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Abstract We study household decision making in a high-stakes experiment with a
random sample of households in rural China. Spouses have to choose between risky
lotteries, first separately and then jointly. We find that spouses’ individual risk prefer-
ences are more similar the richer the household and the higher the wife’s relative in-
come contribution. A couple’s joint decision is typically very similar to the husband’s
preferences, but women who contribute relatively more to the household income,
women in high-income households, and women with communist party membership
have a stronger influence on the joint decision.
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1 Introduction

Many important economic decisions—e.g., labor supply, residential location, buying
insurance or a new car, investing in stocks and bonds or in children’s education—are
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often made by households rather than by individuals. This implies that the decisions
will be a function of the preferences of the household members and the decision
making process. In particular, it has been shown that decisions and outcomes in a
household—such as child health, nutrition, and expenditures for different goods and
services (e.g., tobacco versus child care)—depend strongly on whether its income is
controlled by the husband or the wife (see Thomas 1994; Lundberg et al. 1997; Phipps
and Burton 1998; Duflo 2003). Qian (2008), for instance, reports that the relative
female income (as a share of total household income) in Chinese rural households has
had significantly positive impacts on the survival rates for girls and on the educational
attainment of children.

In this paper we present an experiment that was run in the homes of 117 randomly
selected married couples in rural China. Wives and husbands had to choose between
different lotteries first individually and then jointly. Our aim is to provide controlled
experimental evidence on two important aspects of household decision making. First,
we address how similar the two spouses’ individual decisions are when decisions are
made separately, and which socioeconomic factors influence the level of similarity.
Second, we study how a couple’s joint decision relates to the spouses’ separate deci-
sions, and which conditions are related to a stronger influence of the wife on the joint
decision. Thus, we can study the circumstances that determine the outcome of an im-
plicit bargaining process that is assumed to take place in many household decisions.

We find that spouses in richer households have more similar individual risk atti-
tudes. In general, a couple’s joint decision is closer to the husband’s individual de-
cision. However, we show that the preferences of women are better reflected in joint
decisions if women contribute relatively more to household income, live in house-
holds of higher joint income, or are communist party members.

Recently, experiments have become increasingly popular as a method for gaining
deeper insights into household behavior by carefully controlling—and varying—the
conditions under which household members can make decisions (see, e.g., Peters
et al. 2004; Bateman and Munro 2005; Ashraf 2009; de Palma et al. 2011; Abdel-
laoui et al. 2011). These experiments are a result of a shift in the theoretical modeling
of decision making in a household from using unitary models, which assume a unique
decision-maker, to collective models (see, for instance, Lundberg and Pollak 1996;
Vermeulen 2002; de Palma et al. 2011). Our paper is most closely related to con-
tributions by Bateman and Munro (2005) and de Palma et al. (2011). Bateman and
Munro (2005) examine whether decisions made by couples conform more or less to
the axioms of expected utility theory compared to decisions made by spouses indi-
vidually. To do this, they invited 76 couples and let the spouses make risky decisions
both separately and jointly. Their results suggest that couples exhibit the same kinds
of departures from expected utility theory as individuals. Furthermore, they find joint
decisions to be typically more risk averse than the spouses’ individual decisions.
de Palma et al. (2011) focus on the question of which spouse has more influence on
joint decisions. Based on observations from 22 couples, they conclude that husbands
generally have a stronger influence on joint decisions than wives, although wives gain
influence if they control the computer keyboard while entering the joint decisions in
the experiment. Contrary to Bateman and Munro (2005), de Palma et al. (2011) also
report that the joint decision of a couple tended to be less risk averse than the spouses’
individual decisions.
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Our paper distinguishes itself from these important contributions in several dimen-
sions: First, the subject pools are completely different. While Bateman and Munro
(2005) and de Palma et al. (2011) ran their experiments in highly developed countries,
ours was conducted in the field in a rather poor area of China, which by many ac-
counts is still a developing country. The experiment was run in the Guizhou province
in the southwest of China. This is the poorest province in China. The average yearly
per-capita income of the couples participating in our experiment was 570 US-Dollars
and they had on average only 4.8 years of schooling, allowing us to study house-
hold decision making in a very different environment than in the studies of Bateman
and Munro (2005) and de Palma et al. (2011).! Second, our sample is random. This
means that the subjects were not invited through flyers or newspaper ads to partici-
pate in an experiment, which might give rise to endogeneity effects as to who is going
to participate. Instead the participants in our experiment were randomly selected by
the village council (as described in more detail in Sect. 3) and then approached by
the experimenters in their homes. Although participation was voluntary, no couple re-
fused the invitation to participate. Third, our experiment involves considerably higher
stakes than those used in the UK by Bateman and Munro (2005) or in Germany by
de Palma et al. (2011). In our experiment, the average earnings from participating
in the experiment were roughly equivalent to the average income earned from three
days of off-farm work.Z Fourth, our research focus is different. Unlike Bateman and
Munro (2005), we are not interested in whether couple decisions exhibit more or less
so-called anomalies in decision making than decisions made individually; instead we
examine the socio-demographic conditions under which (i) a couple’s separate deci-
sions are more similar and (ii) a couple’s joint decision is more likely to be driven
by the wife’s individual preferences. Although de Palma et al. (2011) did address
item (ii), they only took account of who was holding the computer mouse when en-
tering the joint decision, while we consider a set of socio-demographic variables to
estimate how individual decisions of spouses relate to the couple’s joint decision.

Studying decision making in couples is also related to a recent strand of litera-
ture that addresses how groups make decisions in risky choices. The evidence with
randomly formed groups is quite mixed.? There are, however, important differences

IThe experiment of Ashraf (2009) was also run in a developing country (the Philippines). She showed that
financial decisions of spouses are influenced by whether the (experimental) income is known to the other
spouse and whether spouses communicate about how to spend the experimental earnings before making a
final decision on how to use them. Hence, the focus of Ashraf’s (2009) study is clearly different from ours.

ZKachelmeier and Shehata (1992) also ran a high-stakes experiment on risky decision making in China.
They focused on the question of how the level of incentives affects revealed risk preferences. The experi-
ment was run with students from Peking University, and is thus unrelated to household decision making.
Tanaka et al. (2010) studied individual risk and time preferences in households in Vietnam, but were not
interested in the joint decisions of couples and their determinants.

3For instance, Baker et al. (2008) and Masclet et al. (2009) report that groups are more risk averse in
lottery choices than individuals, while Harrison et al. (2005) find no significant difference between indi-
viduals and groups, and Zhang and Casari (2011) find that groups are less risk averse than individuals.
Shupp and Williams (2008) seem to offer some reconciliatory evidence by reporting that the average
group is more risk averse than the average individual in high-risk situations, but groups tend to be less risk
averse in low-risk situations. There is also research investigating whether (randomly formed) groups vio-
late expected utility theory to the same degree as individuals do (e.g., Bone 1998: Bone et al. 1999, 2004,
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between randomly formed groups in the laboratory and married couples, making it
difficult to draw direct comparisons. Married couples do have a history with repeated
interactions, while randomly formed groups in the laboratory only meet for a very
short period for a specific (experimental) task, after which they separate immediately.
The process of sharing information, the degree of potential altruism and willingness
to find compromises are most likely different in real couples than in ad hoc groups
as a consequence of repeated interaction in couples. The closest paper on groups and
risk taking to our approach is He et al. (2012) who ran risk-taking experiments with
student couples to bridge the gap between ad hoc created groups and (long-married)
couples, and they find that student couples are more risk neutral than the choices of
individual students.

The rest of the paper is organized as follows. Section 2 provides background infor-
mation on our subject pool and on the Chinese province where the experiment was
conducted. Section 3 introduces the experimental design and procedure. Section 4
presents the experimental results, and Sect. 5 concludes the paper.

2 Location of the experiment and background information on sampling and
the actual sample

The experiment was conducted in rural communities in the Guizhou province, which
is the 16th largest out of 32 provinces in China and is located in the southwest part
of the country. Guizhou’s total population is 39 million, and its main industries are
mining, timber, and forestry. The gross domestic product per capita was around 6,700
Chinese Yuan in 2007.* This figure—the lowest among all provinces—corresponds
to approximately 34 % of the national average (20,000 Chinese Yuan in 2007; see
NBS 2008).

The University of Gothenburg supports a research program at Peking University.
The Guizhou province is one of the regions where this program conducts research
on issues related to the environment and resource use, both of which are inherently
linked to risky decision making, which is the reason for choosing this province for
our experiment.

The sampled region is Majiang, located in the eastern part of Guizhou and around
100 kilometers away from the province’s capital city. The local forestry bureau of-
ficials provided us with a list of villages and townships in this region, from which
they then randomly selected seven villages from five different townships. In each
village, the local village council randomly selected from the household registration
list—which includes all officially married couples—between 10 and 24 households,
depending on the size of the village in order to sample roughly the same fractions
of households in each village. Together with one member of the village cadre (i.e.,

Rockenbach et al. 2007). While no clear-cut bottom line has resulted from this strand of literature, it seems
fair to conclude that groups are not considerably better in avoiding violations of axioms of rationality than
individuals.

41 US Dollar corresponded to 7.42 Chinese Yuan at the time of running the experiment (November 2007).

@ Springer



The influence of spouses on household decision making under risk 387

a local official), two interviewers® were then accompanied by one member of the

village cadre to these randomly selected households. If one of the spouses was not
at home at the time of the interviewers’ visit, the household next door was ap-
proached.® Once the two interviewers had met a couple, the member of the village
cadre left again. Upon entering the homes, the couples were first surveyed by the
interviewers on several issues concerning farming and forestry (as part of the Envi-
ronment for Development project at the University of Gothenburg), and were then
invited to participate in an experiment on decision making under risk. In total, 117
households were interviewed, and all of them participated voluntarily in the experi-
ment.

Table 1 reports background statistics of the sampled households. The average
yearly income per capita is 3,919 Chinese Yuan, which is about 40 % lower than the
Guizhou province yearly average, but close to the Majiang region average.’ Forty-two
percent of the household income is generated from off-farm sources, and 36 % from
agriculture. The remaining income originates from forestry, remittances, and other
sources. Women contribute on average 42 % of the total household income. Among
the couples in our sample, only one had been married for less than one year. The
maximum length of marriage was 52 years, and the average was 27 years. It is impor-
tant to note that many families in this region are not affected by the official one-child
policy, and therefore the average number of children is larger than one. The reason
for this is that the one-child policy is mainly for Han Chinese, and in our sampled
region more than one-third of the inhabitants belong to other ethnic groups. The level
of education is very low in our sample; the average number of years of schooling is
6.09 for husbands and 3.62 for wives. The overall average in the Guizhou province is
6.75 years of schooling, which indicates that the Majiang region is relatively under-
developed. Eight percent of the women are party members, while 18 percent of men
are.’

5In order to prevent villagers from spreading the word about the experiment within a village, we employed
20 interviewers. All interviewers were selected and their training was supervised by one of the authors, a
native Chinese. Among the 20 interviewers, 12 were recruited from a local university, Guizhou University.
They were able to understand and speak local village dialects, and one of them was present in each pair
of interviewers. Three of the interviewers had worked in a similar risk experiment project before and were
therefore chosen to give a two hour-training lecture for all other interviewers. After this lecture, two of
them came to a stage to simulate an experiment and how it should be conducted (e.g., how to explain the
experimental task, how to respond to questions and which questions interviewers should expect). Then all
other interviewers had to come to the stage as well and simulate a real experiment. Those who made mis-
takes (such as, e.g., being unclear or suggestive) received more training until they could properly conduct
the experiment.

OThis happened in around 20 cases, probably because some households were engaged in the rice harvest
at that time.

"The regional average in Majiang is around 3,500 Yuan (according to information from local cadres).

8This fraction is higher than the national average party membership of about 6 %, however there is sig-
nificant volatility of party membership, which is often heavily influenced by local traditions (Guo and
Bernstein 2004).
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Table 1 Descriptive statistics (N = 117 households)

Variable Description Mean StDev  Min Max
Income per capita Household yearly income in 3,919 8,200 200 84,117
Chinese Yuan per capita
Log Equivalence scaled Log of equivalence scaled 8.058 1.024 5.645 11.751
income household income in Chinese Yuan.
Equivalence scale =
(Adults + 0.5 x Kids)®-7
Wife income contribution ~ Wife’s share of total household 0.418 0.152 0 1
income
Length of marriage Number of years the couple has 26.465 12458 1 52
been married
Number of children Number of children the couple has 1.077 1.043 0 6
Wife more educated =1 if wife has a higher education 0.145 0.354 0 1
than the husband
Education difference Education difference between 3.235 2.513 0 10
between spouses spouses in absolute value
Wife older = 1 if wife is older than husband 0.291 0.456 1
Age difference between Age difference between spouses in 2.863 3.109 19
spouses absolute value
Wife, party member = 1 if wife is party/cadre member 0.077 0.268 0 1
Husband, party member = 1 if husband is party/cadre 0.179 0.385 0 1
member
Both spouses party = 1 if both spouses are party/cadre 0.043 0.203 0 1

members

members

3 Experimental design and procedure
3.1 The experimental task

We used the choice list introduced by Holt and Laury (2002) to let subjects make
risky decisions. Table 2 shows the ten pairwise choices. In each choice task, subjects
had to choose either Option A (which can be regarded the relatively safe option) or
Option B (the relatively risky option). While the possible payoffs in both options were
fixed in all ten choices, the probability for the high payoff in each option increased in
steps of 10 percentage points from 10 % to 100 %. Consequently, the probability for
the low payoff decreased by 10 percentage points from 90 % to 0 %. For example, in
the first decision the respondents had to choose between an Option A of earning either
20 Chinese Yuan with a probability of 10 % or 16 Chinese Yuan with a probability of
90 %, and an Option B of earning either 38.5 Chinese Yuan with a 10 % probability
or 1 Chinese Yuan with a 90 % probability.

The far-right column of Table 2 indicates the difference in expected payoffs. In
the first four (final six) rows, Option A (Option B) has a higher expected payoff.
Therefore, a risk neutral subject would choose Option A in the first four decisions
and Option B in the last six decisions. Subjects who switch to Option B after the fifth
choice can be classified as risk averse, whereas subjects switching to Option B prior
to the fifth choice are considered risk loving.
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Table 2 The ten paired lottery-choice decisions in amounts of Chinese Yuan (¥)

Decision Option A Option B Difference in expected
payoff (Option A
—Option B)

[1] 1/10 of ¥20, 9/10 of ¥16 1/10 of ¥38.5, 9/10 of ¥1 ¥11.7

[2] 2/10 of ¥20, 8/10 of ¥16 2/10 of ¥38.5, 8/10 of ¥1 ¥8.3

[3] 3/10 of ¥20, 7/10 of ¥16 3/10 of ¥38.5, 7/10 of ¥1 ¥5.0

[4] 4/10 of ¥20, 6/10 of ¥16 4/10 of ¥38.5, 6/10 of ¥1 ¥1.6

[5] 5/10 of ¥20, 5/10 of ¥16 5/10 of ¥38.5, 5/10 of ¥1 -¥1.8

[6] 6/10 of ¥20, 4/10 of ¥16 6/10 of ¥38.5, 4/10 of ¥1 -¥5.1

[7] 7/10 of ¥20, 3/10 of ¥16 7/10 of ¥38.5, 3/10 of ¥1 ¥8.5

[8] 8/10 of ¥20, 2/10 of ¥16 8/10 of ¥38.5, 2/10 of ¥1 -¥11.8

[9] 9/10 of ¥20, 1/10 of ¥16 9/10 of ¥38.5, 1/10 of ¥1 -¥15.2

[10] 10/10 of ¥20, 0/10 of ¥16 10/10 of ¥38.5, 0/10 of ¥1 -¥18.5

“p/10 of ¥x, ¢ /10 of ¥y” reads that the amount x is gained with probability p/10 and the amount y with
the probability g /10 (=1 — p/10)

3.2 Procedure

In total, there were several stages in the experiment.’ Each stage was explained only
after the previous stage had been finished. Before Stage 1, spouses were separated
into two different rooms, each of them accompanied by an interviewer (henceforth
called experimenter).'? This was done to avoid that the answers of one spouse would
be influenced by the presence of the other spouse. In Stage 1, each spouse had to
answer a detailed questionnaire on socio-demographic characteristics, health status,
and social capital individually. In Stage 2, each spouse made individual decisions in
the choice task of Holt and Laury (2002). In Stage 3, the two spouses were reunited
and had to give joint answers regarding the financial situation of the household and
some additional household characteristics. In this stage and the following, the spouses
could talk to each other. Stage 4 was identical to Stage 2, except that the spouses
had to make a joint decision, which means that they had to agree on which option
to choose in the ten choice tasks. In the introduction to Stage 4, the participants
were informed that the amounts in each option would be paid to each of the spouses.
This procedure was chosen to keep each spouse’s incentives constant across Stage 2
and Stage 4. The experimenters were present in the same room to be able to answer
any questions immediately, and they recorded a joint decision as fixed only after
both spouses had given their consent. Both in Stage 2 and Stage 4, participants were

9The experiment also included two stages on the elicitation of time preferences. They are analyzed sep-
arately in a companion paper (see Carlsson et al. 2012), for which reason we do not report these data
here.

10Note that we randomly reshuffled the pairs of experimenters each day in the field to avoid any exper-
imenter effects. Furthermore, we balanced the genders of the two experimenters in each household and
instructed the experimenters to switch back and forth between interviewing the wife and interviewing the
husband when moving from one household to the next.

@ Springer



390 F. Carlsson et al.

instructed that one of the ten decisions in each stage would be played out for real
at the end of the experiment. Thus, at Stage 4 the participants still did not know the
outcome of Stage 2. Furthermore, in Stage 2 it was stressed that the payment for
Stage 2 would be done separately for husbands and wives in different rooms at the
end of the whole experiment.

Given the generally low educational level of our participants, we took great care
to explain the rules of the experiment as clearly as possible. To do so, the task at hand
was first explained orally and then demonstrated visually both in Stage 2 and Stage 4.
The probabilities for the high and low payoff in a given option were illustrated by
using white and black chips on two separate boards that illustrated an Option A and
an Option B. On the left-hand side of each board, we wrote down the high amount
and on the right-hand side the low amount. For example, for the first decision (see
Table 2), we placed one white chip next to the high amount and nine black chips next
to the low amount. Then we put all chips in a bag and told the participants that at the
end of the experiment they would be able to draw one chip from such a bag, and that
drawing a white (black) chip would yield the high (low) payoff in the chosen option.

At the end of the experiment, the spouses were sent to two separate rooms again.
There each spouse had to draw one card from a deck of ten numbered cards to de-
termine which Stage 2 decision would be played for real. Then, as described above,
he/she got to draw a chip from a bag with the corresponding distribution of white and
black chips. Since this procedure was executed in two separate rooms, each spouse
could receive his/her income privately, which means that spouses could hide their
earnings from their partner if they wished to (earnings from Stage 2 were not dis-
closed to the other spouse by the experimenters). To determine Stage 4 payoffs, the
couple was brought together again. Then, one spouse had to draw one card from the
deck, and the other picked one chip from a bag that contained a corresponding distri-
bution of chips. In total, executing the four stages took about 1.5 hours. On average,
participants earned 37 Yuan, which equals roughly 1 % of an average yearly income,
or three days of off-farm work.

Before proceeding to the results, it seems important to note that our design im-
plies that individual decisions were always made before joint decisions. We did not
consider the reverse order since we are interested in how the individual decisions of
each spouse are reflected in the joint household decision. We assume, thus, that the
starting point in a household bargaining process is how a spouse would decide him-
/herself. It seems realistic that a spouse takes into account his or her own preferences
when a joint decision has to be made in the household. This calls for an observation
of individual decisions first to identify them properly. We think it is reassuring to
note in addition that Baker et al. (2008) did not find any order effects with respect to
sequential decision making individually or in (ad hoc) teams in a risky choice task.

4 Results
4.1 Analysis of aggregate data

Table 3 shows the relative frequency with which husbands, wives, and couples chose
the safer Option A over the more risky Option B. We report only consistent choices,
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Table 3 Risk-aversion

classification based on lottery Number of Proportion of choices
choices safe choices Husbands Wives Couples
(N =105) (N =108) (N =105)
0-1 0.02 0.09 0.06
2 0.06 0.05 0.03
3 0.10 0.09 0.04
4 0.16 0.10 0.12
5 0.10 0.19 0.26
6 0.16 0.14 0.16
7 0.09 0.09 0.11
8 0.06 0.08 0.09
9 0.25 0.17 0.14
Average 5.82 5.39 5.65
number of

safe choices

meaning that we exclude all observations where a decision maker switched back at
least once to Option A after having chosen Option B earlier, or where Option A
was chosen in the tenth decision (i.e., preferring 20 Chinese Yuan for sure over 38.5
Chinese Yuan for sure). In total, 105 (out of 117) husbands, 108 wives, and 105
couples made consistent decisions. Hence, 318 out of 351 choice sets (90.5 %) are
fully consistent. This fraction of inconsistent choices is well in the range reported in
the literature, despite the low educational level in our sample.'!

The bottom row of Table 3 indicates the average number of safe choices. Re-
call that a risk-neutral decision maker would choose the relatively safer Option A
four times, and then switch to Option B. On average, however, we observe 5.52 safe
choices, indicating risk aversion in the aggregate data. The large fraction of extremely
risk-averse husbands (25 % chose Option A nine times and only then switched to Op-
tion B) and wives (17 %) might seem unusual at first sight. However, these fractions
are in the range of extremely risk-averse choices reported in Holt and Laury (2002)
for their treatments with relatively high stakes.!?

The average number of safe choices made by couples is between the correspond-
ing figures for husbands and wives. Although the data in Table 3 might look as if the
decisions of couples were less extreme than individual decisions (perhaps because of

"Note that the fraction of inconsistent choices ranged from 5 % to 13 % in Holt and Laury (2002),
depending upon treatment. Between 9 % and 23 % of all choices were inconsistent in de Palma et al.
(2011). In Bateman and Munro (2005), 6 % of the participants chose strictly dominated options. It is
also noteworthy that in our experiment making decisions as a couple did not affect the rate of consistent
choices, most likely because individual consistency rates are already at a high level.

1ZWhen the high payoff from the safe (risky) option was 100 USD (192.50 USD), 15 % of all subjects in
Holt and Laury (2002) chose the safe option nine times and only shifted to the risky option in the final,
tenth choice (when there is no longer risk involved). In their treatment with very high stakes—with the
high payoff in the safe (risky) option yielding 180 USD (346.50 USD)—Holt and Laury (2002) observed
that even 40 % of their subjects chose the safe option nine times.
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Table 4 Marginal effect of

Negative Binomial Model on the Variable Coefficient
determinants of safe choices
(p-values in parentheses) Log equivalence scaled household income —0.224
(0.266)
Ethnic group is Han (= 1) 0.719%
(0.099)
Length of marriage in years 0.025
(0.263)
Age 0.127
(0.308)
Age square —0.002
(0.137)
Male (=1) 0.715%
(0.070)
Number of children 0.073
(0.622)
Education level —0.088
Dependent variable: number of
safe choices. Robust standard (0.219)
errors are estimated. *** (%) If communist party member (= 1) 0.149
[*] significant at 1 % (5 %) (0.768)

[10 %] level

a willingness to compromise), Kolmogorov-Smirnov tests do not reveal any signif-
icant distributional differences in terms of number of safe choices between couples
and husbands, respectively wives.'?

Before attending to our main research questions about what makes spouses’ in-
dividual decisions similar and which spouse has more influence on a couple’s joint
decision, we analyze individual subjects’ risk attitudes. Table 4 presents results from
a negative binominal regression model to allow for the fact that the dependent vari-
able, number of safe choices, is only a non-negative integer number. As explanatory
variables we include a set of variables that have been shown to be correlated with
risk attitudes, including income, age and gender (see, e.g., Dohmen et al. 2011).'4 In
addition we include a variable indicating if the individual spouse is a member of the
communist party. The main reason for including it here is that we wish to test later on
if this variable is correlated with the influence on the joint decision. The table shows
a few marginally significant results (at the 10 %-level). Belonging to the ethnic ma-
jority of the Han-group is associated with more safe choices. Somewhat surprisingly,
men are estimated to be more risk averse by making more safe choices (while most
of the literature suggests that women are more risk averse; see Croson and Gneezy
2009). Given that the significance is marginal, however, one should not put too much
weight on this finding. Other variables such as education, as found to be significant
in Dohmen et al. (2011), are insignificant in our case.

3 Al tests reported in the paper are double-sided unless otherwise stated.

14There are also a number of variables that we do not have information about that could explain differences
in risk attitudes, such as height and subjective health.
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After examining the determinants of risk attitudes at the individual level, we now
turn to an analysis of data at the household level. In the following we report data only
for those households in which all three sets of decisions (those of the husband, of the
wife, and of the couple) were fully consistent. Recall that twelve husbands and nine
wives made inconsistent choices in the individual decision making part of Stage 2.
Out of these, there were three couples where both the husband and the wife made in-
consistent choices, implying a total of 18 households where at least one spouse made
inconsistent choices. In addition, four couples made inconsistent choices while at the
same time none of the spouses made any inconsistent decisions individually. Hence,
the total sample of 117 households is reduced by 18 households with individual in-
consistencies and four households where the joint decisions were inconsistent. This
yields a total of 95 households with fully consistent choices to be considered in the
following. !>

4.2 Analysis of data at the household level
4.2.1 Similarity of spouses in individual decisions

The husband and the wife made the same number of safe choices in the individual
decision making part in only six out of 95 households (6 %). Hence, we observe sub-
stantial heterogeneity in risk preferences between spouses. In 48 households (51 %),
the husband is more risk averse, and in 41 households (43 %) the wife. If we look at
the difference in the number of safe choices between wives and husbands, the mean
value is —0.5 (standard deviation 3.66), the maximum +7, and the minimum —9.
The average absolute difference in the number of safe choices between wives and
husbands is +3.0 (standard deviation 2.13).

We will now analyze the conditions under which the spouses’ individual decisions
are more similar. We estimate a model with the absolute difference in the number of
safe choices between the husband and the wife in a given household as the dependent
variable.'® This is estimated as a negative binominal regression model to allow for
the fact that the dependent variable is only a non-negative integer number. Table 5
reports the results.

Household income has a significantly negative effect on the absolute difference in
the number of safe choices; i.e., the higher the household income, the more similar
the spouses’ individual choices with respect to risk taking. The share of household
income contributed by the wife has a strong and significant effect as well; an increase
in this share by 10 percentage points reduces the absolute difference in the number of
safe choices by 0.29.

15We did some robustness checks in which we included all inconsistent choices (by assigning the median
switching point between the first and the last time a subject switched as an inconsistent subject’s switching
point). The results presented in Sect. 4 are robust to such an approach. In order to be conservative (and
because it is not unambiguous how to extract a switching point from inconsistent choices) we report in the
paper only data for consistent choices.

16The dependent variable is between zero and nine, since the maximum difference in the number of safe
choices is nine.
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Table 5 Marginal effect of

Negative Binomial Model on the Variable Coefficient
similarity of risk attitudes
(p-values in parentheses) Log equivalence scaled household income —0.667%***
(0.000)
Wife’s relative contribution to household income —2.959%*
(0.024)
Length of marriage in years 0.003
(0.890)
Number of children 0.006
(0.976)
Absolute age difference between husband and wife —0.023
(0.766)
Dependent variable: Absolute Absolute difference in years of education —0.008
difference in number of safe (0.909)
choices of husband and wife. Both spouses party members (= 1) —0.996*
Robust standard errors are (0.059)

estimated. *** (*¥)

[*] significant at 1 % (5 %) Number of observations 95
[10 %] level

We also find a significant effect of communist party membership. In households
where both spouses are members of the communist party, the absolute difference
in the number of safe choices is reduced by approximately one unit. None of the
other variables we considered to be potentially important has any significant effect
on the similarity of risk preferences. Among these, it seems particularly noteworthy
that length of marriage does not have an effect. In addition, there is no significant
influence of number of children, absolute difference in age (in years), or difference
in years of education.

4.2.2 The relative influence of each spouse on a couple’s joint decision

To analyze which spouse’s risk preferences are better reflected in a couple’s joint de-
cision, we distinguish three possible cases: (i) The number of safe choices made by
the couple is in the range of safe choices made by the husband and the wife individ-
ually. (ii) The couple makes more safe choices, i.e., is more risk averse, than each of
the spouses individually. (iii) The couple makes fewer safe choices, i.e., is more risk
loving, than the husband and the wife individually. If the couple’s decision is closer
to the husband’s (wife’s) individual decisions, we interpret this as the husband (wife)
having a stronger influence on the joint decision since the other spouse accepted a
larger deviation from her (his) individually preferred number of safe choices. Table 6
summarizes the three cases introduced above and indicates how the decisions of the
couple relate to the spouses’ individual decisions. In order to check whether the rela-
tionship between a couple’s decisions and those of each spouse is different depending
on how far apart the spouses’ individual decisions are, Table 6 also splits the full sam-
ple at the median absolute difference of the number of safe choices (which is 2) and
the subsamples are presented in Columns [B] and [C].
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Table 6 Relation between couples’ decisions and those of the husbands and wives individually

Relation between decisions [A] Total [B] Difference in number [C] Difference in number
of safe choices of safe choices
of spouses < 2 of spouses > 2

[1] Safe choices of couple in the range of the husband and the wife (with husband different from wife)

(a) Couple same as husband 24 (34 %)* 13 (52 %) 11 (24 %)
(b) Couple closer to husband 16 (23 %) 16 (35 %)
(c) Couple equally distant to 7 (10 %) 4(16 %) 3 (7 %)
husband and wife

(d) Couple closer to wife 11 (15 %) 11 (24 %)
(e) Couple same as wife 13 (18 %) 8 (32 %) 5(11 %)
Total 71(100 %) 25 (100 %) 46 (100 %)

[1] Risk preference of couple is identical to husband’s and wife’s
Couple equal to both 3 (100 %) - -

[2] Couple makes more safe choices than either spouse

(a-b) Couple closer to husband 5 (83 %) 3 (75 %) 2 (100 %)
(c) Couple equally distant to 0(0 %) 0(0 %) 00 %)
husband and wife

(d—e) Couple closer to wife 1 (17 %) 1 (25 %) 0(0 %)
Total 6 (100 %) 4 (100 %) 2 (100 %)

[3] Couple makes fewer safe choices than either spouse

(a-b) Couple closer to husband 7 (47 %) 6 (55 %) 125 %)
(c) Couple equally distant to 3 (20 %) 327 %) 0(0 %)
husband and wife

(d—e) Couple closer to wife 533 %) 2 (18 %) 3 (75 %)
Total 15(100 %) 11 (100 %) 4 (100 %)

* Percentages in parentheses are in relation to the absolute number of cases within each panel

First note from panels [1] and [1'] in Table 6 that 74 out of 95 couples agree on
a number of safe choices that is in the range of the husband’s and the wife’s number
of safe choices. For the remaining 21 couples we observe more extreme decisions
(in either direction) than made by the spouses individually (see panels [2] and [31)."
Within each panel, we classify the joint decisions in relation to the spouses’ indi-
vidual decisions as follows: (a) The number of safe choices made by the couple is
identical to the husband’s number of safe choices, but different from the wife’s; (b) it
is closer to the husband’s number of safe decisions; (c) it is of equal distance to both
spouses; (d) it is closer to the wife’s number of safe choices; or (e) it is identical to the

17 A model by Mazzocco (2004) can explain how differences in the spouses’ individual risk attitudes can
lead to more extreme choices of the household than those made by either of the spouses. Hence, couples
that make more extreme decisions than either spouse individually can not simply be dismissed as having
made a mistake. A paper by Eliaz et al. (2006) also shows that decisions in groups (like families) can lead
to choice shifts that yield more extreme outcomes than the decisions of individual group members.
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wife’s number of safe choices, but different from the husband’s. We use a x 2 test to
examine the null hypothesis that the couple’s joint decision has the same probability
of belonging to any of the five categories (a) to (e).'® For panel [1], which covers the
large majority of cases, we can clearly reject the null hypothesis (p-value = 0.007).
Rather, Table 6 reveals that the couple’s decision is significantly more often closer
to the husband’s decision. This raises the question about under what circumstances a
couple’s decision is more strongly influenced by the wife’s preferences.

4.2.3 Econometric analysis of joint decisions

For the econometric analysis we estimate two different models for robustness reasons.
In the first model, we use three categories of how the number of safe choices made
by a couple relates to the number of safe choices made by the husband and the wife
separately: (1) couple is closer to husband, (2) couple is equally distant from husband
and wife, and (3) couple is closer to wife. We estimate the probability that the decision
of the couple falls into one of the three categories with an ordered probit model.

In the second model we construct a measure (A) of the weight put on the wife’s
preferences in the joint decision, where

. Couple Safe Choices — Husband Safe Choices
" Wife Safe Choices — Husband Safe Choices

When the number of safe choices is the same for the husband and the wife, then A is
set to 0.5. Note that a higher A indicates that the couple’s joint decision is relatively
closer to the wife’s individual decision. If A exceeds 1 or is negative, then the couple’s
risk aversion is more extreme than the individual choices. This measure of weight put
on the wife’s preferences is used as the dependent variable in a simple OLS regression
model.

The marginal effects of the ordered probit and the OLS model are presented in
Table 7. For dummy variables, we report the discrete change of the variable from 0
to 1. The independent variables are intended to capture factors that influence both
the absolute and the relative bargaining strength of the husband and the wife. With
respect to age and education, we include variables measuring the difference in age
and education years between the husband and the wife.'?

Using model I and calculating the predicted probabilities for the three categories
at sample means shows that the joint decision is closer to the husband’s decision with
a predicted probability of 56 %, but closer to the wife’s decision with a predicted
probability of only 28 %.2° Hence, a couple’s joint decision is to a larger extent influ-
enced by the husband. Concerning the factors that increase the influence of wives, the

18 Given the discrete choice set, it is clear that with an odd difference in the number of safe choices between

the husband and the wife, category (c) is not feasible. When applying the X2 test, we therefore correct for
the possibility of different probabilities of the five possible categories.

19We also estimated a model with years of marriage replaced by age of females since there is high corre-
lation between age of females and length of marriage, but results remain robust to such a change.

onsing model II yields similar results.
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Table 7 Regression of wives’ influence on joint decision (p-values in parentheses)

Dependent variable Model I (ordered probit) Model II (OLS)
(i) Couple closer (ii) Equal (iii) Couple Weight on wife’s
to husband distance closer to wife preferences

Variable Marginal Marginal Marginal Marginal

Log equivalence scaled —0.158** 0.022 0.135%* 0.090

household income (0.007) (0.106) (0.006) (0.290)

Wife’s relative income —0.761%* 0.107 0.653%* 0.773

contribution (0.050) 0.164) (0.044) (0.118)

Length of marriage in years 0.007 —0.001 —0.006 —0.011
(0.203) (0.288) (0.200) (0.212)

Number of children —0.021 0.003 0.018 0.038
(0.669) (0.671) (0.669) (0.496)

Female older (= 1) 0.101 —-0.016 —0.058 —0.050
(0.390) (0.459) (0.554) (0.787)

Female more educated (= 1) —0.282%* 0.013 0.270%* 0.601%**
(0.032) (0.678) (0.048) (0.017)

Female education 0.020 —0.003 -0.017 —0.001
(0.334) (0.394) (0.331) (0.977)

Wife is party member (= 1) —0.479%** —0.039 0.518%** 0.786%**
(0.001) (0.507) (0.007) (0.040)

Husband is party member 0.069 —-0.011 —0.058 0.144

=D (0.648) (0.697) (0.638) (0.574)

Husband is Han (ethnic 0.144 —0.025 —0.118 —0.381

majority) (0.262) (0.375) (0.244) (0.246)

Wife is Han (ethnic majority)  0.032 —0.005 —0.027 0.133
(0.868) (0.878) (0.866) (0.691)

Difference in safe choices —-0.012 0.002 0.010 —0.019

(wife-husband) (0.436) (0.463) (0.436) (0.291)

Threshold parameter 1 3.659

(standard error) (1.353)

Threshold parameter 2 4.077

(standard error) (1.367)

Pseudo R2/R2 0.113 0.20

Number of observations 95 95

two models yield largely similar results with respect to significance.”! The only ma-
jor difference between both models is found for the variables household income and

21'We also ran a third model (an ordered probit like model I) in which we transformed the number of safe

choices into ranges of relative risk aversion r for the utility function U(x) = x1=r (1 — r) of monetary
payoff x (see Holt and Laury 2002, for more details on the transformation) and then defined the dependent
variable as the couple’s joint relative risk aversion being (1) closer to the husband’s relative risk aversion,
(2) equally distant from both spouses’ relative risk aversion, or (3) closer to the wife’s relative risk aversion.
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women’s income contribution, which is insignificant in model II, while significant
in model I. However, we also estimated the second model using different specifica-
tions by (i) removing five observations with a A higher than 2 or less than —2, and
(ii) truncating negative values at zero, and values higher than one at unity. These es-
timations show that the coefficient of the household income is sensitive to outliers,
since in these models the household income coefficient is positive and significant. If
we remove the same outliers in the ordered probit model, the coefficient of household
income is still significant.

Our models identify the following variables that have a robust and significant re-
lation to the wife’s influence on the couple’s decision: relative female contribution to
the household income and party membership. It should be noted that there is a low
correlation between household income and relative female contribution as well as
party membership. Thus, relative female income contribution and party membership
are important and independent of the magnitude of household income.

If the wife contributes relatively more to the household income, then the couple’s
number of safe choices is more likely to reflect the wife’s risk preferences. Recall
that this variable had also been found to make husbands and wives more similar with
respect to their individual choices. The estimations in Tables 5 and 7 show that the
relative income contribution of the wife has, in fact, two effects: one on individual
similarity in risk attitudes, and one on the wife’s influence on a couple’s joint deci-
sion.

If the wife is a member of the communist party, the joint decision is closer to her
individual preferences (increasing ceteris paribus the likelihood of the joint decision
being closer to the wife’s decision from 24 % without party membership to 76 % with
party membership, or increasing A by almost 0.78 units). A similar effect is not found
for men, as their party membership does not shift the couple’s decision significantly in
their favored direction. It is interesting that communist party membership affects both
the similarity of the spouses’ individual decisions (when both are party members) and
the closeness of the joint decision to the wife’s individual decision. Although we can
only speculate about the importance of party membership for the wife’s influence on
the joint decision there are at least two potential explanations. The first one is that
women who are strong, self-confident and hold strong opinions, are more likely to
become members of the party. The second one is that party meetings and education
may help women to become stronger. It seems plausible that both explanations are
valid.

We also find that in households where the wife is better educated than the husband,
the wife has a stronger influence on the joint decision. The explanation of this is likely
similar to the explanations of the importance of party membership.

The two econometric models have also controlled for other possibly important
factors, such as the difference in age, ethnic background, the number of children,
the length of the marriage, and the difference in the number of safe choices between
wives and husbands. However, none of these has a significant influence on whether a
couple’s joint decision is closer to the husband’s or the wife’s number of safe choices.

The results of such a specification remain qualitatively (with respect to signs and significances) identical
to model L.
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Table 8 Questionnaire responses

Question ... itis mainly ... we decide ... itis mainly
the wife who jointly the husband
decides who decides

A) When it comes to daily decisions about 38 45 12

what to do with the money in your household,

for example buying food and clothes, would (40 %) (47 %) (13 %)
you say that ...

B) When it comes to small investment 20 33 42
decisions, for example buying equipment for

the house, would you say that ... 21%) (35 %) (44 %)
C) When it comes to big investment decisions 10 60 25

or using a large amount of money to purchase (11 %) (63 %) (26 %)

some goods, for example furniture or a TV,
would you say that ...

Motivated by the insights from Ashraf (2009)—whose study shows that the allocation
of control over household savings has a strong influence on spouses’ joint financial
decisions—we included in a post-experimental questionnaire some questions on who
makes decisions in three different types of situations. Table 8 reports the three ques-
tions and the answers of the 95 couples. The responses to Question 1 reveal that
women are ascribed a stronger influence on daily decisions, while men are indicated
to have more influence in small investment decisions (Question 2). Concerning big
investment decisions (Question 3), a large majority of couples report making joint
decisions. The distribution of answers is significantly different across the three ques-
tions (p-value < 0.001, x2-test). However, including the answers to these questions
in the regressions reported in Table 7 shows that none of them has a significant impact
on how the couple’s joint decision relates to the husband’s or wife’s number of safe
choices.

5 Conclusion

In this paper we have investigated household decision making by running an experi-
ment on Chinese couples’ decision making under risk. We have studied the decision
making of 117 randomly sampled couples in a poor rural area in the southwest of
China. The average earnings from the experiment was equivalent to about 1 % of
the average yearly income of participants, making it a high-stakes experiment on
decision making under risk. We were particularly interested in examining (i) the con-
ditions under which the individual decisions of spouses are similar and (ii) the main
factors that are associated with a stronger influence of wives on joint decisions.

We found that spouses have more similar individual risk preferences the richer the
household, the larger the income share contributed by the wife, or when both spouses
are members of the communist party. However, these findings should not cover up
the fact that the spouses’ individual risk preferences were identical in only 6 % of the
households. Hence, there is a large degree of heterogeneity within households.
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We also found that a couple’s joint decision is typically closer to the individual
preferences of the husband, which is similar to what de Palma et al. (2011) report.
However, we were also able to identify factors that go along with joint decisions being
closer to wives’ individual preferences. An increase in the relative share of household
income contributed by the wife shifts the couple’s joint decision in the direction of
the wife’s risk preferences. Furthermore, if the wife is a member of the communist
party or if the wife has a higher education than the husband, then the husband’s risk
preferences are less reflected in the couple’s joint decision.

These findings provide controlled evidence of factors that let joint decisions be
more similar to wives’ individual decisions, thus probably indicating a stronger in-
fluence of wives in the intra-household decision-making process. Note that we did
not set up a structured bargaining procedure in our experiment since that could have
been perceived as artificial by the participants. Rather, we asked couples to discuss
the experimental task and come up with a joint decision on each lottery choice. This
seems to be a natural environment for making decisions in a household. Contrary to
earlier experiments on the decision making of couples, our experiment was run in
the homes of the participating couples rather than in an external place like a bank or
town hall in order to observe household decision making where it usually takes place,
namely at home. By using high stakes, we wanted to make the decisions very salient,
such that it is in the best interest of any participant to make a decision that fits his or
her preferences best.

In sum, our experiment identified several important factors that are aligned with an
increase in the decision-making power of wives. Historically, Chinese women have
had very little say in household decisions, in particular in rural areas. They have
also been discriminated against when it comes to access to education. For example,
educating sons has been seen as an investment in old-age support since it has been
regarded as more likely that sons will get paid work, therefore leaving women to work
on the farmland (Hannum 2005). Our results, however, suggest that policy measures
that improve the education and, consequently, labor force participation of women
may go hand in hand with increasing the power of women in households through
increasing their relative contribution to household income.
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