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Abstract

In recent years anthropologists have argued that (a) people signal status by consuming different
goods and (b) economists have argued that women and men respond to income shocks in
different ways. We build on the insights and link them by testing two hypotheses: (1) if people
signal status through consumption they will allocate a higher share of monetary expenditures to
luxuries and to highly visible durable goods than to less visible durable goods and (2) an adverse
income shock will be associated with female-male differences in the share of monetary
expenditures they allocate to luxuries and to highly visible and less visible durable goods. To test
the hypotheses we draw on data from 161 women and 257 men 16+ years of age who spent
money buying durable goods during the previous year. Participants in the study came from a
highly autarkic society of foragers and farmers in the Bolivian Amazon, the Tsimane’. We found
partial support for the hypotheses. Higher levels of total monetary expenditures bore a positive
association with the share of monetary expenditures allocated to luxury and to highly visible
goods, but results hinged on the definition of luxury and, for highly visible goods, applied mainly
to women. The income shocks (post-harvest rice loss) were associated with a reduction in the
share of expenditures women allocated to transport goods and highly visible goods, and with an
increase in the share of expenditures allocated to durable goods of low visibility and to
domesticated animals. Among men, the income shocks were associated with a reduction in the
share of monetary expenditures men allocated to durable goods related to health and clothing, and
with an increase in the share of monetary expenditure men allocated to kitchen goods.

JEL classification: D12, Z13,J1

Keywords: Income shock, resource pooling, female-male disparity, Tsimane’, Bolivia,

signaling status, consumer expenditure



Introduction. Poor rural people experience many different adverse income shocks, such
as death, crop loss, illness, and theft (Dercon & Krishnan 2000; Doss 2001; Gertler &
Gruber 2002; Morduch 1995; Skoufias 2002; Townsend 1995; Townsend 2002; World
Bank 2001). To shield consumption from income shocks, poor people migrate, sell
assets, change the amount of time allocated to leisure and work, and shift expenditures
within and between goods and services (Frankenberg, Smith & Thomas 2003; Morduch
1995; Wong & Godoy 2003). Recent work suggests that when faced with income
shocks, women and men adjust expenditures in different ways, and might do so for at

least the following three reasons.

Cultural norms. Personal preferences, cultural norms, and mental accounts

(Thaler 1990) might impose constraints on how women and men spend income earned
from different sources. For example, Duflo and Udry (Duflo & Udry 2003) examined the
effect of rainfall shocks on expenditures by women and men in rural households of Cote
d’Ivoire. As in much of West Africa, in Cote d’Ivoire women and men own and farm
separate plots and specialize in the production of different crops, with men specializing in
the production of yams and women specializing in the production of crops such as
plantains. Duflo and Udry found that beneficial rainfall shocks that affected crops
cultivated mainly by women shifted expenditures toward all foods besides staples,
whereas beneficial rainfall shocks that increased yam cultivation increased expenditures
in schooling and staples and lowered expenditures in adult goods (e.g., alcohol) and

luxuries (e.g., jewelry). In line with ethnographic findings from West Africa (Guyer



1980; Shipton 1898), Duflo and Udry attributed the difference in response to cultural

norms about how women and men should spend income earned from different sources.

Resource constraints. When women and men in a household face different

resource constraints and when they do not pool resources or information in full, then
income shocks might induce divergence in expenditures between women and men.
Elsewhere we review the literature on investment disparity between mothers and fathers
toward their daughters and sons and, building on insights from evolutionary biology and
from economics, we test the hypothesis that the parent facing greater resource constraints
will skew investments in favor of girls over boys and the parent facing less constraints
will skew investments in favor of boys over girls (Godoy, Reyes-Garcia, McDade,
Tanner, Leonard, Huanca, Vadez & Patel 2005). The model predicts that if mothers and
fathers face different resource constraints and do not fully pool resources or information,
then they will respond in different ways to income shocks because skewing investments
will maximize parental individual well-being. A review of historical studies and studies
in the natural and behavioral sciences produced broad support for the hypothesis that
parents facing more resource constraints tend to skew investments toward females over
males, and that the easing of constraints shifts investments in favor of males over

females.

Signaling and luxury goods. A third reason why women and men differ in how
they adjust expenditures to income shocks might have to do with differences in goods

women and men might use to signal status or other desirable attributes about themselves,



such as ability, skills, or success (Bliege Bird & Alden Smith 2005). The idea that people
use consumption to communicate status or other desirable traits goes back to Marx and
other nineteenth century writers (Heffetz 2004), but in recent years has been pursued by
researchers doing marketing studies (Van Boven 2005) and by researchers using an
evolutionary approach to the distribution of wildlife in foraging societies (Bliege Bird &
Bird 1997; Blurton-Jones 1984; Smith & Bliege Bird 2000; Wilson 1998; Winterhalder
1996). Evolutionary anthropologists have focused on signals emitted by the distribution
or the supply of goods, whereas economists (and we) focus on the signal emitted by the

consumption or demand for goods.

In a recent paper Heffetz (Heffetz 2004) provides a formal test of the idea that people
signal by consumption. Heffetz starts by noting that people form part of social groups.
Consequently, when they consume they derive utility both from the direct act of
consumption and from how others perceive their consumption. Heffetz develops a
culturally-specific index of expenditure visibility for 31 goods and services in the USA
that captured how fast respondents reported noticing a neighbor’s expenditure on a good
or service. He found that people invested in positional or luxury goods with greater
cultural visibility; the cultural visibility of goods explained about 20% of the variation in
total expenditure elasticities. Although he does not pursue it, it follows from Heffetz’s
line of research that if women and men consume different positional goods to signal their
socioeconomic status, then they will likely differ in how they adjust their expenditures on

these goods when faced with an income shock.



We define luxury in two ways: (a) goods that people use to signal status and (b) goods
that account for a high share of expenditure among better-off households (Deaton &
Muellbauer 1980). In Appendix 1we use our long-term ethnographic understanding of
the Tsimane’ to identify durable goods people use as status markers (definition (a)).
Later, in Table 3, we present descriptive statistics to identify goods that account for a

high share of monetary expenditures among better-off households (definition (b)).

To test hypothesis 1 we focus on luxuries, using the two definitions just mentioned, and
we re-classified durable goods into highly visible and less visible goods. To re-classify
goods we excluded investment goods (e.g., tools) or goods associated with savings (e.g.,
animals) and we then split the remaining goods into those that were highly visible and
those that were harder to spot. For example, the Tsimane’ have little trouble knowing
who is the owner of domesticated animals, metal pots, and new rifles, but they have a
harder time knowing who is the owner of smaller objects such as school supplies. Again,
we relied on our long-term ethnographic experience with the Tsimane’ to classify goods

by their physical visibility.

To measure wealth we asked people to list the quantity of 22 durable assets they owned
that captured the range of physical assets owned by most people and households. The
assets included a mixture of durable goods obtained from the market (e.g., metal
fishhooks), durable goods produced in the village (e.g., canoes), and durable goods

obtained from the market or the village (e.g., domesticated animals). We did not adjust
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for the quality or age of the physical assets when estimating wealth. We multiplied the
quantity of each asset by the village price to arrive at a value of the asset, and we then
added the value of different assets to arrive at an estimate of a person’s total individual
wealth. Table 1 contains definition and summary statistics of the variables used in the
main regression analysis.

INSERT TABLE 1 ABOUT HERE
The people. In recent publications (Godoy, Byron, Reyes-Garcia, Leonard, Patel, Apaza,
Perez & Vadez 2004; Godoy, Reyes-Garcia, Huanca, Leonard, Vadez, Valdes-Galicia &
Zhao 2005; Reyes-Garcia, Godoy, Vadez, Huanca & Leonard 2006) we provide historical
and ethnographic description of Tsimane’ culture, society, and economy, including their
highly autarkic status, so here we discuss four aspects covered lightly in previous
publications that bear on this article: settlement pattern and physical visibility of goods,
the rice economy and rice shocks, difference in market constraints faced by women and

men, and patterns of monetary expenditures in durable goods.

Settlement pattern and physical visibility of goods. Tsimane’ house construction,

attitudes toward physical assets and preferential marriage rules make it easy for them to

see most durable goods acquired by others in the village.

Like many native Amazonian societies, the Tsimane’ live in small riparian villages with
much face-to-face daily interaction. The typical village contains 24 households (SD=10),
with an average of six people/household (SD=2.7). Within a village, houses lie scattered,

with related families often living around an open courtyard. Houses have four sides and,



11

in remote villages, often lack walls. In villages closer to market towns people have
started to put walls around their houses and even locks on their doors. During a survey of
the same villages in 2002 we counted the number of walls on the outside of each house.
We found that in remote villages houses had an average of 2.5 walls (SD=1.6), but a
quarter of houses had no walls. In villages closer to market towns houses had an average
of 3.3 walls (SD=1.2), and only 9% of the houses had no walls. The ease of visibility is
higher than the figures suggest since Tsimane’ keep many durable goods in their kitchens

and 71.43% of kitchens had no walls in 2002.

Tsimane’ take a lax attitude toward their physical assets; tools, cutlery, and clothing often
lie thrown open in courtyards or inside the house. Domesticated animals roam the village
freely feeding on food scraps. Even apparel we might consider private and non-visible,

such as underwear, is highly visible since people sun-dry clothing in the open.

The marriage pattern of Tsimane’ makes it easier for them to gather information on new
purchases by people in other households. Tsimane’ have a preferential system of cross-
cousin marriage, meaning that a woman marries her father’s sister’s son and a son
marries his mother’s brother’s daughter. Cross-cousin marriage creates a thick and wide
web of affinal and consanguineal kin living in the same village. Consequently, not only
do people find it easy to see who owns what, but people have an extensive and deep
network of kin to provide information about intimate details, including the latest

purchases.
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The rice economy and rice shocks. The core of Tsimane’ subsistence centers on

hunting, gathering, and slash-and-burn farming. Tsimane’ depend on forest resources,
but they have started to depend more on farming, particularly in communities closer to
market towns. Farm goods account for more than 50% of total monetary income. Within
the farm economy, rice occupies the center stage, particularly in villages clothes to
market towns. Rice accounts for 21-25% of total monetary income (Vadez, Reyes-
Garcia, Huanca & Leonard 2005) and occupies 60-80% of the surface of newly-opened
fields (Vadez, Reyes-Garcia, Godoy, Apaza, Byron, Huanca, Leonard, Wilkie & Perez

2004).

Tsimane’ clear forests to farm between July and November, sow rice between August and
December, and harvest rice during the rainy season (January-April). They abandon plots
after 1-2 years of semi-continuous use to clear a new plot. We found no difference
between women and men in their propensity to use rice for barter, but we found that
fewer women used rice for sale than men. Women accounted for 45% of the people who
swapped rice to obtain goods (chi2=0.4, p=0.52) but for only 31 % of the people who

used rice for sale (chi2=8.3, p=0.004).

Thirty-five percent of households reported having lost rice after the harvest. Household
lost an average of 13 kg of rice after the harvest (SD=42; median=0). The average loss
amounted to 2% of the average rice harvested (mean loss=713 kg; median=460). Among
households that lost rice after the harvest, the average value of the loss reached $US

4.76/household (SD=10). The value of the loss ranged widely, from a minimum of $US
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0.50/household to a maximum of $US 80/household, with a median of $US
2.02/household. Since the average daily income/person of a Tsimane’ from sale of
goods, wage labor, and from the imputed value of consumption from their forests and
farms reaches about $US 1/person/day (Godoy, Overman, Demmer, Apaza, Byron,
Huanca, Leonard, Perez, Reyes-Garcia, Vadez, Wilkie, McSweeney, Cubas & Brokaw
2002), and the typical Tsimane’ household has three adults, an average value of $US
4.76/household from post-harvest losses is close to the income a household would have

earned in 1.5 days.

Tsimane’ split the harvested rice between seeds that they will use for the next planting,
and rice that they will consume, sell, or barter over the coming year. They store above
ground the rice they will eat, sell, or barter in wicker recipients or in large palm leaves.
To prevent insects and fungus from destroying rice, they occasionally sun-dry the rice or
burn termite nests underneath the stored rice, or else store the rice with the husk. Besides
losses from fungus and insects, losses also occur from theft and rodents. To guard

against rodents, some Tsimane’ keep cats.

Starting at about the age of 13, women and men begin to farm their own plots. In villages
far from market towns with access to much old-growth forests, men first cut the smaller
trees and clear underbrush from the forest, but they later rely on extended kin for help to
clear the larger trees. In villages closer to market towns without much old-growth forests
where people rely more on fallow forests, households rely on their own labor, hire

workers, or rely on mutual aid from other households to clear forests. Irrespective of
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how people or households clear the forest, the person who sows a plot has usufruct rights
to the plot, and manages the weeding and the harvesting of the plot. Other people in the
household or village help in farm tasks after forest clearing, but the person who sows a
plot decides on the end uses of the harvest and has usufruct rights to the plot for about 3-5
years after the plot is abandoned and reverts back to fallow. This said, other people

occasionally take forest goods from the fallow forests of others.

As in Africa, we also find a tendency for different crops to be associated with women or
men. Tsimane’ say that plantains, maize, and rice belong to men, and that crops such as
manioc and sweet potatoes belong to women. By ‘belong’ they mean that women or men
have the right to decide on the end uses of the crop, but one finds overlap. For example,
women can sell or use plantains for cooking even though the crop belongs to the male.
Males do much of the manioc cultivation, but women typically decide on the end uses of

manioc for sale, barter, or own consumption in the form of food or fermented beverage

(chicha).

Difference in market constraints faced by women and men. Adult Tsimane’

women and men own separate physical assets, keep separate their monetary income,
decide what to sell, barter, or buy, and, as just noted, have separate usufruct rights to
forest plots cleared for farming. Large domesticated animals (e.g., cattle), rifles, and
shotguns tend to belong to men, and smaller domesticated animals (e.g., chickens) tend to
belong to women and children. Because women participate in the market economy less

than men, women and men differ in indices of well-being associated with the market
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economy. In Table 2 we compare differences between wives and husbands in three
economic indicators associated with the market economy: mean monetary income,
wealth, and monetary expenditures. In all the comparisons wives did worse than
husbands. A husband had six times more monetary income and more than twice as
much wealth, and spent almost seven times more than his wife.

INSERT TABLE 2 ABOUT HERE
Despite separate ownership and management of resources and despite marked inequality
in indicators of well-being associated with the market economy spouses pool resources in
consumption and frequently borrow assets from each other and other households.
Elsewhere we document the extensive sharing and reciprocity within and across
Tsimane’ households (Godoy, Reyes-Garcia, Vadez, Leonard, Huanca & Bauchet 2005;
Godoy, Byron, Reyes-Garcia, Vadez, Leonard, Apaza, Huanca & Perez 2005; Godoy,
Reyes-Garcia, McDade, Huanca, Leonard, Tanner & Vadez 2006; Reyes-Garcia, Godoy,
Vadez, Huanca & Leonard 2006). People in a family often literally eat from a common
plot. Large expensive assets aside (e.g., rifles), people in a village will often take without
asking other people’s assets when they need them, but will later return the assets. As in
other small-scale, pre-industrial rural societies (Bliege Bird & Bird 1997; Winterhalder
1996), Tsimane’ tolerate theft. In small villages with daily face-to-face interactions it
does not take long before people learn who took a good, and many people who lose a

good write off the loss without complaints.

Patterns of monetary expenditures in durable goods. As is true with other native

Amazonian societies (Hugh-Jones 1992), Tsimane’ value a wide range of durable market
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goods, some, such as metal tools, for their utilitarian value, and others, such as watches,
radios, and small backpacks as markers of status. When they visit market towns, the
more acculturated Tsimane’ will often shun using locally made cotton carrying bags
(maricos) and instead use back-packs. For reasons discussed earlier having to do with
recall error we focus only on expenditure on durable goods to signal status, but we should
also note that Tsimane’ signal status by other types of expenditures. For example,
Tsimane’ closer to market towns invest in birthday parties for their children, and men
who work for wages in logging camps will often buy commercial liquor for their peers

while in town.

Jewelry aside, no good has an exclusively utilitarian or a status function. For example,
Tsimane’ use radios to learn about local events and admire some tools and equipment.
Ethnographic observations suggest that common markers of status include goods such as
bras, watches, radios, jewelry, back-packs, some types of clothing (e.g., baseball caps),
and shoes. To get commercial goods, Tsimane’ barter farm and forest goods, or else buy
commercial goods with money. Transactions take place in villages when itinerant traders

arrive in the village, or in towns when Tsimane’ go there.

In Table 1 we present summary statistics of the share of monetary expenditures made by
women and men in different categories of durable goods during the year before the day of
the interview. The evidence suggests that women and men allocate monetary
expenditures to different ends. The highest share of monetary expenditures among

women and men went to clothing (women 41.8%, men 32%). Clothing aside, the ranking
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of the rest of the goods differed between women and men. After clothing, the ranking of
goods by their share in total monetary expenditures among women was as follow: kitchen
goods (37.2%), tools (8.1%), health (5.4%), luxuries (3.7%), and transport goods (2.5%).
The ranking for men was as follow: tools (25.2%), luxuries (15.4%), kitchen (12.8%),
health goods (6.5%), and transport goods (6.1%). Monetary expenditures for home
improvement, school supplies, and domesticated animals accounted for <1% of total
monetary expenditures among either women or men. A t-test comparing the mean value
of expenditure shares between women and men at the 95% confidence interval suggests
that women allocated a statistically significantly higher share than men to clothing
(41.8%=women; 32%=men) and kitchen goods (37.2%=women; 12.8%=men), and that
men allocated a significantly higher share than women to luxuries (15.4%=men;
3.7%=women), tools (25.2%=men; 8.1%=women), and transport goods (6.1%=men;

2.5%=women).

In Table 3 we present the share of monetary expenditures in different durable goods
across different levels of total monetary expenditures in durable goods to identify luxury
goods, defined as goods that account for a high share of expenditures among better-off
people. Ideally, we should have stratified by yearly personal income, but since we did
not have estimates of yearly personal income we used total monetary expenditures in
durable goods as a proxy variable.

INSERT TABLE 3 ABOUT HERE
Table 3 suggests that three classes of goods fell in the category of luxuries because they

accounted for a large share of monetary expenditures among people in the top



18

expenditure bracket. Kitchen goods, clothing, and tools accounted for 22%, 21%, and

17%, of total monetary expenditures among the better-off people.

We analyzed the share of monetary expenditures allocated to highly visible and less
visible durable goods and found that in the pooled sample, 63% of monetary expenditures
went into highly visible durable goods and only 12% went into less visible durable goods,
with the balance going into durable goods associated with investments or savings. We
found no difference between women and men in the share of monetary expenditures
allocated to highly visible durable goods; 61% and 65% of total monetary expenditures of
women and men went to durable goods with high visibility (t=1.10; p=0.25).
Nevertheless, women allocated 22% of their monetary expenditures to less visible

durable goods whereas men allocated only 5% of their monetary expenditures to these

goods (t=6.45; p=0.0001).

Results. In Table 4 we present parameter estimates for expression [1] for women and for
men separately. Because women made no expenditures in durable commercial goods for
home improvements (Table 1), we exclude the category in the analysis since we cannot
compare women and men in this expenditure. We organize the discussion of results
around the two hypotheses.
INSERT TABLE 4 ABOUT HERE
Hypothesis 1. At the core of hypothesis 1 is the idea that people signal social

status by consuming highly visible goods and luxuries. We begin by examining the
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association between total monetary expenditures and the share allocated to luxury goods

using the two definitions of luxury.

Column [E] of Table 4 suggests that among both women and men, total monetary
expenditure bore a positive association with the share of monetary expenditure allocated
to luxury goods, where luxury corresponds to our ethnographic understanding of goods
people use as status markers. A one-percent increase in total monetary expenditure was
associated with a 1.6 percentage-point increase in the share of monetary expenditure
allocated to luxury goods among women (t=1.86, p=0.065) and with a 4.4 percentage-
point increase in the share of monetary expenditure allocated to luxury goods among men

(t=3.01, p=0.003).

Recall that kitchen goods, tools, and clothing accounted for the largest shares of
monetary expenditure among the better-off people. The results of columns [B], [C], and
[G] of Table 4 suggests that the goods are necessities rather than luxuries; higher levels
of total monetary expenditure in durable goods tended to go with a reduction rather than
with an increase in the share of monetary expenditures allocated to the goods. Among
women, a one-percent increase in total monetary expenditures in durable goods was
associated with a 0.4 percentage-point (t=0.15; p=0.884) reduction in the share of
monetary expenditure allocated to clothing, with a 12 percentage-point (t=3.68; p=0.001)
reduction in the share of monetary expenditure allocated to kitchen goods, and with a 3.1
percentage-point (t=1.85; p=0.067) increase in the share of monetary expenditures

allocated to tools. Among men, a one-percent increase in total monetary expenditure in



20

durable goods was associated with a 3.8 percentage-point reduction (t=2.28; p=0.023) in
the share of monetary expenditures allocated to clothing, with a 4.4 percentage-point
(t=3.17; p=0.002) reduction in the share of monetary expenditure allocated to kitchen
goods, and with a 0.9 percentage-point (t=0.44; p=0.658) reduction in the share of

monetary expenditure allocated to tools.

In Table 5 we present regression results with the share of monetary expenditures
allocated to highly visible and less visible durable goods; we use the same covariates as
in Table 4, except that we add a quadratic term for age to detect possible non-linearities
between expenditure shares and age. The evidence suggests that women might use
consumption to signal status more than men. Among women, a one-percent increase in
total monetary expenditures in durable goods was associated with an increase of 8.4
percentage points in the share of monetary expenditures allocated to highly visible
durable goods (t=2.26; p=0.02) (column [A]) and with a reduction of 15.2 percentage
points in the share of monetary expenditures allocated to less visible durable goods (t
=5.44; p=0.001) (column [C]). Among men, a one-percent increase in total monetary
expenditures bore no significant statistical association with the share of monetary
expenditures allocated to highly visible durable goods (column [B]), but was associated
with a reduction of 4.1 percentage points (t=3.19;p=0.002) in the share of monetary
expenditures allocated to durable goods with low visibility (column [D]).

INSERT TABLE 5 ABOUT HERE
Since results were stronger for women than for men, we next explore the relation

between age and expenditure shares in highly visible and less visible durable goods for
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women using visual analysis. To simplify the figures we exclude women who either had
zero or 100% values as their share of monetary expenditures in highly visible or less
visible durable goods. Figure 1 suggests that the share of monetary expenditure allocated
to highly visible durable goods declined until women reached 50 years of age, after
which the share of monetary expenditure allocated to these goods increased. Figure 2
suggests that the share of monetary expenditure allocated to less visible durable goods
increased until women reached their 40s and then declined.

INSERT FIGURES 1-2 ABOUT HERE
In sum, we find some support for the hypothesis that people signal by consumption, but
results hinged on how one defines luxury. Total monetary expenditures bore a positive
association with the share of monetary expenditures allocated to luxuries provided one
uses an ethnographic definition of luxury. If one defines luxury as those goods that
account for a high share of total monetary expenditure among better-off people, then
results are more ambiguous. Total monetary expenditure in durable goods bore the
expected positive association with highly visible durable goods, and it bore the expected
negative association with less visible durable goods, but results applied mainly to women.
Among men we found that an increase in total monetary expenditure was associated only
with a reduction in the share of monetary expenditures allocated to less visible goods, not

with an increase in the share of monetary expenditure allocated to visible durable goods.

Hypothesis 2. We next assess whether adverse income shocks were associated
with differences between women and men in the share of monetary expenditures they

allocate to different classes of durable goods. A comparison of the row ‘shocks’ between
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women (section A) and men (section B) in Table 4 suggests that despite considerable
pooling and sharing of resources among Tsimane’, women and men seemed to respond in
different ways to income shocks. Among women, each additional kilogram of rice lost in
the household after the rice harvest was associated with an increase of 1.9 percentage
points (t=4.31; p=0.001) in the share of monetary expenditures allocated to animals and
with a reduction of 0.5 percentage points (t=2.11; p=0.036) in the share of monetary
expenditures allocated to durable goods associated with transport (e.g., canoes). Among
men, the same adverse income shock to the household was associated with a reduction of
1.0 and 0.02 percentage points in the share of monetary expenditures allocated to clothing
(t=2.36; p=0.019) and health goods (t=1.78; p=0.076) and with an increase of 1.6
percentage points in the share of monetary expenditure allocated to kitchen goods

(t=3.46; p=0.001).

Did income shocks bear an association with the share of monetary expenditures allocated
to highly visible and less visible durable goods? The row ‘shock’ in Table 5 suggests that
adverse income shocks bore no strong association with the share of monetary expenditure
men allocated either to highly visible or to less visible durable goods, but it suggests that
adverse income shocks bore an association with the share of monetary expenditure
women made to these two types of durable goods. Each additional kilogram of rice lost
by the household after the rice harvest was associated with a decrease of two percentage
points in the share of monetary expenditures women allocated to durable goods with high

visibility (t=3.25; p=0.001) and with an increase of 0.7 percentage points in the share of
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monetary expenditures they allocated to durable goods with low visibility (t=1.97;

p=0.051).

In sum, we find that an adverse income shock to the household was associated with
differences in the share of monetary expenditures women and men allocated to different
types of durable goods. Among women, the loss of rice after the harvest was associated
with an increase in the share of monetary expenditures allocated to animals and less
visible durable goods, and with a decrease in the share allocated to transport and highly
visible durable goods. Among men, the same shock was associated with an increase in
the share of monetary expenditures allocated to kitchen goods and with a reduction in the

share of monetary expenditures allocated to clothing and health.

Robustness. We did sensitive analyses to assess how well the main results of Tables 4-5
held up to changes in econometric specifications. To save space, we report the results but

do not show the regression output.

We first re-estimated the regressions of Tables 4-5 using male-adult equivalents to
estimate household size and added the person’s maximum schooling level because
expenditures may be sensitive to how one expresses household size and consumption
functions often tend to include variables related to human capital, such as schooling level
(Deaton 1997). After introducing the changes we found essentially the same results as
those reported in Tables 4-5. We re-estimated the regressions of Table 5 limiting the

analysis to the female and the male head of the household without including other others



24

over 16 years of age, and found no significant difference from the results presented. We
re-estimated the regression of Table 5 for women to test whether the apparent propensity
of women to allocate a higher share of their monetary expenditures to highly visible
durable goods and to reduce the share of their monetary expenditures to less visible
durable goods varied in relation to propinquity to market towns. We added an interaction
term -- logarithm of total monetary expenditures in durable goods*distance from village
to town -- and found that the propensity of women to allocate a higher share of their
monetary expenditures to highly visible goods increased as town-to-village distance
increased, and the propensity to allocate monetary expenditures to less visible goods
declined as village-to-town distance increased, but in neither case were results

statistically significant at the conventional 5% level or lower.

We re-estimated the regressions of Tables 4-5 by clustering observations within a village
under the assumption that observations within a village might not be independent of each
other. We found slightly stronger statistical results for Table 4. Clustering produced
essentially the same results for men as those shown in Table 5, but it produced weaker
results for women. After clustering by village, the coefficient for expenditures in column
[A], Table 5, became statistically insignificant (t=1.29; p=0.22), as did the coefficient for

shock in column [c] (t=1.63; p=0.13).

To ease the interpretation of results, in Table 6 we re-estimated the regressions of Tables
4-5 but took the logarithm of expenditure levels to read selected coefficients as

elasticities. We could not estimate some of the regressions because of the large number



25

of missing values after taking logarithms so care should be taken when interpreting the
results of Table 6. Owing to the large number of missing observations, we decided to
leave shocks in levels and not take the logarithm of shocks.

INSERT TABLE 6 ABOUT HERE
The results dovetail with some of the previous results. The expenditure elasticities of
consumption of luxury goods for men (+0.77), highly visible goods (+0.85=women;
+0.81=men), and three durable goods that accounted for a high share of expenditures
among better-off people -- clothing (+0.63=women; +0.61=men), kitchen goods
(+0.49=women; +0.47=men), and tools (+0.77=women; +0.70=men) -- were all positive
and statistically significant at the 1% level. An additional kilogram of rice lost after the
harvest was associated with 8.4% lower expenditures in kitchen goods and with 5.9%
lower expenditures in durable goods of low visibility among women, whereas the same
loss was associated with a 27% reduction in durable goods associated with transportation

among men.

Conclusion. In the introduction we reviewed studies and presented evidence to suggest
that women and men might spend money in different ways in response to adverse income
shocks. Despite the ubiquity of sharing and reciprocity within and across households
among the Tsimane’, we too found that income shocks bore different associations with
the share of monetary expenditures women and men allocated to different classes of
durable goods. Among women, rice losses after the household harvest were associated
with a reduction in the share of monetary expenditures allocated to highly visible durable

goods (including durable goods related to transport) and with an increase in the share of
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monetary expenditures allocated to less visible durable goods (including domesticate
animals). The same shock among men was associated with a reduction in the share of
monetary expenditures allocated to clothing and health goods, and with an increase in the
share of monetary expenditures allocated to durable goods related to the kitchen. Our
results thus mesh with growing evidence from industrial and developing nations that
households cope with adverse income shocks by adjusting expenditures (Gertler &
Gruber 2002; Skoufias 2001; Skoufias 2002) and that, within the household, women and

men might adjust expenditures in different ways (Duflo & Udry 2003).

We doubt the reason for the difference in expenditure allocation between women and
men has to do with cultural norms about how women and men should spend income
earned from different sources, as is true in Africa, because we have found no
ethnographic evidence for the norm among native Amazonian societies. Since in some of
the regressions we control for both individual wealth and modern human capital
(schooling), and Tsimane’ share widely, we also doubt the difference has to do with
difference in resource constraints affecting women and men. Rather, the results suggest
that differences in the way women and men allocate expenditures in relation to income
shocks might have to do with different bundles of durable goods which women and men
might use to signal their status or other desirable attributes. The results were sharper for
women. The results of Table 5 suggest that for women the share of total monetary
expenditures allocated to highly visible durable goods increased with total monetary
expenditures in durable goods while the share of monetary expenditure allocated to less

visible durable goods decreased at higher levels of total monetary expenditures in durable
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goods. As might be expected, among women adverse income shocks were associated
with a reduction in the share of monetary expenditures allocated to luxury and highly
visible goods and with an increase in the share of monetary expenditures allocated to
necessities. The results are suggestive and tentative because they were sensitive to the

type of clustering used, and applied only to women.

Quantitative studies in economics and in anthropology on signaling by consumption are
in their infancy but show promise, as Bliege Bird and Smith recently pointed out (Bliege
Bird & Alden Smith 2005) and as Heffetz’s recent work illustrates (Heffetz 2004).
Highly autarkic societies provide an ideal laboratory to examine signaling by
consumption because much of the consumption is highly visible to everybody, as we
have argued, so one can focus on cultural visibility without the confounders that plague
more complex economies. An obvious next step in the empirical agenda would be to find
out if signaling by consumption confers reproductive or other advantages on the person

emitting the signals, as might be true among foragers who share wildlife (Patton 2005).

In this paper we have taken an empirical and practical approach to the definition of
luxuries and visibility and found suggestive results. Besides overcoming the limitations
discussed earlier when presenting the econometric model, an important hurdle to
overcome in future empirical work will center on the construction of valid indices of
cultural visibility for different consumption goods. Recent theoretical and empirical
advances in cultural consensus analysis in cultural anthropology could help in the task

(Romney 1999). Anthropologists have recently used cultural consensus analysis with
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success to obtain quantitative measures of whether people in a culture share
ethnobotanical knowledge (Reyes-Garcia, Godoy, Vadez, Apaza, Byron, Huanca,
Leonard & Perez 2003) and cultural norms of success (McDade 2002; McDade, Stallings
& Worthman 2000), health, and sociality (Dressler 2004; Dressler & Bindon 2000;
Gravlee & Dressler 2005). Researchers have gone on to use the variables to explain
variation in outcomes, such as the use of forest resources and health. In future work we
plan to extend this line of work and use cultural consensus analysis to identify goods
people classify as luxuries and necessities, rank goods by people’s cultural criteria of
visibility, and go on to explore possible associations between signaling by consumption
and indicators of individual well-being (e.g., fertility, life expectancy). Merging recent
advances in cultural consensus analysis from cultural anthropology with recent advances
in behavioral and experimental economics to understand consumption choices has the

potential of producing novel results.
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Table 1. Definition and summary statistics of variables used in main regression analysis

Women Men
Variables: N | Mean | SD N | Mean | SD
A. Outcome (share of item in total individual monetary expenditures; Appendix 1):
Animals 161 .008 .084 257 |.007 .057
Clothing 161 418 423 257 |.320 354
Home improvement* 161 0 0 257 |.006 .078
Kitchen 161 372 417 257 | .128 230
Health and hygiene 161 .054 176 257 |.065 174
Luxury 161 .037 154 257 | .154 274
School 161 .001 .019 257 1.003 .022
Tools 161 .081 211 257 | .252 327
Transport 161 .025 133 257 | .061 203
B. Explanatory (individual level):
Age in years 161 36.881 | 17.84 | 257 |37.016 | 17.17
Wealth: Value of total individual 161 790 596 256 | 1755 1670
wealth in bolivianos (1 US$ = 7.92
bolivianos in 2004) based on total
of 22 locally produced (e.g., bows)
and commercial physical assets
(e.g., metal fishhooks). In
regression entered in logarithms.
Expenditure: Total value of 161 137.2 2549 |257 |388.1 |694.3
expenditures in bolivianos. In
regression entered in logarithms
C. Explanatory (household level):
N Mean SD

Size: Total number of people in 236 6.139 2.740
household. In regression entered in
logarithms
Shock: kg of post-harvest rice loss | 213 13.484 42.533

* Excluded in regressions because there was no data for women.
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Table 2. Comparison between wives and husbands of indicators of well-being associated

with the market economy, Tsimane’, Bolivia, 2004

Wives Husbands
Indicator: N Mean SD N Mean SD
Monetary income 208 29.81 9530 | 208 | 185.87*** 326.96
Modern wealth 208 | 716.62 602.44 | 208 | 1956.48*** 1748.88
Monetary expenditures | 207 7.76 31.89 | 208 61.10%** 169.05

Note: *, ** and *** significant at the 10%, 5%, and 1% level in t tests comparing the

difference in mean between wives and husbands. Income=value in bolivianos of

monetary earnings and value of goods received in barter during the two weeks before the

day of the interview. Exchange rate=7.92 bolivianos=1 US dollar in 2004. Modern

wealth is the value of 13 commercial physical assets (e.g., rifles, metal fish hooks).

Expenditure is value of all monetary expenditures made during the two weeks before the

day of the interview.
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Table 3. Share of monetary expenditure in durable goods in relation to total monetary

expenditures in durable goods among Tsimane, 2004

Total expenditures in durable goods:

Category: | Bottom half (< 50%) 2" quarter (50%<x <75%) Top quarter (= 75%)
Animals | 0 0.7 3
Clothing | 47 44 17
Kitchen | 45 29 22
Health | 0 13 9
Luxury | 1 4 11
School | 0 0.4 0
Tools | 5 5 21
Transport | 0 1 13




Table 4. Regression results. Association between share of monetary expenditure

allocated to different durable goods and (a) adverse household income shock (post-
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harvest rice loss) and (b) total monetary expenditure share for Tsimane” women and men,

2004
Qutcome variables - % of total monetary expenditures in:
Trans-
Explanatory | Animals | Clothing | Kitchen | Health | Luxury | School | Tools | port
Variables: [A] [B] [C] [D] [E] [F] [G] [H]
1. Women (n=148):
Shock L019%** -.008 -.006 -.003 .006 .00002 -.002 -.005%*
(.004) (.005) (.005) (.003) | (.008) | (.00008) | (.002) | (.002)
Age -.0001 -.005%* .001 .0009 -.0006 .00001 .004%** | - 001%*
(.0002) | (.002) (.002) (001) | (.0007) | (.00003) | (.001) | (.0005)
Wealth .005 _149%* 166%¥* | 003 018 -.005 029 | -.009
(.006) (.061) (.061) (019) | (025) | (005) | (026) | (.019)
Expenditure | 0005 ~.004 S 120%%% | 038*** | 016* 001 031% | .036**
(.002) (.033) (.032) (013) | (008) | (001) | (017) | (.016)
Size -.0001 -.033 .014 .030 .009 -.003 -.030 012
(.010) (.066) (.065) (029) | (019) | (003) | (027) | (.022)
R2 | .69 23 24 12 .10 .08 23 .19
1I. Men (n=241):
Shock ~.0002 010%* 016%¥* | _002* | .0005 ~00002 [ -.0004 | -.001
(.0003) | (.004) (.004) (001) | (.005) | (.0001) | (.005) | (.001)
Age -.0002 -.001 .0002 -.0007 -.002%* | -.00006 | .006%** | -.001**
(.0002) | (.001) (.0009) | (.0007) | (.001) | (.00005) | .001) | (.0006)
Wealth .005 _.070%* 047%% | 005 .004 0003 | .012 -.008
(.003) (.031) (.019) (012) | (026) | (.0007) | (.027) | (.019)
Expenditure | -006 _.038** 044 | _010 044%%% | 0005 | -.009 | .047%**
(.004) (.016) (.013) (006) | (014) | (.0004) | (.021) | (.010)
Size -.007 L021%%* -.043 -.014 -.048 .0001 -.019 -.0003
(011) (.007) (.029) (025) | (034) | (001) | (041) | (.026)
R2 | .09 23 24 .09 12 A2 .16 .19

Note: Regressions are OLS with robust standard errors (in parenthesis). Regressions

include constant and 12 village dummy variables (not shown). *, ** and *** significant

at the 10%, 5%, and 1% level.
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Table 5. Regression results: Association between household income shocks and share of

monetary expenditure on highly visible and less visible durable goods among Tsimane’

women and men, 2004

Visibility of durable good:

High: Low:
Variables: Women Men Women Men
[A] [B] < [D]
Shock -.02 (.006)*** .001 (.007) .007 (.004)* .003 (.002)
Age 024 (012)** | -.0052(.006) 1022 (.009)** -.002 (.002)
Age® .0001 (.0001) .00003 (.0007) | -.0002(.00009)** | .00002(.00002)
Wealth .011 (.061) -.042 (.032) .020 (.046) 022 (.013)*
Expenditure .084 (.037)** -.006 (.021) -.152 (.028)*** -.041 (.013)***
Size .069 (.065) 017 (.049) -.054 (.052) .008 (.024)
R2 | .23 .14 43 .17
Observations | 148 241 148 241
F (age & age?) | 7.20 (.001) 5.30 (.005) 4.94 (.008) 61 (.054)

Note: Same notes as in Table 4. F is test of joint statistical significance of age and age

squared and, in parenthesis, p>F. Goods exclude tools, animals, or any other durable

associated with savings or investments. For definition of goods included under

categories of high and low visibility see Appendix 1.
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Table 6. Expenditure elasticities of consumption in durable goods among Tsimane, 2004

QOutcome variables — Logarithm of total monetary expenditures in:

Visibility
Explanator Trans- -
Vfl)ria bles y Clothing | Kitchen | Health | Luxury | Tools port High Low
) [A] [B] [q [D] [E] [F] [G] [H]
1. Women
.059 -.084%** 415 " .068 " .013 -.059%**
Shock (.046) (016) (.480) (081) (024) (013)
H L637F** 496*** .230 " T75%* " 855%** 289%**
Expenditure (.069) (070) (1.012) (.260) (070) (.094)
R2 .67 .66 .56 " .87 " .80 415
ObserVationS 93 97 19 n 23 " 119 68
1. Men
.037 .018 -.087 .060 .008 -272% 011 -.004
Shock (038) (019) (081) (051) (.020) (121) (007) (013)
i 616 *** A72%%% 163 T72%w 707FF% | gg7HER BI5*H% | 35]%kx
Expenditure (.058) (081) (.105) (.100) (.093) (213) (.046) (.059)
R2 57 37 .34 .60 53 .63 73 .50
Observations 148 103 47 79 141 25 208 63

Notes: Same notes as in Tables 4-5, except here dependent variable is in logarithms.

Only shocks and expenditures included; other covariates not shown. ”* not enough

observations to estimate parameters.
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Figure 2

Expenditures in less visible goods among Tsimane' women:

Expenditures as % of total monetary expenditures in durable goods
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Appendix 1. Break down of durable goods bought with money in previous year by

Tsimane’, 2004

Category: ‘ Durable good:
A. Break down for regressions of Table 4
Animals Cows, chickens, pigs, roosters
Clothing Clothing (e.g., pants, shirts), shoes, brush

for clothing, cotton and wool thread,
blanket, cloth, iron for clothing

Home improvement Nails and tin roof

Kitchen Aluminum tub and pot, plastic water
container, chair, dish case, table, plate, jug,
metal cup, drinking glass, pale, shopping
bag, metal spoon, knife

Health and hygiene Walker, mosquito net, and plastic comb

Luxury Watch, radio, TV, toy, musical instrument,
mobile telephone, antenna, battery,
flashlight, stove, gas tank, backpack, solar
panel, light bulb, ice cooler

School Book, pencil, eraser, notebook

Tools Pick, chemical sprayer, mill, rake, seeder,
wheelbarrow, shovel, fishing line, bullet,
saw, fishhook, cartridge, shotgun, axe,
machete, fishing net, rifle

Transport Canoe, bicycle, motorcycle, tire, air pump

B. Break down of durable goods by visibility for regression of Table 5 (excludes goods
associated with investment or savings)

High Clothing (e.g., pants, shirts), shoes,
blanket, iron for clothing, aluminum tub
and pot, plastic water container, chair, dish
case, table, pale, walker, mosquito net,
watch, radio, TV, musical instrument,
mobile telephone, antenna, battery, stove,
gas tank, backpack, solar panel, ice cooler

Low Clothing brush, cotton and wool thread,
cloth, plate, jug, metal cup, drinking glass,
shopping bag, metal spoon, and knife,
plastic comb, toy, flashlight and battery,
light bulb, book, pencil, eraser, notebook.
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