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Abstract 

This paper explores the effects of the hard loan-to-value (LTV) limit implemented in Israel in 

2012, which had three different cutoffs according to the borrower type: first-time home buyer, 

upgrader, or investor. The paper tries to overcome identification challenges where the 

treatment status is not observed. I find that this macroprudential policy measure succeeded in 

achieving its main goal, which was to reduce borrowers' leverage. I also find that constrained 

borrowers bought assets farther from the center of Israel, in neighborhoods with lower 

socioeconomic rankings; and a much stronger response than the impact of the 2010 soft LTV 

limit. Investors were found to be the borrower type most affected by the LTV limit. In terms 

of the credit market, the effect of the LTV limit on mortgage terms is counterintuitive: the 

limit increased the interest rate and the term to maturity. Plausible explanations for those 

results are discussed. 

Keywords: LTV, macroprudential policy, mortgages, housing market, systemic risk 

JEL classification: E58, E61, G18, G21, R28   
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Table 2 Summary Statistics

First-Time Home Buyers

Mean St. dev. 25% 50% 75%

House Price (NIS) 1,002,977 463,532 720,000 960,000 1,270,000

Borrower Monthly Income (NIS) 13,272 6,539 9,250 12,100 16,000

Borrower age 36.4 8.4 30.0 34.5 40.1

LTV (%) 60.2 18.7 50.0 61.2 72.0

Average Interest Rate (%) 2.95 0.78 2.50 2.89 3.36

Loan Duration (years) 22.2 6.5 18.3 23.8 27.2

Area (square meters) 87.4 32.7 65.0 84.0 103.0

Rooms 3.7 0.9 3.0 4.0 4.0

Distance from Tel Aviv-Jaffa (km) 38.4 29.5 12.7 28.8 52.9

Quality of Neighborhood 10.6 3.5 9.0 11.0 13.0

Upgraders

Mean St. dev. 25% 50% 75%

House Price (NIS) 1,330,092 684,012 920,000 1,260,000 1,660,000

Borrower Monthly Income (NIS) 15,913 7,776 11,000 14,420 19,173

Borrower age 42.9 9.6 36.2 41.2 48.5

LTV (%) 51.0 19.0 37.0 54.1 66.0

Average Interest Rate (%) 2.90 0.76 2.45 2.82 3.27

Loan Duration (years) 21.2 7.3 15.7 22.2 26.1

Area (square meters) 110.9 53.8 82.0 104.0 129.0

Rooms 4.4 1.1 4.0 4.0 5.0

Distance from Tel Aviv-Jaffa (km) 39.9 30.2 12.7 29.9 59.8

Quality of Neighborhood 11.3 3.8 9.0 12.0 14.0

Investors

Mean St. dev. 25% 50% 75%

House Price (NIS) 1,031,760 712,695 590,000 995,000 1,500,000

Borrower Monthly Income (NIS) 19,928 11,674 12,300 17,500 24,000

Borrower age 44.7 10.9 36.5 43.1 52.0

LTV (%) 52.5 18.8 40.0 58.0 68.0

Average Interest Rate (%) 2.96 0.85 2.46 2.89 3.42

Loan Duration (years) 18.5 7.7 12.9 20.0 25.0

Area (square meters) 87.2 56.4 55.0 75.0 106.0

Rooms 3.6 1.2 3.0 3.0 4.0

Distance from Tel Aviv-Jaffa (km) 42.7 33.0 9.9 40.7 69.0

Quality of Neighborhood 10.6 3.7 8.0 11.0 13.0

The table reports summary statistics for the sample, which is distributed into three groups according to type of 

buyer: first-time home buyers, upgraders (who seek to upgrade their housing situation), and investors (who own 

more than one residential property). Each panel reports details about the loan, the house bought using the loan, and 

borrower characteristics, for the period Jan 2012-Oct 2012 (i.e., before the LTV limit). Number of observations: 

34,021 borrowers. 

% Observation = 46

% Observation = 39

% Observation = 14
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Table 3 Summary Statistics for the Leveraged Borrowers

First-Time Home Buyers

Mean St. dev. 25% 50% 75%

House Price (NIS) 782,739 301,108 572,500 760,000 935,000

Borrower Monthly Income (NIS) 12,156 5,340 8,711 11,500 15,000

Borrower age 35.2 6.8 30.7 34.3 39.9

LTV (%) 87.9 4.1 86.0 88.0 89.0

Average Interest Rate (%) 3.51 0.77 2.84 3.11 3.72

Loan Duration (years) 26.3 5.0 25.0 28.5 30.0

Area (square meters) 79.4 23.1 62.0 76.0 94.0

Rooms 3.6 0.8 3.0 3.5 4.0

Distance from Tel Aviv-Jaffa (km) 46.1 34.0 16.1 40.7 85.4

Quality of Neighborhood 10.0 2.6 8.0 10.0 12.0

Upgraders

Mean St. dev. 25% 50% 75%

House Price (NIS) 1,119,732 526,471 790,000 1,020,000 1,350,000

Borrower Monthly Income (NIS) 15,200 8,274 10,625 14,500 20,133

Borrower age 40.1 7.4 34.7 39.2 44.3

LTV (%) 77.7 6.8 74.0 75.0 83.0

Average Interest Rate (%) 3.26 0.64 2.86 3.10 3.43

Loan Duration (years) 26.0 5.4 24.5 26.7 30.0

Area (square meters) 103.6 42.1 78.0 100.0 120.0

Rooms 4.2 1.0 3.5 4.0 5.0

Distance from Tel Aviv-Jaffa (km) 43.9 24.5 21.0 51.0 88.4

Quality of Neighborhood 11.1 3.2 9.0 11.0 13.0

Investors

Mean St. dev. 25% 50% 75%

House Price (NIS) 1,012,185 753,054 480,000 825,000 1,300,000

Borrower Monthly Income (NIS) 16,765 11,789 10,100 13,962 19,500

Borrower age 42.9 10.0 35.5 41.6 49.0

LTV (%) 65.0 8.8 59.7 64.0 70.0

Average Interest Rate (%) 2.98 0.82 2.49 2.89 3.40

Loan Duration (years) 20.1 7.2 15.0 20.0 25.0

Area (square meters) 85.7 62.3 55.0 74.0 102.0

Rooms 3.6 1.2 3.0 3.0 4.0

Distance from Tel Aviv-Jaffa (km) 49.3 35.7 12.7 49.2 85.3

Quality of Neighborhood 10.3 3.6 8.0 10.0 13.0

The table reports summary statistics for the sample, which is distributed into three groups, according to type of 

buyer. Each panel reports detailed information for each subgroup of affacted borrowers within the group: First-Time 

Home Buyers - those with LTV above 75%, for Upgraders - those with LTV above 70%, Investors  - those with 

LTV above 50%. The sample covers the period Jan 2012- Oct. 2012 (Before the LTV limitation) and the 

percentage of observaions represents the percentage of affacted borrowers within the group. Number of 

observations: 34,021 borrowers. 

% Observation = 12.4

% Observation = 12.3

% Observation = 60.1
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Size (square meters)

Distance from Tel Aviv (km)

Neighborhood quality

Interest Rate (p.p.)

Maturity (years)

Default (p.p.)

N

Percentage

Size 

Distance from Tel Aviv 

Neighborhood quality

Interest Rate 

Maturity

Default 

Real home prices

Table 4: Difference-in-Differences Estimation of Effect of LTV Limit on Credit and Housing 

Choices

The table reports the change in credit and housing characteristics, between the treatment and control groups, above and below 

the cutoff respectively, before and after the LTV limit. Number of observations: First-Time Home Buyers: There are 2,915 

borrowers in the control group and 2,859 in the treatment group. Upgraders: 1,526 borrowers in the control group and 1,590 

in the treatment group. Investors:  450 borrowers in the control group and 510 borrowers in the treatment group. Note: Real 

home prices were inflated by the monthly change in the Index of Home Prices. Standard errors take into account prediction 

stage estimation uncertainty and ***, **, * indicate significance at the 1, 5, and 10 percent levels, respectively. 

 First-Time Home Buyers Upgraders Investors

-0.3*** -0.16** -0.1

-0.10** -0.03 -0.21***

-0.12*** -0.06*** -0.16***

0.13*** 0.07*** 0.24***

65-70 VS 80-85 60-65 VS 75-80 40-45 VS 55-60

0.35*** 0.19 0.51***

0.05*** 0.02* 0.05**

-0.10*** -0.07*** -0.21***

Investors First-Time Home Buyers Upgraders

Table 5: Difference-in-Differences Estimation of Effect of LTV Limit on Credit and Housing 

Choices (Percentage Change)

5,774 3,116 960

(0.11) (0.8) (0.1)

-0.3*** -0.16** -0.1

(0.13)

Real home prices (NIS)

(0.17) (0.22)

(0.3) (0.4) (0.4)

6.7*** 3.8*** 14.6***

(1.7) (1.2) (2.7)

0.35*** 0.19 0.51***

1.2*** 0.6* 0.9**

-1.0** -0.3 -1.9***

(0.4) (0.3) (0.4)

(13,246) (17,924) (10,211)

-10.2*** -6.4*** -16.1***

(2.5) (1.7) (2.7)

-80,728*** -65,751*** -154,261***

65-70 VS 80-85 60-65 VS 75-80 40-45 VS 55-60
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Real home prices (NIS thousands)

Size (square meters)

Distance from Tel Aviv (km)

Neighborhoods quality

Interest Rate (p.p.)

Maturity (years)

Default (p.p.)

N

(0.45) (0.42) (0.59)

-0.2*** -0.15*** 0.06

0.41*** 0.15 0.62***

(0.13) (0.14) (0.22)

1.8*** 0.5 1.5***

(0.06) (0.05) (0.07)

3,229 1,714 628

Table 6: Difference-in-Differences Matching Estimation of The Effect of LTV Limit on Credit and 

Housing Choices

This table reports the average treatment effect on the treated (ATT) for each variable and for each borrower type. The first stage uses an 

Abadie-Imbens estimator to match borrowers in order to estimat which borrowers would have borrowed above the limit before the policy, 

conditional on borrower income and age. Treated borrowers would have had an LTV near to and above the cutoff, if they had been allowed 

to borrow before the policy intervention. The second stage involves using a difference-in-differences estimation to identify the effect of the 

LTV limit on the treatment and control groups before and after the policy intervention. Standard errors take into account prediction stage 

estimation uncertainty.***, **, * indicate significance at the 1, 5, and 10 percent levels, respectively. 

(2.19) (2.42) (3.01)

45-50 VS 50-55

Investors

-78,504***

(15,252)

-48,760**

(16,901)

 -182,722***

(27,522)

(0.39) (0.43) (0.57)

 -8.05*** -3.1* -14.9***

-2.0***-1.2*** -0.4

(1.61)

7.1*** 3.3** 12.0***

 First-Time Home Buyers

70-75 VS 75-80

Upgraders

65-70 VS 70-75

(1.57) (2.97)
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Size (square meters)

Distance from Tel Aviv (km)

Neighborhoods quality

Interest Rate (p.p.)

Maturity (years)

Default (p.p.)

0.09***0.020.07***

-0.03** -0.14***-0.09***

 First-Time Home Buyer Upgraders Investors

70-75 VS 75-80

Real home prices (NIS thousands)
-0.10*** -0.05** -0.22***

-0.15*** 0.06-0.2***

65-70 VS 70-75 45-50 VS 50-55

0.41*** 0.15 0.62***

Table 7: the Effect of LTV Limit on Credit and Housing Choices using DID Matching  

(Percentage Change)

0.14*** 0.06** 0.24***

-0.12*** -0.04 -0.18***
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Real home prices

(0.17)

Size 

(0.25)

Distance from Tel Aviv

(0.33)

Neighborhood quality

(0.22)

Interest Rate 

(0.2)

Maturity 

(0.05)

Default 

(0.4)(0.2)

(0.18)

(0.2)

(0.3)

0.93*** 0.88***

(0.09)

(0.23)(0.17)

0.36*0.62***

(0.05)

0.72*** 0.62***
(0.26)(0.27)

(0.23)

(0.1)

Table 8: Elasticity of Demand in the Credit and Housing Markets

This table shows the elasticity of demand in the credit and housing markets for each borrower type. In the first stage the predicted LTV 

distribution was calculated using an OLS approach and the borrower's income and age as a prediction of the LTV ratio (Figure 5 shows the 

results of the prediction). It was then know what LTV ratio each borrower would have chosen in the absence of the limitation. In the second 

stage the elasticity of demand was calculated by comparing the change in the borrower’s LTV choices to the change in the borrower’s 

choices in the credit and housing markets, in order to calculate the elasticity of demand.

 First-Time Home Buyers Upgraders Investors

0.73*** 0.51*** 0.85***

0.68***0.49***0.61***
(0.13)(0.15)

0.82***

0.53*** 0.51*** 0.75***

0.33*** 0.17** 0.23***

0.63*

0.67***
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Billion NIS 2011 2012 2013 2014

Mortgages (yearly change, flows) 21.2                         21.5                         21.7                         18.9                         

Consumer Credit (yearly change, flows) 4.4                           1.8                           7.6                           7.7                           
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