394 4,394 0 0 0
2 month window of change (20%)
Variable interest, not linked in the 4,568 4,568 0 0 0
2 month window of change (10%)
Prime (28%) 5,558 5,558 0 0 0
Total change 6,572,703

Source: Labib Shami, Ori Oberman, and Benjamin Bental, Taub Center

Curbing inflation and consumption expenditure

So far, we have reported the impact of the increase in the monetary interest
rate on the monthly repayment of variable-rate mortgage holders whose
interest change window occurs in October 2022. However, curbing the increase
of the price index and returning the rate of inflation to its target range will save
hundreds, if not thousands, of shekels for all households in Israel — including
those securing mortgages — by preventing the rising consumer expenses.

Combining the calculations made so far with the consumption data requires
adjustments, since the previous calculations were done at the level of
mortgage amounts, while the consumption data refer to the household level.
In particular, we need to estimate the number of households that hold a
mortgage. For this purpose, we assume that households holding mortgages
hold only one mortgage. From this assumption, combined with the fact that
between July 2011 and October 2022, 1,083,127 mortgages were made,



Interest, Inflation, and Mortgages in Israel n

it follows that about 40% of households in Israel held a mortgage during this
period (in 2019 there were about 2.7 million households in Israel).?

According to the Central Bureau of Statistics, as of 2019, the average monthly
expenditure on consumption at current prices was NIS 15,990.2° We assume
that the monthly expenditure on consumption of households securing
mortgages is identical to this average. An analysis of the National Accounts
data reveals that the elasticity of nominal consumption relative to the CPI is
0.5.% Accordingly, restraining the increase in the CPI from 5.3% per annum
and returning the rate of inflation to the target range of 2.9% per annum
(according to the Bank of Israel’s 2023 forecast) will lead to a reduction in
monthly expenditure on consumption by approximately NIS 192 per household
in Israel (1.2% out of an average expenditure of NIS 15,990), totaling nearly
NIS 518 million per month for all households.

For those holding mortgages, the aggregate savings in terms of consumption
following the return of the rate of inflation to the target range will be about
NIS 208 million per month (NIS 192 per household multiplied by the number
of households with mortgages), since those holding mortgages also benefit
from the moderation of the increase in monthly expenditure on consumption
resulting from the reduction in the inflation rate. This amount is more than
double the damage they sustained in October 2022 as a result of the increase
in the monetary interest rate by 1 percentage point (about NIS 87 million per
month, as stated), even if the increase in interest rate is maintained for several
months (an increment of about NIS 6.6 million each month). This conclusion is
still valid even if the monetary interest rate is raised by more than 1 percentage
point, as implied by a linear adjustment of the results of our example.

24 The number of loans for housing purposes is reported on the Bank of Israel website. See
Table N — 1.1, Loans for Residential Purposes — Performance according to Financing Rate.
In practice, the number of households that had a mortgage at the researched point in time
(October 2022) is greater, due to mortgages secured prior to July 2011. On the other hand,
there may be households that have secured more than one mortgage. The data do not allow
quantification of such details.

25 Fordetails, see Table 7.1, Composition of Household Consumption Expenditure, by Secondary
Groups (CBS). It is important to mention that the monthly expenditure for consumption
includes housing services at the rate of 17%.

26 The elasticity estimate was obtained from a regression of (log) nominal consumption per

capita on (log) nominal GDP per capita and (log) the CPl in 1995-2022. The point elasticity
relative to nominal GDP per capita is 0.67, and that relative to the price index is 0.49.


https://www.boi.org.il/roles/statistics/%D7%91%D7%A0%D7%A7%D7%99%D7%9D/%D7%90%D7%A9%D7%A8%D7%90%D7%99-%D7%9C%D7%93%D7%99%D7%95%D7%A8/%D7%91%D7%99%D7%A6%D7%95%D7%A2%D7%99%D7%9D-%D7%95%D7%A8%D7%99%D7%91%D7%99%D7%95%D7%AA/
https://www.cbs.gov.il/he/publications/doclib/2022/7.shnatonstandardofliving/st07_01.pdf
https://www.cbs.gov.il/he/publications/doclib/2022/7.shnatonstandardofliving/st07_01.pdf
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This gap, as explained, will diminish over time in light of additional mortgages
joining the interest rate update cycle. Even if the extreme case is realized
according to which all variable-rate mortgages are updated by 1 percentage
point, the additional burden for the aggregate monthly repayment will
be about NIS 211 million, that is, a balance will be achieved between the
additional interest rate burden and the aggregate savings in consumption
expenses resulting from the return of the inflation rate to the target range.

According to this, weighting the impact of reducing inflation by 2.4 percentage
points on the consumption of households without mortgages, and on those
holding mortgages at variable interest rates which were affected by the
increase in the interest rate in October 2022, indicates that the benefit greatly
exceeds the cost. The monthly cost of NIS 87 million to mortgage borrowers
compares to the savings of NIS 518 million in terms of consumption for all
households and NIS 208 million for mortgage holders.

Finally, it should be noted that in calculating the impact of inflation we did
not consider a possible adjustment of the nominal wage. Today, because of
low inflation rates, there is no cost-of-living allowance arrangement in the
economy that links wages to changes in the CPI. Even proposals that have
occasionally been made for the renewal of such mechanism suggested at most
a partial linkage that would not catch up with the increase in the cost-of-living.?’
Therefore, it seems that as of today the option to link wages is irrelevant, and,
for this reason, we have not included it in our analysis.?®

27 In 2022, the chairman of the Histadrut proposed the linking of 90% of workers” wages in the
economy in the event of any price increase exceeding 3% per year. See the Histadrut website,
Chairman of the Histadrut conveys to the Minister of Finance the necessity of establishing a
cost-of-living mechanism tied to economic inflation.

28 A similar illustration was presented by the Governor of the Bank of Israel in his lecture at
the Eli Horowitz Conference on Economics and Society on May 30, 2023. The simulation
demonstrated how in the absence of an increase in the monetary interest rate, the inflation
rate rises to 10%. This demonstration did not include wage adjustments either.


https://www.histadrut.org.il/%D7%97%D7%93%D7%A9%D7%95%D7%AA_%D7%94%D7%94%D7%A1%D7%AA%D7%93%D7%A8%D7%95%D7%AA/17627494/%D7%99%D7%95%22%D7%A8_%D7%94%D7%94%D7%A1%D7%AA%D7%93%D7%A8%D7%95%D7%AA_%D7%9C%D7%A9%D7%A8_%D7%94%D7%90%D7%95%D7%A6%D7%A8%3A_%22%D7%9C%D7%94%D7%A1%D7%93%D7%99%D7%A8_%D7%9E%D7%A0%D7%92%D7%A0%D7%95%D7%9F_%D7%AA%D7%95%D7%A1%D7%A4%D7%AA_%D7%99%D7%95%D7%A7%D7%A8_%D7%91%D7%94%D7%AA%D7%90%D7%9D_%D7%9C%D7%90%D7%99%D7%A0%D7%A4%D7%9C%D7%A6%D7%99%D7%94_%D7%91%D7%9E%D7%A9%D7%A7%22
https://www.histadrut.org.il/%D7%97%D7%93%D7%A9%D7%95%D7%AA_%D7%94%D7%94%D7%A1%D7%AA%D7%93%D7%A8%D7%95%D7%AA/17627494/%D7%99%D7%95%22%D7%A8_%D7%94%D7%94%D7%A1%D7%AA%D7%93%D7%A8%D7%95%D7%AA_%D7%9C%D7%A9%D7%A8_%D7%94%D7%90%D7%95%D7%A6%D7%A8%3A_%22%D7%9C%D7%94%D7%A1%D7%93%D7%99%D7%A8_%D7%9E%D7%A0%D7%92%D7%A0%D7%95%D7%9F_%D7%AA%D7%95%D7%A1%D7%A4%D7%AA_%D7%99%D7%95%D7%A7%D7%A8_%D7%91%D7%94%D7%AA%D7%90%D7%9D_%D7%9C%D7%90%D7%99%D7%A0%D7%A4%D7%9C%D7%A6%D7%99%D7%94_%D7%91%D7%9E%D7%A9%D7%A7%22
https://www.youtube.com/watch?v=qq4pw-CjDQY
https://www.youtube.com/watch?v=qq4pw-CjDQY
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This study examined the impact of an increase in the monetary interest rate
and changes in the inflation rate on the monthly repayment of mortgages in
Israel, distinguishing between the various loan tracks. The rise in the inflation
rate is a central component of the discussion, since the main purpose of the
Bank of Israel’s recent interest rate increases is to curb the rise in the CPl and
return the inflation rate to the target set by the government, 1%—3% per year.
Accordingly, the discussion focused on the trade-offs between an increase
in the monthly mortgage repayment burden resulting from the interest rate
increase and the burden originating from high inflation in the absence of a
Bank of Israel restraining policy.

The data used in the study are for the period between July 2011 and October
2022. We presented the mortgage tracks according to the type of interest and
manner of indexing, as well as their distribution according to the financing rate
relative to the asset value, the rate of repayment relative to the disposable
income, and the repayment period. In particular, we focused on variable-rate
mortgages whose interest change window began in October 2022. Finally, we
examined the impact of two hypothetical scenarios on the monthly repayment
of mortgages in the various tracks: raising the interest rate by 1 percentage
point and stabilizing the inflation rate at 2.9%, compared to inflation of 5.3%
with no change in the monetary interest rate.

Our analysis and calculations demonstrate that those securing unindexed
mortgages — both at fixed interest rates and at variable interest rates that
are not in the interest change window — are not affected in the month of
the change from a change in interest rate and in the rate of inflation, in both
scenarios. Households that clearly prefer the scenario of non-rising interest
rates at a cost of high inflation are those who secured prime-rate mortgages
and unindexed variable-rate loans whose interest change window occurs upon
the raising of the monetary interest rate or close to such increases. Mortgage
recipients at variable interest rates also prefer this scenario, despite the impact
of the high inflation rate on their mortgage principal.

We note that although the study focused on mortgage borrowers, an increase
in interest rates also adversely affects individuals with non-residential loans,
leading to an uptick in their monthly repayment amount. Analysis of such
loans requires a separate study. Another issue worthy of further study is the
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distribution of mortgages (and other loans) across the range of interest and
linkage tracks. In particular, it would be interesting to examine what motivates
lenders to offer the various tracks and what motivates borrowers to choose a
particular track over other alternatives.

In conclusion, the case illustrated in this study underscores that the negative
impact of inflation is significantly greater than that of an interest rate hike. Over
time, it is expected that the Bank of Israel’s interest rate policy will succeed in
returning inflation to its target range, and when this target is achieved, the
Bank will also be able to lower interest rate levels. The dynamic implications
of the Bank of Israel’s policy for those securing mortgages are also worthy of
further study.
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The study data were obtained from the Bank of Israel website, and mainly
from the data file Monthly Report on Housing Loans. This file presents bank
activity of granting housing credit during a given month, detailing the credit
flows (quantity and price), cross-sections of the operation segments (indexed
credit, non-indexed credit, denominated and indexed to foreign currency),
as well as sub-sections of fixed and variable interest rate activity. The data
processed in the study relate to the period between July 2011 and October
2022. It is important to note that the study does not include housing loans
settled prior to their maturity date, and that the amounts are correct only for
the study period.

The initial segmentation of the mortgages in the numerical demonstration
is performed according to the type of indexation: an indexed mortgage, an
unindexed mortgage, and a mortgage denominated and indexed to foreign
currency. In the subsequent division, the distinction is between the types of
interest — fixed, variable, and prime interest.

The information on fixed-rate residential loans (indexed, non-indexed and
foreign currency-indexed) provides data on the amount of the loan (principal)
and its repayment period, as detailed below: 1 month to 1 year; 1-2 years; 2-5
years; 5-10 years; 10-15 years; 15-20 years; 2025 years; and over 25 years.

Each of these categories has an average final repayment period and an
average interest rate on the principal. For each month and for each repayment
period, we calculated the amount of loans secured in that month and the total
cumulative balance of debts with respect to the principal in that month for
fixed rate loans (active loan principal).

The cumulative balance of debts with respect to the principal each month was
calculated as follows: for each month and final repayment period we referred
to the amount of loans secured on the assumption that their repayment
period is the average repayment period and the interest is the average interest
as calculated in the report. The average final repayment period was used to
identify the active mortgages as of October 2022. For example, for indexed
loans taken in February 2018 at a fixed interest rate for a period of one to
two years, we assumed that the final repayment period for all such loans
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was 1.78 years (according to the average calculated in the February 2018
report). Hence, as of October 2022, these mortgages are inactive, as their final
repayment date has passed. In contrast, as of October 2022, indexed loans
taken in February 2018 at a fixed interest rate for a period of 10-15 years (the
average final repayment period for all these loans is 14.31 years) are active
loans; therefore, they were added to the cumulative balance of debts, after
adjustment for amortization of the principal over the years. The calculation
of the amortization of the principal is based on the Spitzer table over the
repayment period and in accordance with the average interest reported for
each repayment period, for each year and each month. We performed this
for each point in time from July 2011 to October 2022, and added up the
remaining principal amounts.

The information in the report on loans for residential purposes at variable
interest rates (indexed, non-indexed, and foreign currency-linked) provides
data regarding the loan amount (principal). In addition, for each mortgage,
the report presents the length of time during which the interest rate set at
the start of the period remains unchanged, or alternatively, the points in
time at which the interest rate can change (interest change window). These
time intervals correspond to the same categories outlined earlier for the
final repayment period of fixed-rate mortgages. In each of the categories (for
example, a change window of one to two years) a final repayment period is
provided and the average anchor interest rate on the principal. Similar to the
calculations conducted for fixed-rate mortgages, we performed calculations for
variable-rate loans. For each reported month, we determined the cumulative
debt balance for the principal, which may be influenced by fluctuations in the
monetary interest rate.

This amount was calculated as follows. In the first stage, we treated each of
the interest change windows as if it consisted only of whole year windows.
For example, we referred to the 5-10 years window as including loans within
a change range of 6, 7, 8, 9, and 10 years, with the amount of loans given in
the report divided equally between them.?® In the second stage, all mortgages
secured at a given time according to a given range were classified accordingly

29 With the exception of the change window 2-5 years at an indexed interest rate, where the
amount of mortgages secured in the interest change window that occurs every 5 years is
known. In this case, we divided the balance of the other loans equally between the loans
secured in the 3- and 4-year interest change window.



n Taub Center for Social Policy Studies in Israel

and points marked relating to when the interest on such mortgages could
change. For each change window, we examined whether the Bank of Israel
interest rate changed in relation to the previous change window (see Appendix
Table 1 that follows). Provided that the interest rate changed, we calculated
the difference between the interest rate charged when the loan was taken and
its level in the selected windows. The difference between the interest rates
was used to calculate the interest on the loan in the change window based on
the assumption that the change in the Bank of Israel interest rate is identical
to the change in the anchor interest rate. We then adjusted the interest rate
based on the alterations in the Bank of Israel interest rate in comparison to the
interest rate that was in effect at the time the mortgage was initially secured.

We calculated a new Spitzer table for the new outstanding balance obtained
with the corresponding interest, with the amount remaining in the principal at
the end of the change window being the starting amount in the next window
(asif it were a new loan under the new terms). We did this for every month and
year and for every type of loan. We summarized all the Spitzer table vectors for
each type of loan and obtained the amount of interest-sensitive principal for
each type of loan for any point in our data.

The interest rate adjustments in our study relate to seven cycles of change
in the monetary interest rate with respect to the data according to Appendix
Table 1 (which also includes the 2023 interest rate updates). From February
26, 2015 to November 29, 2018, the Bank of Israel’s interest rate was 0.1%. It
then rose to 0.25% for about a year and a half, returned to 0.1% for about two
years, until April 14, 2022, and then climbed to 0.35% again. Since then it has
continued to rise and in May 2023 reached 4.75%.

Appendix Table 1. Bank of Israel interest rate

Interest rate Nov22 Apri4 May 26 Jul7 Aug25 Sep9 Nov24 Jan5 Feb 23 Apr7 May 23
took effect 2021 2022 2022 2022 2022 2022 2022 2023 2023 2023 2023

BOl interest

rate 0.1% 0.35% 0.75% 1.25% 2.00% 2.75% 3.25% 3.75% 4.25% 4.50% 4.75%

Source: Labib Shami, Ori Oberman, and Benjamin Bental, Taub Center
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We should emphasize that the mortgage distribution data according to the
financing rate and rate of repayment relative to disposable income does not
include information about the mortgage change windows at variable interest
rates (Figures 2—7). We treated these mortgages as if the interest at which
they were taken remained constant over time.

Given that the rate of change in CPI between 2011 and 2021 was very low
(close to the lower threshold of the inflation target and even negative in
some years), no adjustments to mortgages arising from a change in CPl were
considered. However, since then the situation has significantly changed, and in
2022 the change in CPl was approx. 5.3%.3°

30 See Table 10.1, Price Indices (CBS).


https://www.cbs.gov.il/he/publications/doclib/2022/10.shnatonpriceindices/st10_01x.pdf
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