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Abstract

We analyse empirically price-setting in the Dutchrigage market, using information on about
124,000 Dutch households and 54 mortgage lenderstbg years 1996-2001. For a narrowly
defined set of mortgages (which have a fixed legdate for ten years), the range of the
lending rate between lenders varies between 0.8d &4 percentage points over these years.
Prices remain dispersed across lenders, evencafténolling for the characteristics of the
household and the municipality (1 percentage poirtls may imply that there is imperfect
competition among lenders, so that some of thentdearlop market power. Furthermore, we
find that lenders with lower costs have lower legdiates, accounting for a maximum change
of the lending rate by 0.076 — 0.16 percentagetpbinally, we find that the price dispersion of
mortgages sold by banks is smaller than that otgages sold by life insurers (0.60 versus 1.28
percentage points). This difference may be duewet agency costs for banks than for life
insurers. Another likely explanation is that therked segment for banks is more transparent

than that of insurance companies.

JEL classification: D40, D80, E43






Introduction *

Price-setting in the mortgage market has beenedudiinly from the demand perspective.
These studies have found that lending rates apeidied across households, due to differences
in risk, price discrimination and the value of tt@lateral (e.g. Gropp et al., 1997; Crawford
and Rosenblatt, 1999; Gary-Bobo and Larribeau, R@&ffernan (2002) is the only study that
has investigated empirically price dispersion amiemglers. Using UK data, he finds that the
margin between the highest and lowest lendingisatelatively small (0.45 percentage points),
compared with the market for personal loans, f@nexe, for which there is a range of 8.17
percentage points. He could not demonstrate tigtibpersion is caused by differences in the
underlying characteristics of the borrowers, asi$ed data at the lender level. No studies as yet
have analysed price dispersion across differentgage suppliers, using matched data of
individual households and lenders.

It is important to gain insight into the size ofge dispersion between lenders, since it
informs us about the possibility of lenders to depanarket power due to imperfect
information on both sides of the mortgage markbtsTs an important issue, as market power
leads to imperfect competition between the lendbeseby diminishing the effectiveness of
monetary policy. Market power of lenders affectsittiprofitability and thus the financial
stability of the financial sector. Furthermore, kerimperfections on which market power is
based lead to allocative inefficiencies and cresdiare losses.

Another indication of the prevalence of market poway be reflected by the impact
of the costs on the lending rate, which revealstidrandividual lenders have the opportunity
to have lower lending rates, because they may tgparare efficiently. Some studies have
focused on the impact of cost variables on theifenchte in the banking sector (Fase, 1995;
Swank, 1995), but none of the studies has usedniaiion collected at the lender level.
Furthermore, there is an extensive literature onpetition in the loan market, but these studies
make use of aggregate data (e.g. Swank, 1995, dals2002). Swank (1995) concludes that
the mortgage market has an oligopolistic strucitutbe Netherlands, although competition has
intensified significantly over the years. Toolse{®@02), however, finds indications for perfect

competition among banks in the Dutch consumer tredrket.
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This paper investigates in further detail the simd determinants of price dispersion among
lenders in the mortgage market. In so doing, wéaaihtrol for many observable characteristics
of the borrower and municipality, including the tsosf the lenders. Furthermore, we will
investigate the dispersion for banks and life inssiseparately.

We will make use of a unique lender-borrower matctata set that contains
longitudinal, administrative information on housktsfrom about 124,000 Dutch mortgages
with 54 lenders over the period January 1996 - REt@001. All of these mortgages had fixed
interest rate periods of ten years. Our data am fnortgages in the lower segment of the
Dutch mortgage market, as we used information ofdveers who acquired insurance against
the default risk from the Dutch National Mortgagaa®antee (NMG). The advantage of this
segment is that the borrowers are rather homogenithisespect to risk and the quality of the
mortgage.

Our main empirical results are as follows. Comgdeeresults by Heffernan (2002) for
the UK, lending rates were found to be highly dispd across lenders (a range of 0.86 — 1.24
percentage points over these years). Prices raffispprsed after controlling for the
characteristics of the individual borrower and ithgion (about 1 percentage point). Higher
operational costs of lenders result in higher legdates. Both findings suggest that some of the
mortgage lenders may have market power. Furthernagdind that prices at the lender level
are more dispersed for mortgages sold by life ersufl.28 percentage points) than by banks
(0.60 percentage point). This result may be dumperfect information of borrowers
(difference in transparency) and of lenders (déffexe in agency costs between both types of
lender).

This article is organised as follows. Section 2reiews studies on price setting that
will serve as the foundation for our empirical asséd. Section 3 provides detailed information
on the data set used. Section 4 examines theieariatthe lending rates across borrowers and
lenders over time. Section 5 introduces the engliritodel and considers in further detail the
explanatory variables. Section 6 discusses thmasts of the lending rate equation, and section
7 concludes.



Theory

We will follow Rousseas (1985), who suggests a imatgost-pricing model in which the
lending rate depends on the marginal cost priceaamdrk-up. The marginal cost price may be
approximated by a market interest rate that hasdh@e time horizon as the mortgage.
Basically, the mortgage rate of an individual lemdébased on the following simple price
equation:

'm=agj +aCj +asr, +byH +byH* (2.1)

whererp, is the lending rate on the mortgage any; is the mark-up of the j-th lende€
represents the real costs of deposits of thegsitldr, and, is the bond rate on bonds that have
the same fixed interest rate period as the mortgdgea vector of observable characteristics of
the household, and H* is a vector of unobservabéeacteristics of the household that indicate
risk of default or risk of (p) repaymerd; and a, are parameters, argl andb, are vectors

of parameters.

Heffernan (2002) determined thag differs across lenders (he finds a range of 0.45
percentage point), but he could not control forrfraining explanatory variables of equation
(2.1). There are different explanations for thedision ofag. Basically, imperfect
information leads to search costs of both borrowwecdslenders, so that prices will be dispersed
across lenders. However there are different sowtigsperfect information for both sides of
the mortgage market.

The impact of borrowers’ search costs on the miispersion was demonstrated
theoretically by Salop and Stiglitz (1977). In theiodel, borrowers face unseen information
costs. Some of them know the distribution of priegsile others do not. Those who know the
distribution perfectly will buy bargains, whereasse lacking perfect insight will buy
randomly. Due to ill-informed or inert borrowersth lenders with a low interest rate (bargain)
and those with a high interest rate (rip-off) carexist. Lenders offering bargains have high
volumes of sales to relatively well-informed boreya. From this model follows a bimodal
price distribution with relative bargains and rifiscexisting together.

In contrast, also mortgage lenders will incur axyecosts due to imperfect information
on the quality of the borrowers. Higher agency segtl result in a larger dispersion af.

Banks may have lower agency costs than life insu#ss in other countries, in the Dutch
mortgage market both banks and life insurers aeea@Merriken, 1988). One of the striking
differences between both types of lender is thigibligion channel used to sell mortgages. Life
insurers sell mortgages mainly through middlememeneas banks sell relatively more by direct
face-to-face contacts at the desk. De Haas e2@00Q) find that large banks use middlemen as a
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distribution channel for only 20% of the mortgage4999. For small banks, this percentage is
at most 70%. On the other hand, according to NEE9®9), life insurers distribute 79% of
their products through intermediary channels, éiffdiated agents, brokers, and even banks
(10%).

Differences in the process of screening may emjilds price dispersion, as it is more
difficult to screen borrowers for creditworthingesough middlemen than by means of face-to-
face contact at the desk. Middlemen provide a échitumber of observable characteristics of
the borrower. When lenders meet clients at the,dbek are able to acquire more specific
information about the borrower. Furthermore, in gnaases a bank may have access to
additional information from the lender if he hagbe&ustomer of the bank (e.g. by having an
account or a credit card) for a longer period. fremnore, middlemen have their own
preferences due to bonuses, provisions and disstluey may receive from specific lenders.
Middlemen are thus less inclined to come up withlibst information on lending rates, which
will be somewhat higher.

The parameteg; reflects the impact of the costs on the lendirtg. laenders that
have lower operational costs may have lower lendites. No studies as yet have used data of
individual lenders to estimate the impact of castthe lending rate. A few studies used
information at the level of the financial marketldncused on the transmission of operational
costs on the lending rate (e.g. Fase, 1995; Swi&188). These costs include the bond rate, the
financial costs of attracting funds, the costserspnnel and the depreciation of material assets.
The parametegr, gives the impact of the market ragg on the individual lending rates. When
it has a value less than one, it implies that geklbrates in less competitive or oligopolistic
segments of the bank market adjust incompletelyvétida delay, while bank interest rates in
competitive markets adjust rapidly and completeéBudadio, 1987). Using a macroeconomic
VAR model, De Bondt (2002) finds that the intenege on consumer lending is relatively
sticky compared with lending to firms for the E@n@a. Caution must be used in this respect,
however, as the coefficient has a different intetgtion for banks than for insurers. For banks,
this variable refers to differences in market pode to imperfect competition between
lenders, since banks acquire more funds from tinel Ibearket than they invest in the bond
market. For the life insurers, on the other hahid, variable measures mainly the opportunity
costs of investing the funds in the bond markeeimd of in the mortgage market (Boshuizen
and Pijpers, 2000). Instead of acquiring fundingnigafrom the bond market or from depositos
(what banks do), life insurers base their actigiti@ the premiums they receive. Fase (1995)
and Swank (1995) found that the interest rate ortigages is largely determined by the bond
rate.

Equation (2.1) contains the manifest and latenskbold variables H and H*, since
the lending rate may vary with the borrowers’ cleggestics (Stiglitz and Weiss, 1981). When
setting the lending rate for a particular househwoldrtgage lenders take account of the
borrower’s risks, which are comprised of risk ofaldt, repayment and prepayment risks. The
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repayment risk refers to a loan not repaid on tifie prepayment risk concerns the risk that a
borrower will pay off the mortgage before the taration date has been reached (Martin and
Smyth, 1991; Alink, 2002). If the characteristibatt underlie these risks are observed, then
lenders will set the lending rates accordingly.tReirmore, to limit the borrower’s moral
hazard, mortgage lenders may demand collaterah@ftoand Perry, 2002; Berger and Udell,
2002).
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Data

Our empirical analysis is based on a specific phtthe Dutch mortgage market, as we make
use of data provided by the National Mortgage Guem(NMG) (‘Nationale Hypotheek
Garantie’). This guarantee was set up by the Dgtslernment in the mid-1990s in order to
stimulate homeownership for the lower segment ef@utch home market. In the Netherlands,
homebuyers may opt to insure their risk of defatithe national mortgage guarantee. They pay
a small insurance premium (0.15 percent of the gagit loan) at the date of transaction of the
mortgage and receive a discount on their lenditeyirareturn (0.2 to 0.5 percentage points),
since they pose no risk of default to the mortgargeider. Thus, part of the risks is covered by
the NMG, but the repayment and prepayment riskaiefor the lender. The criteria of
eligibility for this guarantee are not stringérirst, the value of the mortgage must be below
420 thousand guilders in 2000 and 28@Lrthermore, the mortgage-to-value ratio must be
88% at maximum.Thus, our analysis concentrates on the lower segai¢he Dutch

mortgage market.

The NMG provides a guarantee against the risleédudt. In case of default of the
homeowner, the NMG is liable for the remaining déiite NMG will make arrangements with
the homeowner to pay back this sum to the NMG aveng period. In the period 1995-2001,
about 393,000 households obtained an NMG guarat®dehouseholds, about 0.05% of the
total number of guarantees, defaulted in this gefidie guarantee of the NMG had a nearly
countrywide coverage in the period 1996-28@he potential market share is based on the
value of the home, taking into account the addéimosts that have to be made to acquire the
home and that must be financed by mortgages. Th& Kt estimated that 25 percent of the
total mortgage market did actually acquire an NMfargntee in 1997. In 2001, this percentage
increased to 26 percent (NHG, 2002).

We have access to data from the NMG over the gdiamuary 1996 — October 2001.
Our data set contains all transactions of homeoswitiat got the guarantee by the NMG in the
period of investigation. The NMG data have no meament errors, as they were used to assess
the eligibility of individual households. Each casmtains administrative information on the
mortgagor’s characteristics, which includes grassual income (distinguished by head of
household and spouse), address of the home, @&tsay aspects of the mortgage contract
(name of mortgage lender, lending rate, type oftgage, size of the loan, and date of the

® These criteria are more stringent than the criteria for mortgages usually set by lenders. The maximum size of the mortgage
loan depends on the gross income of both the head of the household and the spouse. Furthermore, the maximum size
depends on the value of the home (NHG, 2002).

“ 1 Dutch guilder (gld.) is worth 0.45 euros.

® In 2002, the NMG requires that a maximum of 28-37 percent of gross income (depending on household income and
interest rate) may be attributed to spending on housing.

® A few large communities joined the NMG during our period of investigation: Groningen in January 1999, Rotterdam in
January 2000 and Arnhem mid 2001. The NMG reached full countrywide coverage in 2001.
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contract), and some household background charstiatsr{date of birth of head of household
and spouse, type of home, and number of homeowners)

We matched our data set of households with thiteer data sets. First, we matched
the data with information pertaining to the munadity, which is collected by Statistics
Netherlands. These data were available for 1998 ‘0nle used municipality-level information
on the population density, the number of inhabgamthe municipality, and the average value
of homes in a municipality as used by the tax aitibe (in Dutch: “WOZ-waarde”). The value
used by the tax authorities are on average coraditiefower than the market value. Second, we
matched the data with monthly information on theyear bond rate (also collected by
Statistics Netherlands). Third, we matched our datavith annual information on operational
costs and costs of finance from the mortgagomikrespect, we distinguish banks from life
insurers and other suppliers (included pensiongunthe data from the mortgage lenders are
informative about their individual cost-structuv®e used annual data, but for 2001 no cost
information is available. For the banks, we usedréfal price of financial capital (derived from
Bankscope), for which we follow the definition 068 (2002). For the life insurers, we obtained

the operational costs-to-liabilities ratio from thatch Pension and Insurance Chamber.

Figure 3.1 Distribution of the fixed interest rate period (in years), January 1996 — October 2001; N=3 86, 355
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7 Except for the average WOZ value, which is available for January 1st 1995.

14



Our gross sample of household data consists oB386nortgages covering all maturities.
Figure 3.1 gives the distribution of the mortgadesd interest rate period. The largest class of
mortgages is that of a ten-year period with fixeading rates (154,874 cases or 40 percent of
the gross sample). We selected these ten-year agatgOur second selection criterion is that
the mortgage may not be used to refinance the hGmreempirical analysis in Sub-section 6.1
is based on information of 123,565 mortgages.

Table 3.1 Mortgages by type of lender
Mortgagor Number of lenders Number of mortgages  Percentage of mortgages
Banks 17 85,614 69
Life insurers 27 17,004 14
Other lenders 10 20,947 17
Total 54 123,565 100
Table 3.2 Markets shares in the Dutch mortgage mark et by lender's type (in percentages)

Banks  Insurance companies Other lenders
1993 48.6 15.8 35.6
1994 47.8 15.6 36.6
1995 43.5 12.0 44.6
1996 46.6 12.6 40.9
1997 49.9 15.6 34.5
1998 49.9 13.4 36.6
1999 45.8 14.4 39.8
2000 46.3 13.6 40.1
2001 43.8 12.6 43.6

Source: Statistics Netherlands

This sample may be distinguished by type of lenfierwhich we have banks, life insurers, and
other lenders. Table 3.1 gives the mortgage digich by type of lender. Banks provide about
69 percent of the mortgages, life insurers 13 per@nd remaining lenders 17 percent. There
are 54 mortgage lenders: 17 banks, 27 life inspegrd 10 other suppliers.

Our sample focuses on the lower part of the Datohitgage market. The distribution
of mortgages by type of provider in our sample itieyefore differ from that of Statistics
Netherlands for the full mortgage market (See T&W¢. Over the period 1993-2001, the
market share of banks increased from 48.6% (1%98¢arly 50% (1997 and 1998), and then
declined to 43.8% in 2001. For the insurance colmgathe market share was 15.8% in 1993;
it fluctuated in the subsequent years, droppint26% in 2001. The remaining suppliers have
a market share that increased from 35.6% (19983 #%6% (2001).
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We will analyse price dispersion by type of lengeparately. However, as the remaining
lenders are quite heterogeneous (such as pensida &nd building societies), we will use
separate data sets only for banks and life insuFersthis additional analysis we add
information on the lender’s cost structure. Unfogtely, since we use different cost variables
for banks and life insurers, we cannot pool tha @atoss the types of lender. Our analysis in
sub-section 6.2 is based on information of 66,566gages sold by banks and 13,339
mortgages sold by life insurefts.

® These transactions are observed in the period 1996-2000, since no information is available on operational costs for 2001.
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Figure 4.1

Lending rate
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Dispersion of the nominal lending rate

This section examines the dispersion of the lenditgyand its development over time. We
restrict ourselves here to endowment mortgagesanigm-year fixed rate. Even though we use
such a narrowly defined set of mortgages, we firad the lending rate varies substantially
across lenders and borrowers.

Lender level: Monthly minimum and maximu  m lending rate and average lending rate (in
percentages); endowment mortgages; January 1996 — O  ctober 2001
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For each of the mortgage lenders we calculatedtheage nominal lending rate on a monthly
basis. We then used this information to deterntigedispersion of the mean rates across the
lenders (i.e. the highest and lowest lender-leatd, ifor each month). The between-lender
variation is large. Figure 4.1 depicts the develepnhof the minimum and maximum lender-
level rates, as well as the development of theameelending rate. The average nominal lending
rate decreases from seven percent to about fiepeover the period January 1996 — July
1999. July 1999 is a turning point, after which d8werage lending rate increases by one
percentage point to six percent in a few monthsmrRianuary 2000 onwards, the average
lending rate remains stable at the six-percent.leve

With respect to the range of the lender-level,ratdch is the difference between the
highest and the lowest value, we notice two reginmethe first regime of decreasing lending
rates (until July 1999), the range is stable a6 P& centage point. The range increases to 1.24
percentage points in the second regime of an incrgaate at the market level. The widening
of the dispersion is caused by an unstable minineunaer-level lending rate, which may point
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Figure 4.2

ing rate
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at higher price competition of the mortgagees todase their market share in times of
increasing lending rates. Remarkable is the shaffeanaximum lending rate just after the
turning point in July 1999, when the maximum lemgiate is almost equal to the average
lending rate. This may indicate that the maximunaieg rate is sluggish in a period of
unexpected price increases.

Borrower level: monthly 1 % and 99™ percentile of the lending rate and the average len  ding rate (in
percentages); endowment mortgages; January 1996 — O  ctober 2001
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For the dispersion of the lending rate at the heerdevel, we determined thé' and 9¢'
percentiles of the sample on a monthly basis (gp&é&4.2). Our first impression is that the
variation in lending rates between borrowers ischdde i percentile is about 0.7 percentage
point lower than the average lending rate. Theetifice between both percentiles is about 1.47
percentage points in the period before the turpimigt in July 1999. The difference increases to
about 1.9 percentage points in the period of irgingalending rates. It becomes stable at about
0.96 percentage point after January 2001. The digpeacross all borrowers is between 1.5
and 2 times the dispersion of lending rate até¢hneér level in Figure 4.1.
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Empirical model

In the empirical model described below we follove&#1995), who assumed that lenders and
borrowers have no money illusion. Another motivatior using real-price variables is that the
data set has a longitudinal character (as it sparesiod of nearly six years). At the end of the
1990s, there was a widening between the averagjandaominal lending rates that was
caused by a rapid increase in the CPI from 1.668@ percent.

Our empirical model is based on equation (2.1)okdng other microeconometric
studies (like Duca and Rosenthal, 1994; ChiangGmalv, 2002; and Nothaft and Perry, 2002)
that emphasise the role of individual charact@&sstind regional characteristics, we distinguish
seven classes of explanatory variables. Firstetiging rate depends on the observable
characteristics of borrower (H), which may poinatbigher risk for the lender. Second, in line
with Chiang and Chow (2002), we use characteristidhe property that affect the mortgage
(P). The collateral value is captured by theseattaristics. Third is the type of mortgage (M)
(see also Chiang and Chow, 2002). A novelty weothice is the use of lender characteristics.
Fourth (following Nothaft and Perry, 2002), the nuiypality variables (Com) may pick up
differences both in the population and in the lmzabf the home (the local home market).
Fifth, we include the one-month lagged real inteoesten-year bondsgjr which may be
interpreted as funding costs for banks (Fase, 19@&nk, 1995). For life insurers, the bond
rate may be interpreted as opportunity costs efmdtive investments. Sixth is the cost
structure (C) of the lender: higher real costsaase the lending rate. Finally, we include year
dummies. The empirical price-setting equation efshppliers of mortgage loans is

lije =aj +BiH; + BB + B3M j + B4Comy + B5C + Belpr—1 + Vyear * YEA *+ &jjit (5.1)

aj is a lender-specific dummy variable with standdestiationo,. B, , r=1,...6, are vectors
of parametersy are coefficients on the year dummiesis an i.i.d. stochastic error term with
standard deviatiow,, . Index j refers to the j-th lender. Index i refesghe i-th borrower. Index
k refers to the k-th municipality, and index t msféo the t-th month.

Equation (5.1) contains seven categories of vlgalCharacteristics of the household,
the property, the type of mortgage, the municipathe costs of the lender, the bond rate, and
time-varying variables. Table 5.1 gives the desmpstatistics of the variables used in the
empirical analyses. The empirical analysis is baserkal prices, but Table 5.1 reports the
corresponding nominal price variables as well.
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Table 5.1 Descriptives; Sample 1996-2001
Variable

Characteristics of borrower
Log(income of head household)
Log(income of spouse)
Log(real income of head household)
Log(real income of spouse)
Dummy age < 20 years
Dummy 20 < age < 25 years
Dummy 25 < age < 30 years
Dummy 30 < age < 35 years
Dummy 35 < age < 40 years
Dummy 40 < age < 45 years
Dummy 45 < age < 50 years
Dummy age > 50 years
Dummy 1 borrower

Characteristics of home
Dummy existing home

Dummy apartment

Dummy back repair of the home

Characteristics of mortgage and lender
Lending rate (in percentages)

Real lending rate

Log(value of mortgage)

Log(real value of mortgage)

Log(real instalment payments)
Log(real premium deposit)

Dummy annuity mortgage

Dummy repayment mortgage

Dummy endowment mortgage

Dummy other mortgages (included escrow mortgages)

Dummy bank
Dummy insurance company
Dummy other lender

Mean

10.82
6.39
10.60
6.26
0.01
0.19
0.39
0.21
0.10
0.05
0.03
0.02
0.28

0.83
0.17
0.04

5.98
3.42
12.35
12.15
6.03
0.86
0.03
0.00
0.65
0.32
0.69
0.14
0.17

Std. Dev.

0.33
5.14
0.33
5.04
0.07
0.39
0.49
0.41
0.30
0.23
0.17
0.15
0.45

0.37
0.38
0.19

0.63
1.09
0.34
0.32
5.52
2.55
0.16
0.06
0.48
0.47
0.46
0.34
0.38

Min.

6.44
0.00
6.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

3.25
111
9.32
9.10
0.15
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Max.

13.73
17.15
13.51
16.86
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00

12.24
9.22
12.95
12.72
12.42
12.08
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Table 5.1 (continued)
Variable

Characteristics of municipality

Population density per square kilometre (in thousands)
Number of inhabitants (in tens of thousands)
Log(average value of homes) (in thousands of guilders)

Other characteristics that vary through time
Real interests on ten-year government bonds
Dummy 1996

Dummy 1997

Dummy 1998

Dummy 1999

Dummy 2000

Dummy 2001

Number of observations

Mean

0.17
1.04
5.10

2.67
0.14
0.16
0.17
0.18
0.22
0.14

123,565

Std. Dev.

0.16
1.38
0.22

1.13
0.34
0.36
0.37
0.38
0.42
0.34

Min.

0.03
0.01
4.47

0.09
0.00
0.00
0.00
0.00
0.00
0.00

Max.

0.65
7.27
6.12

4.72
1.00
1.00
1.00
1.00
1.00
1.00
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Table 5.2 Descriptives by type of lender, distingui

Variable

Characteristics of borrower
Log(income of head household)
Log(income of spouse)
Log(real income of head household)
Log(real income of spouse)
Dummy age < 20 years
Dummy 20 < age < 25 years
Dummy 25 < age < 30 years
Dummy 30 < age < 35 years
Dummy 35 < age < 40 years
Dummy 40 < age < 45 years
Dummy 45 < age < 50 years
Dummy age > 50 years
Dummy one borrower

Characteristics of home
Dummy existing home

Dummy apartment

Dummy back repair of the home

Characteristics of mortgage and lender
Lending rate (in percentages)

Real lending rate

Log(value of mortgage)

Log(real value of mortgage)

Log(real instalment payments)
Log(real premium deposit)

Dummy annuity mortgage

Dummy repayment mortgage

Dummy endowment mortgage

Dummy other mortgages (included escrow mortgages)

Characteristics of municipality

Population density per square kilometre (in thousands)
Number of inhabitants (in tens of thousands)
Log(average value of homes) (in thousands of guilders)

shed by bank and life insurers

Banks

Mean

10.81
6.19
10.61
6.07
0.00
0.18
0.38
0.20
0.10
0.06
0.04
0.03
0.29

0.81
0.17
0.04

5.93
3.71
12.31
12.11
6.15
0.96
0.03
0.01
0.68
0.28

0.16
0.97
5.10

Std. Dev.

0.33
5.17
0.33
5.07
0.06
0.39
0.49
0.40
0.30
0.23
0.19
0.17
0.45

0.39
0.38
0.20

0.70
0.74
0.34
0.33
5.49
2.63
0.18
0.08
0.47
0.45

0.16
131
0.22

Life insurers

Mean Std. Dev.

10.82
6.53
10.61
6.40
0.00
0.20
0.41
0.21
0.10
0.04
0.02
0.01
0.28

0.84
0.17
0.03

6.02
3.70
12.38
12.17
4.75
0.76
0.02
0.00
0.56
0.42

0.18
1.16
5.10

0.32
5.12
0.31
5.01
0.07
0.40
0.49
0.41
0.29
0.21
0.15
0.11
0.45

0.37
0.37
0.18

0.57
0.67
0.33
0.32
5.49
251
0.14
0.05
0.50
0.49

0.17
1.48
0.21
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Table 5.2 (continued)

Variable

Characteristics of municipality

Population density per square kilometre (in thousands)
Number of inhabitants (in tens of thousands)
Log(average value of homes) (in thousands of guilders)

Operational costs of lender
Real price of financial capital (banks)
total cost / liabilities (life insurers)

Other characteristics that vary through time
Real interests on ten-year government bonds
Dummy 1996

Dummy 1997

Dummy 1998

Dummy 1999

Dummy 2000

Number of observations

Banks

Mean

0.16
0.97
5.10

0.03

2.95
0.14
0.16
0.23
0.24
0.23

66,566

Std. Dev.

0.16
131
0.22

0.01

0.72
0.35
0.37
0.42
0.43
0.42

Life insurers

Mean

0.18
1.16
5.10

0.01

3.05
0.14
0.15
0.09
0.17
0.45

13,339

Std. Dev.

0.17
1.48
0.21

0.02

0.69
0.35
0.36
0.28
0.38
0.50
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We start with the characteristics of the borrovi#). gross income, age, and the number of
borrowers in the household. The average incombeohead of the household is about 50
thousand guilders (in logs: 10.82). For the spaighe head of the household, the average
income is about 596 guilders (in logs 6.39). Orrage, the homebuyers are young. This may
be due to the segment of the housing market onhawthiee NMG insurance focuses its activities,
since young people buy relatively more homes is sligment. Twenty-eight percent of the
mortgages have one borrower only. The characiesisfithe home (P) are whether the property
is a new home, whether it is an apartment or whetleehome needs back repair. Eighty-three
percent of the mortgages are used for existing bo®eventeen percent are used for
apartments. For 4 percent of the mortgages baclkirrepthe home is needed.

Next, we discuss the characteristics of the mgedM). The average real lending rate
is 3.4 percent. The average value of the mortgag81 thousand guilders (in logs: 12.35). The
average value of the instalment payments is 41l@esi (in logs: 6.03). The average value of
the premium deposit is 2 guilders (in logs: 0.&§parently, most of the borrowers have no
premium deposit. Three percent of the mortgagesammaity mortgages; 65 percent of the
mortgages are based on endowment; 32 percentraernbrtgages, of which a part is escrow
mortgages.

We use various characteristics of the municipggm), which refer to the situation on
January 11999 (see Appendix A). On average, there are ah@00 inhabitants per square
kilometre (so our households live in urbanised grean average, a municipality had around
10,400 inhabitants. The average value of the hamtge municipality (the WOZ value), on
which local taxes are based, is 164 thousand gsil@e logs: 5.1) on January' 1995. On
average, the real interest rate on ten-year ban?2l$v percent.

Table 5.2 gives the descriptives for the banksléadhsurers separately. Our
categorization of banks and life insurers is basethe definition of bankscope (for banks) and
the definition of the ‘Pensioen en verzekeringskantiee supervising body of insurance
companies (see Appendix A). The differences betvibetin types of lenders seem to be rather
insubstantial for most of the variables. The nomigading rate is somewhat lower (but not
substantial) for the banks than for the insureos.tke real lending rate the difference fully
disappears.

We approximate the operational costs (C) by diffiewvariables for banks and life
insurers. For the banks, the real price of findreagital is 2.9 percent. Total operational costs
are on average 1.1 percent of the liabilities iferinsurers.
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6.1

Estimates
Overall sample

We estimated equation (5.1) using the explanatariables discussed in the previous section.
Our estimates are based on the overall sample36&3 cases. Table 6.1 reports IV estimates,
lender-specific dummies excluded'@lumn), and IV estimates including lender-specifi
dummy variables (¥ column).

The dispersion of the lender-specific effect igejaubstantial. The standard deviation
of the lender-specific dummy variable,, is 0.249, which is fairly large compared with the
standard deviation of the error termg = 0.361). Thus, 95% of the total variation of the
lender-specific dummy variables is 0.996, whicmiasured in terms of the units of the
dependent variable. The maximum variation in tinelileg rate between the lenders is thus at
least 1 percentage point (after correcting fotradl explanatory variables that are included in
the regression equation). This finding is in linghwvthe rough evidence about the dispersion of
the nominal lending rates at the lender level Wapresented in Figure 4.1.

Ideally, in our regressions we would like to tél® account all characteristics of the
mortgagee as observed by the mortgagor. It couttidtemortgagors have information
available on the quality of the borrower (e.g. pesion, which is not included in the data set we
used). Although these unobserved characteristfestgirice dispersion between borrowers,
these characteristics will only affect the pricspdirsion between lenders when certain lenders
would mainly serve certain groups of borrowers. this we have no indications.

Next, we discuss the estimated coefficients orreéhgaining control variables. With
respect to the borrower’s characteristics, moshefestimated coefficients on the age dummies
are significantly different from zero but only attten-percent level (except for the age
categories below 30). The significant coefficiemtsthe dummy categories are increasing with
age. The largest difference of the lending raté witt of the reference group (older than 50
years) is for borrowers in the category 30-35 y€au1 percentage point). For borrowers in the
45-50 years category, this difference with thenesiee group shrinks to 0.078 percentage point.
Thus, the estimates give a very weak statisti@itation that the lending rate increases with
age. This finding is at odds with risk profilesriraefault and prepayment. Both risks are
decreasing with age (NHG, 2002; Alink, 2002). Wadlade that there is no strong indication
for third-degree price discrimination between ageugs.

The home variables may provide some indicatioruathee impact of collateral. All of
them have significant estimated coefficients. Exgshomes have a 0.109 higher percentage
point real lending rate. For apartments and bag&iref the home, the lending rates are 0.051
percentage points and 0.023 percentage pointstigspectively. These findings imply that
the value of the collateral reduces the lending. rApartments, as well as homes that need back
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repair, have a lower value. In contrast, newlytthoimes have a higher value. These findings
are in line with the theoretical contribution of Wée(1983). Nothaft and Perry (2002) find that
neighbourhoods with new homes have lower lenditesra

The estimated coefficient of the real interesbonds is 0.592: A 1-percentage point
increase in the real interest rate on bonds leads increase in the real lending rate by 0.592
percentage point. This is in line with an estin@Et&wank (1995), who obtains the value of
0.67 for the elasticity of the government real boaig on mortgage rates with respect to the
lending rate.

Next, we examine the development of the dispersfdhe lender dummies over the
separate years. Table 6.2 gives the estimatedicieats. Apparently, price dispersion between
the lenders is relatively low in 1997 and 1998, (= 0.155 ando, = 0.200), when there was a
declining lending rate at the market level (seaifégl.1). Price dispersion becomes higher in
the years of increasing lending rates in 1999 @ti0{o, = 0.272 ando, = 0.314).
Apparently, price dispersion between lenders irssafter the turning point, which is in line

with the empirical finding of Figure 4.1.
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Table 6.1 IV-estimates of equation (5.1); Sample 19

Dependent Variable: real lending rate

Characteristics of borrower
Log(real income of head household)a
Log(real income of spouse)a
Dummy age < 20 yearsb

Dummy 20 < age < 25 years
Dummy 25 < age < 30 years
Dummy 30 < age < 35 years
Dummy 35 < age < 40 years
Dummy 40 < age < 45 years

o T T o T T

Dummy 45 < age < 50 years
Dummy more than one borrower®

Characteristics of home
- d
Dummy existing home
Dummy apartmente
Dummy back repair of the homef

Characteristics of mortgage and lender

Log(real instalment payments)

Log(real premium deposit)

Dummy endowment mortgageg

Dummy other mortgagesg

Dummy bankh

Dummy insurance companyh

Dummy endowment mortgage*dummy bank
Dummy other mortgages*dummy bank

Dummy endowment mortgage*dummy insurance
company

Dummy other mortgages*dummy insurance company

Characteristics of municipality
Population density per square kilometre
Number of inhabitants

Log(average value of homes)

96-2001

Lender dummies excluded

Parameter

0.093

0.098
- 0.298
- 0.319
- 0.313
- 0.229
- 0.139
- 0.104
- 0.093
- 0.807

0.119
0.062
0.034

- 0.004
0.004
0.072

-0.022
0.007

-0.102

-0.050
0.004

-0.068
0.098

-0.109
-0.007
-0.205

T-value

0.29

1.71
-0.90
-1.36
-1.63
-1.77
-181
-184
-1.99
-1.63

10.29
2.81
2.66

-2.11
2.64
2.15

-0.54
0.28

-1.86

-2.22
0.14

-1.29
1.72

-191
-151
-1.94

Lender dummies included

Parameter

0.018

0.090
-0.309
- 0.306
-0.293
-0.210
-0.124
-0.091
-0.077
-0.750

0.109
0.051
0.023

-0.003
0.003
0.051

-0.095

-0.021
0.101

0.032
0.150

-0.080
-0.007
-0.181

T-value

0.06

1.60
-0.96
-1.34
-1.57
-1.67
-1.67
-1.66
-1.69
-1.56

9.63
2.36
1.84

-1.49
2.15
1.56

-2.39

-0.93
3.49

0.62
2.69

-1.43
-141
-1.76
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Table 6.1 (continued)

Dependent Variable: real lending rate

Parameter
Other characteristics that vary through time
One-month lagged real interest on ten-year government
bonds 0.601
Dummy 1996 1.445
Dummy 1997 1.243
Dummy 1998 0.983
Dummy 1999' 0.815
Dummy 2000 0.947
Constant 1.080
Oa -
Oe 0.371
F-test on a=0 -
Number of observations 123,565

2 Instrumented by month of birth (June-September=1; otherwise=0) and percentage of women in municipality.

® Reference group: age more than 50 years.
Cc

d
Reference group: new homes.

Reference group: 1 borrower.

® Reference group: remaining homes, other than apartments.

fReference group: no back repair of home.

9 Reference group: annuity and repayment mortgages.
Reference group: pension fund.

! Reference year: 2001.

] Statistically different from zero at 1% level.

Lender dummies excluded
T-value

37.75
33.64
30.22
28.77
34.61
18.89

0.31

Lender dummies included

Parameter

0.592
1.416
1.216
0.967
0.791
0.963
1.770
0.249
0.361
131.17
123,565

T-value

139.09
33.83
30.33
29.02
34.45

123.75

0.53
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Table 6.2 IV-estimates of real equation (5.1); peri

Dependent Variable: real lending rate

Characteristics of borrower
Log(real income of head household)b
Log(real income of spouse)b
Dummy age < 20 yearsc

Dummy 20 < age <25 yearsc
Dummy 25 < age < 30 yearsc
Dummy 30 < age < 35 yearsc
Dummy 35 < age < 40 yearsC
Dummy 40 < age < 45 years®
Dummy 45 < age <50 yearsC
Dummy more than one borrowerd

Characteristics of home
. e e
Dummy existing home
. f
Dummy back repair of the home
Dummy apartmentsg

Characteristics of mortgage
Log(real instalment payments)
Log(real premium deposit)
Dummy endowment mortgageh
Dummy other mortgages
Dummy endowment mortgage *
dummy bank

Dummy other mortgages *
dummy bank

Dummy endowment mortgage *
dummy insurance company
Dummy other mortgages *
dummy insurance company

Characteristics of the municipality
Population density per square kilometre
Number of inhabitants

Log(average value of homes)

1996
Parameter

-1.686
-0.152
-0.997
-0171
0.023
0.027
-0.037
-0.020
0.033
0.978

0.059
0.029
-0.129

0.005

0.003

0.244

-0.117

-0.292

-0.063

0.164

-0.411

0.386
0.031
0.506

T-value

-1.00
-1.19
-0.84
-0.33
0.07
0.15
-0.34
-0.32
0.63
1.13

2.06
0.69
-1.13

0.80

0.39

331

-1.47

-2.50

-0.84

2.66

-2.46

1.12
1.19
1.19

od 1996-2001

1997
Parameter

0.842

0.302
-0.564
-0.820
-0.827
-0.540
-0.199
-0.145
-0.158
-2.277

0.153
0.114
0.202

-0.011

0.006

-0.019

0.124

0.168

-0.115

-0.229

0.042

-0.474
-0.050
-0.726

T-value

1.17

2.09
-1.66
-2.34
-2.29
-2.20
-1.94
-1.68
-1.83
-214

5.32
2.22
2.07

- 2.66

2.65

-0.23

1.67

1.16

-3.14

-1.80

0.32

-2.05
-1.89
-2.06

1998
Parameter

-0.384
-0.025
-0.135
-0.039
0.013
0.029
0.026
0.039
0.038
0.149

0.076
-0.016
-0.030

0.000

0.002

0.104

0.033

0.0005

-0.005

0.041

-0.003

0.088
0.006
0.117

T-value

-0.80
-0.36
-0.33
-0.14
0.06
0.19
0.26
0.57
0.69
0.26

4.78
-0.55
-1.18

0.19

1.09

1.25

0.51

0.00

-0.08

0.48

-0.02

1.19
0.54
0.69
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Table 6.2 (continued)
Dependent Variable: real lending rate 1996

Parameter

Other characteristics that vary through
time
One-month lagged real interest on ten-year

government bonds 0.651
Constant 17.348
Oa 0.251
Oe 0.392
F-test on a=0 25.37i
Number of observations 17,058

& Lender dummies included.

b Instrumented by month of birth (June-September=1; otherwise=0) and percentage of women in municipality.

¢ Reference group: age > 50 years
d
Reference group: 1 borrower.
® Reference group: new homes.
f .
Reference group: no back repair of home.
9 Reference group: non apartments
" Reference group: annuity and repayment mortgages.
! Statistically different from zero at 1% level.

1997

T-value Parameter

18.60 0.710
108 -2912
0.155

0.324

48.30'

19,212

T-value

50.02
-0.50

1998

Parameter

0.462
5.561
0.200
0.347
49.29
20,744

T-value

30.92
1.17
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Table 6.2 (continued)

Dependent Variable: real lending rate

Characteristics of borrower
Log(real income of head household)b
Log(real income of spouse)b
Dummy age < 20 yearsc

Dummy 20 < age <25 yearsc
Dummy 25 < age < 30 yearsc
Dummy 30 < age < 35 yearsc
Dummy 35 < age < 40 yearsC
Dummy 40 < age < 45 years®
Dummy 45 < age <50 yearsC
Dummy more than one borrowerd

Characteristics of home
. e e
Dummy existing home
. f
Dummy back repair of the home
Dummy apartmentsg

Characteristics of mortgage
Log(real instalment payments)
Log(real premium deposit)
Dummy endowment mortgageh
Dummy other mortgages
Dummy endowment mortgage *
dummy bank

Dummy other mortgages *
dummy bank

Dummy endowment mortgage *
dummy insurance company
Dummy other mortgages *
dummy insurance company

Characteristics of the municipality
Population density per square kilometre
Number of inhabitants

Log(average value of homes)

IV-estimates of ; period 1996

1999
Parameter

-1.127
-0.005
-0.723
-0.325
-0.161
- 0.064
-0.038
-0.005

0.053
-0.119

0.054
-0.034
-0.037

0.003

0.007

0.010

0.053

0.165

0.081

-0.008

0.080

0.161
0.009
0.169

-2001

T-value

-0.64
-0.10
-0.64
-0.61
-0.59
-0.48
-0.48
-0.07

0.43
-0.24

181
-0.83
-0.64

1.90

0.89

0.07

0.35

1.10

0.59

-0.06

0.45

121
0.65
0.57

2000
Parameter

0.752
-0.065
0.668
0.405
0.246
0.144
0.087
0.071
0.023
0.679

0.077
- 0.007
0.026

0.001

0.000

0.088

-0.079

-0.145

-0.049

0.083

-0.049

-0.027
-0.001
-0.058

T-value

1.90
-0.65
1.33
1.03
0.76
0.59
0.54
0.54
0.22
0.74

4.77
-0.38
1.01

0.46

0.29

0.60

-0.58

-0.64

-0.43

0.50

-0.24

-0.42
-0.14
-0.47

2001
Parameter

-0.271
-0.267
0.584
0.624
0.601
0.456
0.325
0.234
0.229
2.355

0.055
0.006
-0.092

0.006

-0.002

0.388

-0.285

-0.327

-0.260

0.378

-0.262

0.233
0.017
0.422

T-value

-0.75
-0.84
0.70
0.78
0.80
0.80
0.77
0.76
0.78
0.83

1.72
0.33
-0.88

0.75

-0.67

1.19

-1.09

-1.13

-1.23

1.09

-0.98

0.93
1.18
0.88
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Table 6.2 (continued)

1999 2000 2001
Dependent Variable: real lending rate Parameter T-value Parameter T-value Parameter T-value
Other characteristics that vary through
time
One-month lagged real interest on ten-year
government bonds 0.757 60.82 0.651 93.94 0.339 28.99
Constant 12.491 0.71 -6.377 -1.38 1.114 0.33
Oa 0.272 0.314 0.259
O¢ 0.346 0.349 0.219
F-test on a=0 25.64' 60.64' 84.23'
Number of observations 22,218 27,584 16,749

& Lender dummies included.

b Instrumented by month of birth (June-September=1; otherwise=0) and percentage of women in municipality.
¢ Reference group: age > 50 years

d
Reference group: 1 borrower.

e
Reference group: new homes.

fReference group: no back repair of home.

g Reference group: non apartments

" Reference group: annuity and repayment mortgages.

! Statistically different from zero at 1% level.

6.2

Banks and life insurers

We focus on differences in price dispersion betwasarks and life insurers. Table 6.3 gives the
estimated coefficients. The dispersion of the lemtlenmy variable is much larger for life
insurers g, = 0.320) than for banksx; = 0.150). Thus a 95% confidence interval for the
lender dummies is 1.28 percentage points for tharisurers and 0.60 percentage point for the
banks. There may be two explanations for the highiee dispersion of life insurers. On the

one hand, borrowers may incur higher search cdsénwhey buy a mortgage from an insurer,
as customers of banks may be better informed. ®wtier hand, life insurers may have higher
agency costs. Life insurers have more difficultg@neening clients, as they mainly make use of
middlemen.

For both types of lender we find a statisticaln#ficant impact of the cost variable on
the real lending rate, which implies that indivitllemders have some market power due to
differences in costs. We calculated the maximunmglan the lending rate that corresponds to
the range of the cost variable. For banks, thesaafdinance lead to a change in the lending rate
of 0.076 percentage point at maximum. For life iass; the maximum change that could be
achieved by a change of the cost variables is ffetéentage point.

32



We next consider the impact of the bond rate orehding rate. Our estimates imply that for
banks, an increase in the bond rate by 1 perceptaigeleads to an increase in the real lending
rate of 0.726 percentage point (for life insure&3Q percentage point). Differences between
banks and life insurers are significant, and baesn to be for various reasons more sensitive
to changes in the mortgage rate than are life amgi@ companies. Since banks attract funds
mainly from the bond market, the bond rate reprissine marginal costs of attracting funding
to finance mortgages for banks. Since this estithetefficient is significantly smaller than
one, it indicates that banks have some market pdueto imperfect competition. We cannot
draw such a conclusion for life insurance comparsigee they mainly invest in the bond
market in contrast to banks that mainly attractiufrom the bond market. The bond rate has
therefore a different interpretation, and reflébtsir opportunity costs of alternative
investments in bonds (Boshuizen and Pijpers, 2000).

Finally, with respect to the development of tharygummies, we observe that
maximum variation is 0.37 percentage point forlihaks, which is substantially smaller than
that of the life insurers (0.48 percentage point).
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Table 6.3 IV-estimates of equation (5.1); distingui

included)

Dependent Variable: real lending rate

Characteristics of borrower
Log(real income of head household)a
Log(real income of spouse)a
Dummy age < 20 yearsb

Dummy 20 < age < 25 years
Dummy 25 < age < 30 years
Dummy 30 < age < 35 years
Dummy 35 < age < 40 years
Dummy 40 < age < 45 years

o T T ©T o T

Dummy 45 < age < 50 years
Dummy more than one borrower®

Characteristics of home
. d
Dummy existing home
Dummy apartmente
Dummy back repair of the homef

Characteristics of mortgage
Log(real instalment payments)
Log(real premium deposit)
Dummy endowment mortgageg
Dummy other mortgagesg

Characteristics of municipality
Population density per square kilometre
Number of inhabitants

Log(average value of homes)

Operational costs
Real price of financial capital (banks)
Total cost / liabilities (life insurers)

shed by banks and life insurers (lender dummies

Banks
Parameter

-0.419

0.077
-0.585
-0.410
-0.331
-0.209
-0.114
-0.063
-0.030
-0.700

0.092
0.012
0.003

-0.003
0.002
0.046
0.004

-0.020
- 0.004
-0.113

2.633

T-value

-0.44

1.10
-0.71
-0.88
-1.06
-1.15
-1.16
-1.05
-0.69
-1.09

7.41
0.40
0.10

-151
0.70
2.25
0.19

-0.24
-0.63
-0.82

6.93

Life insurers
Parameter

0.401
0.036
0.112
0.025
-0.039
-0.048
-0.031
- 0.036
-0.039
-0.253

0.101
0.050
0.032

0.002
0.002
0.052
0.085

-0.014
- 0.009
-0.135

0.841

T-value

0.81
0.70
0.27
0.10
-0.21
-0.39
-0.40
-0.45
-0.55
-0.56

5.49
212
1.08

0.85
0.99
1.55
2.57

-0.21
-1.65
-1.18

2.64
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Table 6.3 (continued)
Banks

Dependent Variable: real lending rate Parameter

Other characteristics that vary through time
One-month lagged real interest on ten-year
government bonds

Dummy 1996
Dummy 1997
Dummy 1998
Dummy 1999
Constant

o T T T

Ca

Ce

F-test on a=0

Number of observations

2 Instrumented by month of birth (June-September=1; otherwise=0) and percentage of women in municipality.

® Reference group: age more than 50 years.

¢ Reference group: 1 borrower.

d Reference group: new homes.

® Reference group: remaining homes, other than apartments.
fReference group: no back repair of home.

9 Reference group: annuity and repayment mortgages.

h Reference group: pension fund.

! Reference year: 2001.

] Statistically different from zero at 1% level.

0.726
0.228
0.150
-0.050
-0.142
6.701

0.150

0.375
228.27
66,566

Life insurers

T-value Parameter

54.97 0.681
4.93 0.410
3.24 0.310

-1.24 0.082

-5.83 -0.071
0.67 -2.260

0.320
0.333
28.97
13,339

T-value

89.53
9.88
7.36
2.14

- 2.67
-0.45
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Conclusion

With regard to price setting by lenders in the mage market, we may conclude the following.
For a narrowly defined set of mortgages (fixed fateen years), we found that the range
between the highest and lowest lending rate betles®ters fluctuates over time between 0.86
and 1.24 percentage points. Price dispersion arenignders remains about 1 percentage
point on average, even after correcting for theeullythg borrowers’ characteristics as well as
for the features of the mortgage and the munidipali

The range of the lending rates is large compaiigdthe range of 0.45 percentage
point found for the UK mortgage market (Hefferna@02). This may indicate that the Dutch
mortgage market is less competitive than the UKtgage market. In 1999, the lending rate
increased after a period of steady decline. Wergbdbat the dispersion among lenders widens
after the turning point in 1999.

Price dispersion may hint at the presence of ifepecompetition, caused by search
costs of borrowers (Salop and Stiglitz, 1977) oabgncy costs of lenders. Imperfect
competition leads to market power for some of érelérs, for which we have the following
additional empirical indications. Our estimatesénaliown that lenders with higher marginal
costs transfer these costs to the borrowers. Téievaniable accounts for a change of 0.08 -
0.16 percentage point of the lending rate at mamimu

We observe substantial differences in price dEparbetween the mortgages of banks
and the mortgages of life insurers. After corregfior the household and municipality
characteristics, we find that the dispersion oflémeling rates is 1.28 percentage points for the
life insurers and 0.60 percentage point for thekbamhis difference may be caused by a
difference in agency costs between banks andigferers due to unobserved characteristics of
the lenders. Banks may screen borrowers bettéhegshave relatively more transactions at the
desk. Life insurers make use of middlemen, who stagen the borrowers less effectively. Life
insurers may therefore use the interest rate asarsing device. Another explanation may be
that the number of uninformed borrowers is reldgiveégh due to the high search costs
involved in tracking down the best bargain. The tgmge market is not very transparent, due to
the use of middlemen (which are mainly used byifigirers). Middlemen may have their own
preferences, since they may get bonuses from gpkifiers. Thus, they may be less inclined
to come up with the best lending rate.

We consider these empirical results on the diffeean price dispersion between
banks and life insurers as a first step towardtebanderstanding of the differences in the way
banks and life insurers operate in the mortgagéetar
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Appendix A: Definition of the lender-specific and r egional variables

Lender cost variables

Banks:

Real price of financial capital = [interest expérisastomer & short-term funding + other
funding]] - consumer price inflation.

Source: Bankscope

Life insurance companies

Net operational expenses/total liabilities = (cdsisn acquisition + change in costs from past
acquisitions + operational and personnel costsptetdation + received provisions and profit
sharing from reinsurance)/total liabilities.

Source: Dutch Pension and Insurance Chamber

Municipality variables

Number of inhabitants on January 1st 1999.

Population density: number of inhabitants per sgkdometre (January 1st 1999).
Average value of homes: the WOZ-value of the homdanuary 1st 1995.
Source: Statistics Netherlands, Kerncijfers WijkanBuurten 1999.
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