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”The preference hypothesis only acquires prima facie plausibility when it is applied
to the statistical average. To assume that the representative consumer acts like an
ideal consumers is a hypothesis worth testing; to assume that an actual person, the
Mr. Brown or Mrs. Jones, who lives around the corner, does in fact act in such a
way does not deserve a moment’s consideration.” J.R. Hicks - A Revision of Demand
Theory (1956) -

1. Measuring Spending Diversity

•n households (indexed by i); k expenditure categories

•Total expenditures of household i: xi (referred to as ”income”)

•Expenditure share of household i on good j: si j

•Calculate Entropy of expenditure shares to measure spending diversity

Individual Spending Diversity Ei:

Ei = −

k∑
j=1

φ(si j)

φ(si j) = si j ln si j si j > 0
φ(si j) = 0 si j = 0

(1)

⇒ Entropy Ei increases when expenditure shares become more equal

Group Level Spending Diversity Êd:

•Households partitioned into 50 income groups

•Average expenditure shares within group d: ŝ jd = [50/n]
∑

i∈d si j

•Entropy of average shares: Êd(ŝ jd)

Empirical approach:

•Data: UK Family Expenditure Survey (1990 to 2000)

•Estimate Ei and Ê as a function of expenditures x

1.1 The Engel Curves for Spending DiversityFigures

The Engel curves for spending diversity
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Figure 1: Notes: The Figures on the left show the entropies Ei of consumption spending of individual
households, while the Figures on the right depict the entropies Ê of aggregated consumption spending
for groups of households with similar income levels. Households are aggregated into 50 representative
groups with similar income levels. Each row represents a different level of aggregation across expenditure
categories. In the first row, three broad categories are used: food, goods and services. The middle row
uses the 12 expenditure categories listed in Table 1 of the Appendix, and the bottom row uses the
maximum level of disaggregation of 200+ categories. The number of observations was 6,047 in 1990,
5,984 in 1995 and 5,865 in 2000.
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Notes: The Figures on the left show Ei, while the Figures on the right depict Ê. Each row represents a different level of aggregation across expenditure categories. The number of observations was
6,047 in 1990, 5,984 in 1995 and 5,865 in 2000.

Differences between Group Level and Individual Spending Diversities

The case of 3 expenditure categories
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Figure 2: Spending diversity on the household and aggregated group level
Notes: The figures depict spending diversity on the household level (solid
line, Ei) and on the aggregated level (dashed line, Ê) for 1990 (left), 1995
(middle) and 1995 (right). Expenditure categories consist of 3 categories
- food, goods and services. Households are aggregated into 50 representa-
tive groups with similar income levels. Note that the individual spending
diversity curves are shortened to omit observations below the average in-
come of the poorest and above the average income of the richest income
group. As a result, these curves are shorter than those displayed in Figure
1
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Figure 3: Difference between aggregated and household level Engel curves for spending
diversity (3 categories)

Note: The curves depict the differences Ê � Ei between aggregate level (50 groups)
and household level spending diversity. This shows that these differences tend to grow
in income for large income levels.

34

Ê − Ei with 3 expenditure categories
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Figure 6: Difference between aggregated and household entropies (12 categories)
Note: The differences Ê � Ei between aggregated (group) and household level (indi-
vidual) entropy of spending. This shows that these differences tend to grow in income
for large income levels

.4
.6

.8
1

1
.2

E
n

tr
o

p
y 

D
iff

e
re

n
ce

0 100 200 300 400
Household Income − 1990

.4
.5

.6
.7

.8
E

n
tr

o
p

y 
D

iff
e

re
n

ce

0 100 200 300 400
Household Income − 1995

.4
.5

.6
.7

.8
E

n
tr

o
p

y 
D

iff
e

re
n

ce

0 100 200 300 400
Household Income − 2000

Figure 7: Estimated differences with confidence intervals
Notes: The curves depict the differences Ê � Ei between aggregate level
(50 groups) and household level spending diversity for 1990 (left), 1995
(middle) and 2000 (right). The dashed lines represent 95% confidence
intervals.
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Ê − Ei with 12 expenditure categories

The case of 200+ expenditure categories
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Figure 8: Household and decile entropies (200+ expenditure categories)
Notes: The figures depict spending diversity on the household level (solid
line, Ei) and on the decile level (dashed line, Ê) for 1990 (left), 1995
(middle) and 1995 (right). Expenditure categories were not aggregated.
Households are aggregated into 50 representative groups with similar in-
come levels. Note that the individual spending diversity curves are short-
ened to omit observations below the average of the poorest and above the
average of the richest income group. As a result, these curves are shorter
than those displayed in Figure 1
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Figure 9: Difference between aggregated and household entropies (200+ Categories)
Note: The difference Ê � Ei between aggregated (group) level and individual (house-
hold) level entropies of spending. This shows that these differences tend to grow in
income for large income levels.
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Ê − Ei with 200+ expenditure categories

1.2 Stylized Facts

•Stylized fact 1: Inverse-U relation between individual spending diversity Ei and household
income xi (, cross-country studies like Clements et al., 2006).

•Stylized fact 2: Positive or inverse-U relation between group level spending diversity Ê and
average group income x.

•Stylized fact 3: Ê exceeds Ei for each level of x.

•Stylized fact 4: The difference Ê − Ei is either U-shaped in x or rises in x.

2. A Model of Spending Diversity
Generalized Stone Geary utility:

Ui =

 k∑
j=1

β
1
ε

i j

(
qi j − γ j

)ε−1
ε


ε
ε−1

(2)

•qi j ≥ 0: quantity of good j consumed by household i
•γ j R 0: “subsistence consumption” level of good j; the same for all households
•βi j ≥ 0 can vary across households (

∑k
j=1 βi j = 1)

•ε > 0 determines substitutability between goods
• p j denotes price of good j (budget constraint: xi =

∑k
j=1 p jqi j)

2.1 An Example with Three Goods

Setup:
•Basic need good j = 1 with γ1 > 0; two more luxurious goods j = 2 and j = 3 with γ2 = γ3 < γ1

• p1 = 1, p2 = p3 = p
•Two (groups of) households: Brown and Jones with same expenditures x
•βi1 = 1 − β̄: equal preferences for good 1
•Opposite preferences regarding goods 2 and 3: βB2 = βJ3 and βB3 = βJ2 (βi2 + βi3 = β̄)

Implications:
•Aggregated demand Q j = qB j + qJ j for each good j is independent of preference hetero-

geneity, i.e. of βi2 and βi3 (for β̄, x, and p given)
•Aggregated demand can be derived from utility maximization problem of two (groups of) rep-

resentative households with (per household) expenditures xa = x and average preferences
βa1 = 1 − β̄ and βa2 = βa3 =

β
2

For a certain parameter range, the model can generate all stylized facts:

Engel Curves when γ2 > 0
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Engel curves in the case of three goods
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Figure 15: Engel Curves
Notes: The Figures show the Engel curves (i.e. the quantities qij as a
function of the income xi) arising under the particular assumptions made
in the three good example from section 3.1. The Figure on the left depicts
the case where �2 > 0 holds and the figure on the right the case where
�2 < 0 holds. In the latter case, the Engel curves are only draws for
income levels xi > x for which households consume positive quantities of
all goods.

Group and individual level Engel curves for spending di-
versity when �2 > 0
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Figure 16: Entropies
Notes: The Figures show the shapes of the Engel curves for spending
diversity that the model can generate when �2 > 0 holds. While the
case is considered in which there is always an inverse-U relation between
household consumption entropies Ei and household income xi, there can
either be a positive relation between the entropy Ê of aggregated con-
sumption spending and income xi (Figure on the left) or an inverse-U
relation between Ê and xi (Figure on the right). The entropy difference
Ê � Ei rises in xi in both cases.
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Engel curves for group level and individual spending diversity

Engel Curves when γ2 < 0
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Individual Engel curvesGroup and individual level Engel curves for spending di-
versity when �2 < 0
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Figure 17: Entropies
Notes: The Figures show the shapes of the Engel curves for spending
diversity that the model can generate when �2 < 0 holds. While the
case is considered in which there is always an inverse-U relation between
household consumption entropies Ei and household income xi, there can
either be a positive relation between the entropy Ê of aggregated con-
sumption spending and income xi (Figure on the left) or an inverse-U
relation between Ê and xi (Figure on the right). The entropy difference
Ê � Ei first falls and then rises in xi in both cases.
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Engel curves for group level and individual spending diversity

2.2 The Value of Product Variety

Assumptions:
•Same setup as 2.1; however, only the basic need good exists initially
•Goods 2 and 3 (γ2 = γ3 < 0) can be simultaneously introduced through innovation or trade
•Value of product variety: amount Fi of good 1 that household i is willing to give up in order

to be able to purchase all three goods (goods 2 and 3 at price p)

Proposition 1
A household with heterogeneous preferences (βi j ,

β̄
2 for jε {2; 3}) values variety more than a

household with average preferences (βa2 = βa3 =
β̄
2) does and the more so, the more heteroge-

neous these preferences are (i.e. Fi > Fa holds, with ∂Fi
∂βi j

> 0 when βi j >
β̄
2).

Small degrees of preference heterogeneity can lead to substantial disagreement between indi-
vidual and representative (average) households about the value of product variety.

Conclusion

The truth about Mr Brown and Mrs Jones:
•Possess different spending patterns
•Differences in spending patterns grow in income (for large incomes)
⇒ emergent consumption heterogeneity
• Implication: Ignoring preference heterogeneity and focusing on representative households

leads to underestimation of value of product variety
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