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EFFECTS OF BUYERS' RESERVE PRICES AND NUMBER OF BROKERS
ON SEARCHING FOR HOUSING: AN EMPIRICAL STUDY BASED
ON EXPERIMENTAL DATA

At the housing market, buyers face the problem of how to work with brokers in order to pro-
tect their own interests. Usually, buyers do not provide personal information directly to brokers and
entrust several brokers to search for housing simultaneously. This study seeks to explore the effects
of buyers'reserve prices and the number of brokers on the search for housing: we utilized the exper-
imental methods to collect data and used a non-parametric test to examine the effects of the above
2 factors on the search for housing. Our findings show that: 1) there is no significant effect of the
buyer directly providing reserve price information to brokers on the process of searching for hous-
ing and the results of searching; 2) increasing the number of brokers adds to buyer’s earnings,
increases the degree of match between housing attributes and buyer's preferences, shortens search
time, enhances competition among brokers and decreases the frequency of buyer's search. Buyers
should not keep their reserve price information confidential and they should entrust several brokers
to search for housing simultaneously.
Keywords: experimental economics; reserve prices; brokers; searching for housing, housing market.
JEL Classification: C91; D82; R31.

Xyn Uxkan, fAn Yxan
BIIVIMBU PESEPBOBAHMX IIIH ITOKVYIIIIB TA KIJIBKOCTI
BPOKEPIB HA ITOIIIYK KUTJIA: EMITIIPUYHE JOCJIII2KEHHS
HA OCHOBI EKCIIEPUMEHTAJIbBHUX JAHUX

Y cmammi nocmaeaeno 3a memy docaidumu eénaueu pe3epeosanux uin NOKynuie ma
KiabKkocmi Gpokepie Ha nowyk xcumaa: 047 300py OaHUX 3ACMOCOBAHO eKCHePUMEHMAAbHI
Mmemoou, a 0asa ix 006poOKu — HenapamempuuHuil mecm 045 GUGHEHHS GNAUGIE 060X
GUUIEBKA3AHUX HYUHHUKIG HaA NOWIyK ycumada. 3podaeno eucnosku: 1) nemae icmommuoeo énaugy
be3nocepednvoeo HadamHs noxynuem Opokepy inghopmauii npo peszepeosamny uiny Ha npouec
nowyKy wcumaa i pezyabmamu nowtyky; 2) 30iavuieHHs Kiavkocmi Opokepie 30iabuiye 6uzoou
nokynus i cmynino 6i0nogionocmi Mixc xapaxmepucmukamu ycumaa i mum, 4omy Haoae
nepeeazy nokyneyb, CKOPO4Y€E Hac NOULYKY, nidguuye KOHKYPeHuiro mixc Opoxkepamu i 3HUMCY€E
yacmomy nowlyky ycumaa noxynuem. Ilokynuam ne caid pooumu ingpopmauiro npo ceoi
pe3epeosani uiHu KoH@idenyitinoro i caid dopywamu nowyk xcumaa KiibKom Opokepam
00HOUACHO.

Karouosi caosa: excnepumenmanvha eKoHOMIKAG; pe3epeoeaHi uinu, OpoKepu; NOULYK JCUmid;
DPUHOK dcumad.
Taé. 6. Dop. 2. Jlim. 15.

Xyn Uxkan, fAn Yxan
BJIMAHUE PESEPBUPOBAHHBIX ITEH ITOKY TIATEJIEN
N KOJIMYECTBA BPOKEPOB HA IIOUCK XKWJIbA:
OMIIMPUYECKOE UCCIIEJOBAHUE HA OCHOBE
OKCIIEPUMEHTAJIBHBIX JAHHBIX

B cmamve nocmas.aena yeaw uccaedosamo eausinue pe3epeuposantvix yen nokKynameaei u
Koauvecmea OpOKepo8 HA NOUCK HCUAbA: 045 cOOpa OGHHbLIX NPUMEHEH IKChepuUMeHmAlbHble
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Mmemoodvl, a 04 ux oOpabomku — Henapamempu4vecKuii mecm O04s U3YHEHUS BGAUSHUA 08YX
eviueykasannovlx haxmopos. Hawu 6v1600b1: 1) cywecmeennozo eausHus npedocmaesnenue
nokynameaem Gpoxepy ungpopmayuu o pesepeupyemoii uyeHe Ha NPoUecc NOUCKA HCUAbA U
pe3yabmamul noucka Hem, 2) yeeauHenHue Koaudecmea OpoKepo8 ygeauuueaem 6vi200bl
noKynameas u CHeneHb COOMGEMCMeUs mexncoy XapaKmepucmukamu JHcuibs U
npeonoumenusMu NOKynameas, COKpauiaent 6pemsi NOUCKa, NOGoLUAem KOHKYPEHUUI0 Medcoy
Opoxepamu u CHudcaem 4acmomy noucka ycuavs noxynameaem. Iloxynameasm ne caedyem
deaamv UHPOPMAUUIO O CEOUX Pe3ePUPYeMBIX UEHAX KOHDUOCHUUAAbHOU U caedyem nopy4amso
NOUCK HCUABS HECKOAbKUM OPOKepam 00HOBPeMEHHO.

Karouesvte caosa: sxcnepumenmanbhas 3K0HOMUKA, Pe3ep8UPOBAHHble UeHbl; OPOKepbl; NOUCK
JHCUNBSL; PHIHOK HCUNDBS.

1. Introduction. There is a major asymmetry in the information between brokers
and buyers at the resale housing market. Brokers have a large amount of information
on policy, market supply and so on. By contrast, buyers only have information on per-
sonal payment capabilities and psychological reserve prices. As the objectives of bro-
kers to pursue maximization of profit may damage the benefits of buyers, buyers often
feel that brokers are not completely reliable. On the one hand, buyers feel that bro-
kers are willing to make positive efforts to assist them in their purchase as early as pos-
sible. On the other hand, buyers feel that brokers, in order to urge them to purchase
as soon as possible and hence charge commission, often provide false information,
conceal housing defects and overstate the situation of the shortage in housing.

In this situation, buyers face the problem of how to work with brokers in order to
protect their own interests. In general, buyers mainly take 2 measures to protect their
profits: one is not to provide personal information directly to brokers, e.g. their own
payment capabilities and psychological reserve prices, so as to prevent such informa-
tion from being utilized by brokers and leading to housing being bought at high prices;
the second measure is to protect their own interests by giving rise to competition
between brokers, i.e. entrusting several brokers to search for housing at the same time.

However, it is still unclear whether either of these measures really plays a role as
well as what the actual mechanism of actions involved is. The purpose of this study is
to explore the effects of buyers' reserve prices and the number of brokers in the search
for housing. Based on our study, several useful suggestions will be provided to buyers
at the housing market. The final aim of this study is to reduce the inequality at the
housing market.

Many scholars have studied the effects of brokers' services and attributes on the
result and process of the search for housing (Huang and Rutherford, 2007; Turnbull
and Dombrow, 2007; Waller and Jubran, 2012). Currently, research on the effect of
buyer behavior strategy selection on the housing search is very scarce (Anglin, 1997).
We found that the main barrier is the difficulty in obtaining a valid and reliable set of
data. Data released by statistics departments are not collected especially for each type
of research, meaning that in most cases this field data is not suitable for research.
Also, searching for housing is a time consuming and cross-regional process, making
it difficult to observe, follow and record. What is more, field data is generated from
the events that have occurred at a specific time and in a specific place which cannot
be replicated, therefore making it difficult to verify the accuracy of the data (Yavas
and Sirmans, 2005).
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In order to overcome the data barrier, this paper applies experimental econom-
ics methods to collect data and conduct research based on experimental data. Data
collected in experiments are used to estimate the size of the effect, to test the validity
of economic theories and to shed light on market mechanisms (Roth, 2002). In a
controlled experiment, we are able to keep everything else constant and study the
effects of key factors on the object of the research. It is easy to observe, to follow, and
to record the whole housing search process, especially some of psychological factors
which are difficult to observe in a real market, in the laboratory. Compared with the
real housing search process, the experimental process is simpler. There is no signifi-
cant difference between subjects’ behavior in the experiment and brokers' behavior at
a real market, because both subjects’ behavior and brokers' behavior are influenced by
an incentive for profits (Smith, 1982).

To our knowledge, this is the first attempt to apply experimental economics
methods to study the housing search. It is thus an important extension to the existing
literature on experimental study and the field of searching for housing in general.
Scholars seldom adopt experimental economics methods in their research of real
estate economics. As far as experimental real estate economics is concerned, only a
few papers on experimental real estate economics can be found (Northcraft and
Neale, 1986; Yavas et al., 2001; Ong et al., 2003; Yavas and Sirmans, 2005; Nuriddin
and Yavas, 2012).

The remainder of this paper is organized as follows: Section 2 introduces the
basic theory and states the hypotheses; Section 3 describes the experimental design
and implementation; Section 4 presents the results and discussion and Section 5
presents the conclusions.

2. Basic Theory and Hypotheses. The first basic theory is information asymme-
try. Information asymmetry at the resale housing market is highly significant. Brokers
possess significant information superiority, having more information on housing
prices, housing attributes etc. By contrast, buyers only have more information on per-
sonal payment capability and psychological reserve prices. Therefore, buyers have a
disadvantageous information status.

Provision of buyers' reserve price information to brokers will increase the infor-
mation asymmetry between them. This will cause buyers to be at more of a disadvan-
tage. As a result, the benefits of buyers may be lowered and the interests of brokers will
increase. In addition, buyers accept that highly priced housing also reflects buyers'
preferences for housing attributes, so that brokers can learn buyers' preferences indi-
rectly and improve their recommendations. Thus, the success rate of recommenda-
tions will increase and the search time will decrease. Therefore, Hypothesis No. 1 is
proposed as follows:

HI: The buyer directly providing their reserve price information to brokers will
reduce buyer’s earnings, increase the degree of match between housing reserve price
attributes and buyer preferences, shorten the search time and increase broker's earnings.

Provision of buyer's reserve price information directly to each broker means bro-
kers have the same degree of understanding of buyer's reserve price information,
which reduces the degree of information asymmetry between different brokers and
may therefore give rise to more intense competition between brokers. At a highly
competitive market, brokers will recommend better houses more frequently and the
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frequency of buyer's search will increase. Therefore, Hypothesis No. 2 is proposed as
follows:

H?2: Buyers directly providing their reserve price information to brokers will increase
competition among brokers and increase the frequency of search.

The second basic theory is market competition. Market competition is individ-
uals and firms striving for a greater share of a market in which to sell or buy goods and
services. Internal motives for market competition lie in financial interest driving eco-
nomic agents. There are two kinds of basic methods of competition between brokers:
price competition and attribute competition. Price competition means competition
in the aspects of recommended price and intermediary commission between different
brokers when recommending the same house to buyers. Attribute competition means
that brokers recommend houses with different attributes to buyers according to their
judgments of buyers' preferences, so as to prompt to buy the house recommended by
them.

The more competitors there are at the resale housing market, the more intense
market competition is. As a result, brokers need to improve the quality of their serv-
ice and lower service prices. This will increase buyer's earnings, improve the degree of
match between housing attributes and buyer's preferences, and shorten search time.
Of course, brokers' earnings will decrease. Therefore, Hypothesis No. 3 is proposed:

H3: Increasing the number of brokers will increase buyers' earnings, improve the
degree of match between housing attributes and buyers' preferences, shorten search time
and reduce brokers' earnings.

As the number of brokers commissioned by buyer increases, the increase in the
number of competitors at the market will exacerbate fierce competition between bro-
kers. Similarly, fierce competition between brokers will prompt buyers to search more
frequently. Therefore, Hypothesis No. 4 is as follows:

H4: Increasing the number of brokers will increase competition among them and
decrease the frequency of search.

3. Experimental Design and Implementation. The methodology of the experi-
ment and corresponding procedure included the following 5 components: firstly,
there were only 2 kinds of roles in this experimental resale housing market: a buyer
and brokers. One buyer and 2 (or 6) brokers were assigned for each experiment.
Brokers were human subjects, whereas a buyer was represented by a computer. All
houses at the experimental market met the buyer's basic requirements. All attributes
of the house were the same except attributes A and B. The quality of attributes A and
B was equally divided into a range of 10 levels from 0 to 1. To avoid the use of frac-
tional numbers, we relabeled A and B with integers from 1 to 10. In fact, there are
many attributes of houses at a real market. However, we only studied 2 of them in our
experiment, because this design not only reflected the multi-attributes of a housing
product but also contributed to the ease of operability of the experiment.

Secondly, brokers should clearly note the house price and the levels of attributes
A and B when they recommend a house to the buyer. The buyer would calculate all
the utility values of the recommendations by the buyer's earnings function and declare
the information on the current most satisfactory house, including the broker's serial
number, the recommended price and the levels of attributes A and B. The above steps
would be repeated until one of the following rules was satisfied to stop the process:
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firstly, the buyer should stop searching if no new house can replace it for 60 seconds
- this condition reflects that fact that the buyer cannot find other houses better than
the current most satisfactory house in the long term, so the buyer decides to stop
searching and buy the current most satisfactory house; secondly, if no house satisfies
the first condition within 3 minutes, then the buyer should buy the current best house
at the end of period — at a real market, due to time constraints such as wedding date,
relocation date, or opening of a child's school, buyers often must make a decision
before a deadline.

Thirdly, the buyer evaluated the value of a house using 3 attributes: price, and
attributes A and B. Throughout, we used the subscript "b" for the buyer. In our exper-
iments, the buyer's earnings function was:

E,(AB,P)=a,x A% +b, xB” —P(1+2.5%), (1)
where 0 < a, and 0 < a,, < 1 were the attribute A related constants. The constant a, rep-

resents the value that one unit of attribute A can provide. The expression A * repre-
sents the total units of attribute A contained in the recommended house. 0 < b, and
were attribute B related constants. The constant represents the utilities that ene unit

of attribute B can provide. The expression B represents the total number of units of
attribute B contained in the recommended house. The expression P represents the
house price. The expression P x 2,5% represents the commission.

The constants of the buyer's earnings function were unchanged within the peri-
od and changed between periods.

The currency in the experiment was "points”. The subject's earnings were com-
mission. The subject's expenditures were the recommendation fee, of 0.1 points each
time. So the subject's experimental performance was commission minus expendi-
tures. The performances in the 3 practice periods were not included in the final per-
formance. The incentive mechanism included 2 parts: basic salaries and rewards. The
basic salaries of each subject were CNY 100. Rewards were determined by the sub-
ject's performance. At the end of the experiment, subjects could exchange experi-
mental currency into CNY, at the rate of one to one.

We used a 2x2 design, where one variable under study was the buyer's reserve
price information (indirectly or directly provided) and the other was the number of
brokers (2 or 6). Each session consisted of 7 periods, as shown in Table 1.

Table 1. Information Design of Sessions

Session Number Buyer’s Reserve Price Information Number of Brokers
S1 Indirectly provided 2
S2 Directly provided 2
S3 Indirectly provided 6
S4 Directly provided 6

This experiment was conducted by 16 brokerages from 3 real estate agencies in
Beijing. Any one subject could only take part in one session. This arrangement iso-
lates learning effects. Additionally, because our subject pool was relatively homoge-
neous, it is reasonable to think that any effects relating to differences between the
4 sessions were small. For subjects, many scholars recruit students. A statistical sam-
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ple of students is a convenient and inexpensive source of data for researchers. For
instance, such samples are often referred to in the research results reported
(Mestelman and Feeny, 1988) and later (Dyer, Kagel and Levin, 1989). The research
compared the behavior of professionals with that of students and found little differ-
ence between the two. In our opinion, however, students are not experienced in the
buying or selling of housing and it is therefore very hard to guarantee that students'
behavior is the same to that of real brokers. Therefore, we recruited real estate bro-
kers as our subjects. Real brokers will improve the reliability of our conclusions.

The experiment was programmed and conducted with the experimental software
z-Tree (Fischbacher, 2007). In addition, in order to avoid any misunderstandings in
the experiment, the computer interface was translated into Chinese.

The following 6 indices were designed to evaluate the change in the search.

Index 1: Buyer Earnings Ratio, BER. The BER is the percentage of the buyer's
actual earnings out of the buyer's theoretical earnings.

Index 2: Euclidean Distance

ED:\/(At—Aa)2+(Bt—Ba)2, )
where A; and B; are the level of the transacted house's attributes and where A, and B,
are the level of the theoretical best house's attributes. This index can be used to rep-
resent the degree of match between buyer's demand and house's attributes.

Index 3: Search Duration, SD. The SD is the range from the beginning of the
period to the time the search stopped. The unit is seconds.

Index 4: Broker Earnings, BE. The BE is the broker's commission minus their
recommended expenditure.

Index 5: Average Time Interval between Searches, AITS. The AITS indicates the
frequency of broker's recommendations.

Index 6: Number of Recommendations, NR. The NR is the total number of all
brokers' recommendations during one period.

The experimental results are presented in accordance with the above 6 evalua-
tion indices, as shown in Table 2.

4. Results and Discussion. The first result refers to the effects of the buyer direct-
ly providing their reserve price information to brokers in the search for housing.
Hypotheses 1 and 2 will be tested to support the first result.

Test of H1. The indices BER, ED, SD and BE were used to test H1. According
to the test results of the normal distribution and the homogeneity of variance, the
experimental results of BER, ED, SD and BE did not conform to normal distribu-
tion, with the Mann-Whitney U test used to test H1. The Mann-Whitney U test is a
powerful non-parametric substitute to the standard t-test when data has at least one
ordinal measurement. When examining data generated from human subjects, it is
typical to assume that this data does not meet the assumptions required for a t-test
(Chen-Ritzo at al., 2005). The test results of H1 are shown in Table 3.

Table 3 shows that the P-value of BER is 0.430, which is larger than 0.05, thus
we conclude that the difference between the buyer's reserve price information indi-
rectly provided as well as that directly provided was not significant at the 5 % level.
Thus, the null hypothesis was accepted. Similarly, we also find no significant differ-
ence in ED, SD and BE between 2 samples. Therefore, H1 is rejected.
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Table 2. Experimental Results
. Period
Variables Index 1 3 3 4 5 6 7 Mean
98.25 | 95.76 | 99.06 | 99.40 | 91.21 | 99.59 | 95.39 | 96.95
9799 | 96.77 | 97.58 | 98.80 | 99.47 | 100 100 98.74
100 100 100 100 100 100 100 100
100 | 100 | 100 | 100 | 100 | 100 | 100 100
8.06 | 8.60 0 400 | 8.00 | 283 | 6.40 5.41
0 6.71 | 2.00 0 2.00 | 9.06 | 0.00 2.82
0 0 0 0 0 0 0 0

B , Buyer’s
Ea“y?‘ S | Eamings Ratio,
rnings BER (%)

Degree of Euclidean
Match Distance, ED

0 0 0 0 0 0 0 0

Search 90 | 78 | 88 | 141 | 180 | 82 | 99 | 108.29

sTe_amh Duration, SD 180 | 83 | 180 | 78 | 180 | 123 | 149 | 139.00
ime (seconds) 9% | 157 | 71 890 | 112 | 134 | 68 | 103.86

75 | 69 | 66 | 91 | 74 | 73.57

o 358 | 225 | 563 | 253 | 155 | 251 | 220 | 289

Broker’s Eaﬁ;‘; esr SBE 563 | 270 | 323 | 563 | 278 | 320 | 560 | 4.1
Earnings (poifflt,s) 560 | 1.88 | 560 | 560 | 518 | 526 | 560 | 4.96
560 | 1.88 | 560 | 560 | 518 | 526 | 560 | 4.96

18.00 | 19.50 | 17.60 | 15.67 | 20.00 | 16.40 | 16.50 | 17.67
18.00 | 16.60 | 22.50 | 19.50 | 18.00 | 20.50 | 16.56 | 18.81
533 | 449 | 444 | 524 | 467 | 447 | 453 4.74
460 | 418 | 357 | 363 | 413 | 506 | 3.70 4.12
5 4 5 9 9 5 6 6.14

Frequen Average Time

of I(Blu erc’}s’ Interval Bet-
S Y h | Ween Searches,
carc AITS (seconds)

Degree of Number of

N QO DN | [ | QOO | = | N [ QO[N] = [N [ QO [ DO [ [ [ QO[O [ [ [ QO D[ =
[*2)
©
~
—_

Broker 10 5 8 4 10 6 9 7.43
Compe- R‘;f(‘)’n";meN“ga 18 | 35 | 16 | 17 | 24 | 30 | 15 | 22.14
tition ’ 15 17 21 19 16 18 20 18.00
Table 3. Test Results of H1
Null hypotheses Mann-Whitney U Test: P-Value
BER 0.430
No significant effects of the buyer directly providing | ED 0.362
their reserve price information to brokers on SD 0.504
BE 0.233

Test of H2: AITS and NR indices were used to test H2. For the same reason, we
used the Mann-Whitney U test for H2.

Table 4 shows that the P-value of AITS is 0.800, which is larger than 0.05, thus
we conclude that the difference between indirectly providing a reserve price and
directly providing a reserve price was not significant at the 5% level. Thus, the null
hypothesis was accepted. Similarly, we also find no significant difference in NR
between the 2 samples. Therefore, H2 is also rejected.

Table 4. Test Results on H2

Null hypotheses Mann-Whitney U Test: P-Value
No significant effects of the buyer directly providing | AITS 0.800
their reserve price information to brokers on NR 0.872

Test of H3. BER, ED, SD and BE were used to test H3. For the same reason, we
used the Mann-Whitney U test again.

Table 5 shows that the P-values of BER, ED, and SD are less than the significant
level of 0.05, thus the null hypotheses were rejected. By comparing the means of the
two samples, we found that the number of brokers is positively correlated with the
value of BER, positively correlated with the value of ED, and negatively correlated
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with the value of SD. The p-value of BE is 0.190, which is larger than 0.05, so there
are no significant effects of increasing the number of brokers on the value of BE.
Therefore, H3 is partly proven.

Table 5. Test Results of H3

Null Hypotheses Mann-Whitney U Test: P-Value
BER 0.000
No significant effects of increasing the number of ED 0.000
brokers on SD 0.010
BE 0.190

Test of H4. AITS and NR indices were used to test H4. As previously, we used
the Mann-Whitney U test.

Table 6. Test Results of H4

Null Hypotheses Mann-Whitney U Test: P-Value
No significant effects of increasing the number of AITS 0.000
brokers on: NR 0.000

Table 6 shows that the P-value of AITS and NR is 0.000, which is less than 0.05,
thus the null hypotheses were rejected. Compared to the means of the 2 samples, we
find that the number of brokers is positively correlated with the value of AITS and
positively correlated with the value of NR. Therefore, H4 is proven.

5. Conclusions. This paper utilized the experimental economics method to
examine the effects of buyers' reserve price information and the number of brokers on
the search for housing at the resale housing market, concluding that: 1) there is no
significant effect of the buyer directly providing reserve price information to brokers
on the process of searching for housing and on the results of searching; 2) increasing
the number of brokers adds to buyer's earnings, increases the degree of match between
housing attributes and buyer's preferences, shortens search time, enhances competi-
tion among brokers and decreases the frequency of buyer's search. Buyers should not
keep their reserve price information confidential and they should entrust several bro-
kers to search for housing simultaneously.

The novelty of this paper lies in the application of the experimental economics
method to the study on housing search. This newly developed experiment-based
method can be used either as a stand-alone method to collect reliable data and to
interpret it where other methods cannot be used or to supplement and support find-
ings obtained using other methods.
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