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1 Normal, Inferior and “Giffen” Goods

We have noted previously that the substitution effect is always negative but the income effect can
have a positive or negative sign. These facts give rise to three types of goods:

1. Normal goods: ∂X
∂I > 0, ∂X

∂px
|U=U0 < 0. For a normal good, a rise in its price and a decline

in income have complementary effects—less consumption. In the images below, consider the
effect of a price change for good x from px1 to a higher price px2 .

• Although we only observe the movement from C1 to C2 (measured along the x-axis), we can
conceive of this movement as having two parts: the movement from C1 to S along the x-axis
(substitution effect) and the movement from S to C2 along the x-axis (income effect). The
substitution effect means that since the relative price of x rose, it becomes relatively more
desirable to consume y instead of x. The income effect means that since the total price level
has risen, the consumer is effectively poorer (his total income buys less goods), which further
changes his consumption profile in accordance with the income elasticities of the two goods.

2. Inferior goods: ∂X
∂I < 0, ∂X

∂px
|U=U0 < 0. For an inferior good, the income and substitution

effects are countervailing. Although both derivatives have the same sign, they have opposite
effects. This is because a rise in the price of the good reduces real income. Accordingly, a rise
in price raises consumption through the income effect and reduces consumption through the
substitution effect.
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• Here, the substitution effect is the S−C1 (a decrease in the consumption of x) and the income
effect is C2 − S (an increase in the consumption of x) – but the total effect (C2 − C1) is still
negative.

3. Strongly inferior goods (‘Giffen’ goods). ∂X
∂I < 0, ∂X

∂px
|U=U0 < 0. Similar to a conventional

inferior good, the income and substitution effects for a Giffen good are countervailing. What’s
distinctive about a Giffen good is that the income effect dominates the substitution effect, at
least in some price range. Within this range, a rise in the price of a Giffen good causes the
consumer to buy more of the good (so, demand is effectively upward sloping). Intuitively,
although a price increase reduces demand through the substitution effect, the consumer is
effectively so much poorer due to the income loss that her demand for the Giffen good rises.
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• As with generic inferior goods, the substitution effect is the S − C1 (a decrease in the con-
sumption of x) and the income effect is C2 − S (an increase in the consumption of x) – but in
the case of a Giffen good, the total effect (C2 − C1) is positive.

• The notion of a Giffen good is interesting because it’s a non-obvious (in fact, barely plausible)
implication of consumer theory; it’s hard to imagine a case where as the price of a good rises,
the quantity demanded increases. But theory says such goods could exist. The 2008 Jensen
and Miller paper in the American Economic Review represents the first rigorous experimental
evidence that such goods do exist (at least this is the first evidence for humans; there is lab
evidence of Giffen behavior in some other species). This evidence may speak to the relevance
and plausibility of the underlying theory.

• The price of gasoline in the U.S. typically rises during the summer months, as does the gallons
of gas consumed per U.S. household. Is gasoline a Giffen good?

2 Relationship between Compensated and Uncompensated demand

• The two demand functions that we’ve discussed—compensated and uncompensated—are quite
closely related. But they are not identical.

• Recall from the prior lecture the Expenditure Function

E(px, py, U),

4



which is the function that gives the minimum expenditure necessary to obtain utility U given
prices px, py.

• For any chosen level of utility U , the following identity will hold

hx(px, py, U) = dx(px, py, E(px, py, U)). (1)

• In other words, for any chosen level of utility, compensated and uncompensated demand must
equal to one another. Another way to say this: Fix prices at px, py. Fix utility at Ū . Use the
expenditure function to determine the income Ī necessary to attain utility Ū given px, py. It
must be the case that hx(px, py, U) = dx

(
px, py, Ī

)
.

• While these demand curves cross (by construction) at any chosen point, they do not respond
identically to a price change. In particular differentiating equation (1) with respecting to px

yields the following equation:
∂hx
∂px

=
∂dx
∂px

+
∂dx
∂I

∂E

∂px
. (2)

Rearranging yields,
∂dx
∂px

=
∂hx
∂px

− ∂dx
∂I

∂E

∂px
. (3)

• In words, the uncompensated demand response to a price change is equal to the compensated
demand response (∂hx/∂px) minus another term,

∂dx
∂I

∂E

∂px
.

• The ∂dx/∂I term should look familiar. It is the income effect on demand for good X. But
what is the term multiplying it, ∂E/∂px? This term deserves closer inspection.

• Recall the expenditure minimization problem that yields E(px, py, U). This problem looks as
follows:

min
X,Y

pxX + pyY s.t. U(X,Y ) ≥ U.

• The Lagrangian for this problem is:

ℓ = pxX + pyY + λ(U − U(X,Y )).
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• The first order conditions for this problem are:

∂ℓ

∂X
= px − λUx = 0,

∂ℓ

∂y
= py − λUy = 0,

∂ℓ

∂λ
= U − U(X,Y ).

• The solutions to this problem will have the following Lagrangian multipliers:

λ =
px
Ux

=
py
Uy

.

• And of course, U = U(X∗, Y ∗) at the optimal choices of X and Y .

• But what is ∂E/∂px? In words, holding utility constant, how do optimal expenditures respond
to a minute change in the price of one good, X? The answer is:

∂ℓ

∂Px
= X +

(
px

∂X

∂px
− λUx

∂X

∂px

)
+

(
py

∂Y

∂px
− λUy

∂Y

∂px

)
= X +

(
px

∂X

∂px
− px

∂X

∂px

)
+

(
py

∂Y

∂px
− py

∂Y

∂px

)
= X + 0 + 0

= X.

Note that we are using the following identities from above:

px = λUx

py = λUy.

• So, the short answer is that ∂E/∂Px = X, and more specifically, ∂E/∂Px = hx, where hx is
the Hicksian or compensated demand function.

• This result, called Shephard’s Lemma, follows directly from the envelope theorem for con-
strained problems. Since X and Y are optimally chosen, a minute change in px or py will not
affect the optimal quantity consumed of either good holding utility constant (as is always the
case with the expenditure function).

• But a price increase will change total expenditures — because, to hold utility constant, expen-
ditures must rise when prices rise.
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• Since the consumer is already consuming an initial quantity of X0 units of the good (and hence
spending PxX0 on X), a rise in Px to P ′

x = Px+1 raises total expenditures needed to maintain
the same level of utility by (P ′

x − Px)X0 = X0.

• Concrete example. If you buy 2 cups of coffee a day and the price of coffee rises by 1 cent per
cup, how much do we need to compensate you to hold utility constant? To a first approxi-
mation, 2 cents (it could never be more, it could actually be less). To hold utility constant
given the price change, your expenditures must rise by the price change times the initial level
of consumption.

• Note that this result (Shephard’s lemma) holds only locally, i.e., for small price changes. For
a non-negligible price change, the consumer would re-optimize her bundle to re-equate the
MRS with the new price ratio. The utility maximization (equivalently, cost minimization)
problem is locally flat at the chosen values. Infinitesimal changes in the price ratio therefore
have only second-order effects on utility and hence do not give rise to first order changes in
the consumption bundle.

• To return to our concrete example, if the price of coffee doubled (a large change), you might
switch one of your cups of coffee to tea (re-optimizing your bundle), which is outside the scope
of Shepard’s lemma since this is a non-marginal change (thus, the envelope theorem does not
apply).

• As noted above, the demand function for X obtained from taking the derivative ∂E/∂px is
equal to hx, the compensated demand function, not dx, the uncompensated demand. Why?
Because the expenditure function holds utility constant. Hence, any demand function that
arises from the expenditure function must also hold utility constant—and so is a compensated
demand function. So, to reiterate: The derivative of the Expenditure function with respect to
the price of a good is the Hicksian (compensated) demand function for that good.

• Graphically the relationship between the compensated and uncompensated demand functions
can be seen in the following figures. Recall that the compensated demand curve is composed of
only substitution effects, because it represents how consumption changes with the price if the
consumer were given enough money to stay on the same indifference curve at each price level.
The uncompensated demand includes both the income and substitution effects. Therefore, the
difference in slope between the two demand functions is determined by sign and magnitude of
the income effects.
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Comparison of Compensated (hx) and Uncompensated (dx) Demand Curves for a Normal Good

Comparison of Compensated (hx) and Uncompensated (dx) Demand Curves for an Inferior Good
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2.1 Applying Shephard’s lemma

• Returning to equation (3), we can substitute back in using Shephard’s Lemma to obtain:

∂dx
∂px

=
∂hx
∂px

− ∂dx
∂I

·X.

• This identity is called the Slutsky equation.

• It says that the difference between the uncompensated demand response to a price change (the
left-hand side, ∂dx/∂px) is equal to the compensated demand response (∂hx/∂px) minus the
income effect scaled by the effective change in income due to the price change (recalling that
X = ∂E/∂px).

• Notice also the economic content of the final term, ∂dx
∂I ·X. The size of the income effect on

total demand for good X in response to a change in px depends on the amount of X that the
consumer is already purchasing.

• If the consumer is buying large quantities of X, an increase in px has a large income effect. If
the consumer is consuming zero of good X initially, the income effect of a change in px is zero.

• Applying the Slutsky equation to the three types of goods, it’s easy to see that:

– For a normal good (∂dx∂I > 0), the income and substitution effects are complementary.

– For an inferior good (∂dx∂I < 0), the income and substitution effects are countervailing.

– For a Giffen good, the income effect dominates:
∣∣∂dx
∂I ·X

∣∣ > ∣∣∣∂hx
∂px

∣∣∣ (note that they are
both negative.)

• Effect of rise of px in two good economy (X,Y ).

Uncompensated Demand
(Marshallian)

Compensated Demand
(Hicksian)

Consumption of X
Substitution: −
Income: +/−

Substitution: −
Income: 0

Consumption of Y
Substitution: +
Income: +/−

Substitution: +
Income: 0

Consumer Utility − 0

2.2 Closing the loop: Uncompensated demand and the indirect utility function.

• One more piece of consumer theory that might come in handy. We concluded directly above
that the compensated demand function can be derived just by differentiating the expenditure
function. Is there a similar trick for deriving the uncompensated demand function? Glad you
asked!
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• Recall the Lagrangian for the indirect utility function:

V = max
x,y

U(X,Y ) s.t. pxX + pyY ≤ I,

ℓ = U(X,Y ) + λ(I −Xpx − Y py),

∂ℓ

∂X
= Ux − λpx =

∂ℓ

∂Y
= Uy − λpy =

∂ℓ

∂λ
= I − pxX − pyY = 0.

• Now, by the envelope theorem for constrained problems:

∂ℓ

∂I
=

∂V

∂I
=

Uy

py
=

Ux

px
= λ. (4)

The shadow value of additional income is equal to the marginal utility of consumption of either
good divided by the cost of the good. This is intuitive – with one extra dollar, a consumer can
purchase 1

px
units of good x, which has marginal utility of Ux per unit.

• And by a similar envelope theorem argument:

∂V

∂px
=

∂ℓ

∂px
= −λX + Ux

∂X

∂px
− λpx

∂X

∂px
+ Uy

∂Y

∂px
− λpy

∂Y

∂px
(5)

= −λX +

(
Ux

∂X

∂px
− λpx

∂X

∂px

)
+

(
Uy

∂Y

∂px
− λpy

∂Y

∂px

)
(6)

= −λX +

(
λpx

∂X

∂px
− λpx

∂X

∂px

)
+

(
λpy

∂Y

∂px
− λpy

∂Y

∂px

)
(7)

= −λX (8)

• Notice the logic of this expression. The utility cost of a one unit price increase in is equal to the
additional monetary cost (which is simply equal to X, the amount you are already consuming,
times one) multiplied by the shadow value of additional income.

• Returning to the coffee example, a 1 cent price rise costs you 2 cents if you were planning to
buy 2 cups. And the value of 2 cents in foregone utility is simply λ times 2 cents.

• Putting together 4 and 8, we get the following expression:

−∂V (P, I)/∂P

∂V (P, I)/∂I
= −−λX

λ
= X = dx (9)

which is called Roy’s identity. Notice that we have substituted dx for X here because we have
recovered the Marshallian (uncompensated) demand function—that is, this is the demand for
X holding income and other prices constant, not the demand for X holding utility and other
prices constant.
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• Roy’s identity is analogous to Shephard’s lemma above: both recover demand functions by
differentiating solutions to the consumer’s problems with respect to prices. The difference
is that by differentiating the expenditure function, Shephard’s lemma gives the compensated
demand function, whereas by differentiating the indirect utility function, Roy’s identity gives
the uncompensated demand function.

• We are now ready to put these tools to work.

3 Giffen goods in China: The Jensen and Miller (2008) Experiment

3.1 Context

• In China in 2005, about 10% of the population survived on less than one dollar per day. (Given
China’s rapid growth, the contemporaneous number is much lower.)

• For the Jensen-Miller experiment, the sample included 650 households each in Hunan and
Gansu provinces (1,300 households and 3,661 individuals).

• Households were selected from the list of “urban poor.” Thus, this sample is meant to be
representative of the poor population, not the full population.

• Urban poor households by this definition have incomes averaging $0.41 to $0.82 per person
per day.

• About 90 million Chinese households met this definition at the time of the study.

• The diet of the poor is very simple, consisting mostly of rice and noodles, plus some pork and
other meat.

• Most consumers in the sample obtained 70% of total calories from rice or noodles alone.

• Importantly for the study, regional preferences for rice versus noodles vary considerably (Table
1). In the South (Hunan), rice is the staple. In the North (Gansu), noodles are the staple.
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round were interviewed in the third round. Means and standard deviations for key variables are 
presented in Table 1.18

Table 2 shows the basic consumption patterns for households in the two provinces. The domi-
nance of, and difference in, staple goods in the two regions is evident. In Hunan, the average 
per capita consumption of rice per day is 330g, comprising 64 percent of daily caloric intake. 

18 While there are some differences in variables across control and treatment groups, these arise largely due to ran-
dom variation, given the relatively small sample size. Randomization was done blindly by the authors, rather than the 
field teams, so any differences should not be systematic. Further, any differences in variables across households based 
on treatment assignment will be eliminated because our analysis uses household fixed effects.

Table 1—Means and Standard Deviations of Key Variables

 Control 0.1 yuan/jin subsidy 0.2 yuan/jin subsidy 0.3 yuan/jin subsidy

Panel A: Hunan
Family size 2.8 2.9 3.0 2.7
 [1.3] [1.3] [1.4] [1.1]
No. of children 0.46 0.46 0.44 0.38
 [0.68] [0.6883] [0.6687] [0.61]
Female head 0.34 0.37 0.37 0.40
 [0.47] [0.4844] [0.4844] [0.49]
Income per capita 604 557 703 751
 [1227] [797] [959] [2451]
Expenditure per capita 316 330 299 361
 [252] [316] [290] [483]
Calories per capita 1767 1783 1817 1851
 [628] [588] [549] [601]
Rice per capita 317 325 340 338
 [122] [129] [128] [120]
Meat per capita 50.4 42.4 40.7 52.8
 [81.6] [61.0] [59.2] [70.3]
Rice calorie share 0.639 0.636 0.645 0.642
 [0.188] [0.186] [0.158] [0.152]
Observations 161 162 162 159

Panel B: Gansu
Family size 2.9 2.7 2.7 2.7
 [1.1] [1.1] [0.95] [1.1]
No. of children 0.56 0.55 0.54 0.54
 [0.64] [0.69] [0.66] [0.60]
Female head 0.44 0.40 0.44 0.44
 [0.50] [0.49] [0.50] [0.50]
Income per capita 694 694 724 726
 [663] [652] [800] [697]
Expenditure per capita 202 228 198 216
 [247] [214] [231] [201]
Calories per capita 1737 1732 1716 1655
 [496] [553] [500] [520]
Wheat per capita 353 353 341 329
 [132] [147] [136] [120]
Meat per capita 13.9 9.7 13.5 13.6
 [30.9] [23.8] [33.7] [31.1]
Wheat calorie share 0.691 0.691 0.678 0.680
 [0.176] [0.172] [0.181] [0.165]
Observations 163 162 162 162

Notes: Standard deviations in brackets. All consumption figures are in grams per capita. Calorie share 
is the percent of total calories attributable to the particular food category. Income and expenditure per 
capita are in 2006 yuan (Rmb). 1 jin 5 500g. The only pair-wise difference that is statistically signifi-
cant (at the 10 percent level) is meat per capita consumption in Hunan for the 0.3yuan/jin versus 0.2yuan/
jin groups.

• Meat is generally preferred to rice or noodles, but it is considerably more expensive. Meat
typically provides only one-third the calories or protein per Yuan as rice or noodles (Table 2).
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The consumption of wheat is much lower, with only 42g of daily consumption per person on 
average, comprising just 8 percent of total caloric intake. By contrast, Gansu features almost the 
exact reverse pattern; wheat-based foods are the dominant staple, with 344g of consumption per 
person per day, comprising 69 percent of total calories, whereas rice consumption is only 35g. 
In both provinces, the relevant staple good is a dominant source of calories for most households, 
with 80 percent of households in Hunan relying on rice for at least half their calories and 75 
percent of households in Gansu similarly relying on wheat.19

The reliance on these basic foods for nutrition is underscored even more by the fact that the 
average total calorie share from all cereals or grains is 72 percent in Hunan and 77 percent 
in Gansu. Further, in both provinces, on average 13 percent of calories come from edible oils 
(mostly vegetable oil), which are primarily used in cooking, and are generally not a substitute for 
other forms of consumption or nutrition. Thus, the consumption of all other foods combined on 
average contributes only 10 percent of calories in Gansu, and 15 percent in Hunan. In Hunan, the 
greatest remaining share comes from meat, with 42 grams of consumption per person per day on 
average, comprising 7 percent of average caloric intake. By contrast, in Gansu meat consumption 
is much lower, averaging only 13 grams per person per day and contributing less than 1 percent 
of total caloric intake. Consumption of pulses is in fact greater than consumption of meat in 
Gansu. This is likely due to the lower income levels in this province; pulses are often referred to 
as “poor man’s meat” because they are a cheaper source of protein (when combined with other 
foods typically eaten as staples). Therefore, while the consumption patterns in Hunan match up 
well with the basic conditions under which we predict Giffen behavior, in Gansu the patterns do 
not fit quite as well due to relatively low consumption of meat (the fancy good in our setup).

19 These goods also fit the basic Giffen conditions in that they are the cheapest source of calories in each province: 
rice in Hunan yields 1,399 calories/yuan, while wheat in Gansu yields 1,655 calories/yuan. By contrast, the calories per 
yuan for other common foods are: wheat (1,221), millet (537), pork (331), bean curd (239), and cabbage (141) in Hunan, 
and millet (1,105), rice (980), pork (340), bean curd (224), and cabbage (173) in Gansu.

Table 2—Daily Consumption Per Capita and Calorie Shares for Food Categories

 Hunan Gansu

 Consumption (g) Calorie share Consumption (g) Calorie share

Rice 330 0.64 35 0.07
 [125.4] [0.17] [69.5] [0.13]
Wheat 42 0.08 344 0.69
 [60.2] [0.12] [134.3] [0.17]
Other cereals 1.5 0.00 4.2 0.01
 [21.3] [0.022] [24.2] [0.050]
Vegetables and fruit 341 0.05 232 0.07
 [194.6] [0.044] [141.6] [0.045]
Meat (including eggs) 47 0.07 13 0.01
 [68.6] [0.11] [30.1] [0.037]
Pulses 62 0.02 36 0.02
 [102.3] [0.043] [68.1] [0.056]
Dairy 1 0.00 19 0.01
 [7.4] [0.0031] [56.6] [0.039]
Fats 26 0.13 23 0.13
 [20.4] [0.095] [16.3] [0.090]
Calories 1,805 — 1,710 —
 [591.7]  [517.4] 
Observations 644 644 649 649

Notes: Standard deviations in brackets. All consumption figures are in grams per capita. Calorie share is the percent of 
total calories attributable to the particular food category.

3.2 Experimental design

• Within each group (Hunan, Gansu), households were randomly assigned to either a control
group or one of three treatment groups.

• HH’s in the treatment group were given printed vouchers entitling them to prices reductions
of 0.10, 0.20 or 0.30 yuan off the price of each 500g (1 jin) of the staple good (rice or noodles).

• Each treated household received vouchers for 5 months, with the vouchers distributed at the
beginning of each month.

• The vouchers were for large quantities, amounting to 750g per person per day for each month
of treatment. In practice, this means that households would be very unlikely to use their full
quotas. That’s important because it means that as far as the household is concerned, the
voucher is equivalent to a price reduction in the staple good with no quantity constraint.

• Because the households in this study were extremely poor, they generally only consume the
lowest quality variety of the staple good. Thus, substitution to higher qualities (that is,
spending more for smaller quantities of higher quality rice) is unlikely to create confounding
measurement issues.

• An important subtlety is that Giffen behavior is unlikely to be relevant for households that
are either ‘too poor’ or ‘too rich.’
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– Households that are so poor that they are barely meeting their caloric needs are unlikely
to be in the range where an increase in effective income due to a decline in the staple price
would cause them to buy less of the staple and more of the fancy good. The marginal
dollar will still go towards the staple

– Households that are wealthy enough that they are easily meeting their caloric needs are
unlikely to exhibit Giffen behavior because a fall in the price of the staple good does
not substantially increase their wealth, and so even if the staple is an inferior good, the
income effect will not dominate the substitution effect and so they will tend to buy more
of the staple.

– Households that are poor enough that they are approximately at the subsistence con-
straint but not substantially above it may exhibit Giffen behavior. For them, a decline in
the price of the staple increases effective income so that they may be able to meet their
nutritional needs and consume some of the fancy good (e.g., pork). Thus, a reduction in
the staple price may cause them to consume less of the staple and more of the preferred
good.

3.3 Data analysis

• One interesting thing about this ‘experiment’ as implemented in the paper is that each house-
hold provides its own pre-post comparison over multiple time periods. But there is also a
control group. So this is a difference-in-difference design applied to a randomized control trial,
which makes the study especially compelling.

• I will let you develop the notation for analyzing this experiment.

3.4 What they find

• The key results for Hunan are found in Table 3 (with additional robustness tests in Table 4).
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approximately to the eightieth percentile of the staple calorie share distribution). However, we 
also explore the robustness of the results to different thresholds.

While the theory suggests we should also exclude the wealthier households in the standard 
zone of consumption, unlike the threshold for segregating households that are too poor, it is 
unfortunately not possible to estimate the threshold for this region. Further, because our sample 
is drawn from the poorest households, there is no guarantee we even have any households in 
this zone. Therefore, we begin by taking the conservative approach of using only the threshold 
excluding the poorest. If our theory is correct, if anything, keeping the lower tail of the staple 
calorie share distribution will make it less likely we find Giffen behavior, since we are poten-
tially including households with downward sloping demand among our potential Giffen consum-
ers (we explore this possibility in Section IIIC).

III. Results

A. Hunan

The estimation results for equation (1) for Hunan are presented in Table 3. For all regressions, 
we present standard errors clustered at the household level. Starting with the full sample of 
households and excluding all other controls, in column 1, a 1 percent increase in the price of rice 
causes a 0.22 percent increase in rice consumption (i.e., consumption declines when the subsidy 
is added, and increases when it is removed).23 While the estimate of the elasticity is positive, the 
coefficient is not statistically significant at conventional levels (the p-value is 0.14). Column 2 

23 Although our intervention caused a price decrease between rounds 1 and 2 and a corresponding increase between 
rounds 2 and 3, for ease of exposition and interpretation we will typically refer to the effects of a price increase, the 
more traditional and intuitive way of describing Giffen behavior.

Table 3—Consumption Response to the Price Subsidy: Hunan

  Dependent variable: Rice  Dependent variable: Meat 

       ISCS  Initial intake
 Full sample Full sample ISCS #0.80 ISCS #0.80 ISCS .0.80 ISCS .0.80 0.60−0.80 Full sample .50g
 (1) (2) (3) (4) (5) (6) (7) (8) (9)

%∆Price(rice) 0.224  0.235* 0.451*** 0.466*** 20.61** 20.585**    0.640*** 20.325 21.125*
 (0.149) (0.140) (0.170)   (0.159)    (0.296) (0.262) (0.192)     (0.472)    (0.625)
%∆ Earned     0.043***  0.047***  0.024 0.030   0.028   0.105
  (0.014)  (0.016)     (0.023) (0.019)   (0.050)    (0.069)
%∆Unearned  20.044*    20.038       20.058   20.053*    0.061    0.084
   (0.025)  (0.030)     (0.049) (0.030)   (0.079)   (0.104)
%∆People    0.89***  0.83***      1.16***   0.79*** 20.08     0.03
   (0.08)   (0.09)      (0.15)  (0.14)   (0.27) (0.36)
Constant   4.1***  5.7***    21.8      0.8   212.3*** 249.0*** 
  (1.0)     (1.1)       (1.7)   (1.3)   (3.1) (3.7)  
Observations 1,258 1,258 997 997     261 261 513 997 452
R2 0.08 0.19     0.09 0.20     0.15 0.33 0.24 0.09 0.28

Notes: Regressions include County*Time fixed effects. The dependent variable in columns 1−7 is the arc percent 
change in household rice consumption, and in columns 8−9 it is the arc percent change in household meat consumption. 
Standard errors clustered at the household level. %∆Price(rice) is the change in the subsidy, measured as a percentage of 
the average price of rice; %∆Earned is the arc percent change in the household earnings from work; %∆Unearned is the 
arc percent change in the household income from unearned sources (government payments, pensions, remittances, rent, 
and interest from assets); %∆People is the arc percent change in the number of people living in the household. ISCS 
(Initial Staple Calorie Share) refers to the share of calories consumed as rice in the preintervention period. *Significant 
at 10 percent level. **Significant at 5 percent level. ***Significant at 1 percent level.VOL. 98 NO. 4 1567JENSEN AND MILLER: GIFFEN BEHAVIOR AND SUBSISTENCE CONSUMPTION

1 percent of rice consumers in Hunan, the price elasticity coefficients are almost identical to 
those in Table 3 (0.229 (0.183), 0.461 (0.218), and 20.558 (0.250) for the full sample and the 
less than and greater than 80 percent staple calorie share groups, respectively). Returning to our 
main specification for the independent variables (equation (1)) but using the level change in rice 
consumption per capita (rather than total household consumption)25 as the dependent variable 
(columns 4–6) or the percent change in consumption using individual-level data (adults only; 
columns 7–9) again reveals Giffen behavior for the group with less than 80 percent calorie share 
(though the results for those with greater than 80 percent, while negative, are no longer statisti-
cally significant).

To explore the robustness of the conclusions to an alternative way of classifying households 
into consumption zones, columns 10–13 return to equation (1) but split households by preinter-
vention expenditure per capita.26 As described earlier, due to variations in individual and house-
hold characteristics, we believe expenditure to be an inferior method of classifying consumers 
into different consumption zones. Nevertheless, doing so provides a useful robustness check. 
Lacking in this case a threshold based on a cost minimization problem, we simply stratify house-
holds based on whether they are above or below the fifteenth or twenty-fifth percentile of the 
expenditure distribution. We again see evidence of Giffen behavior among the poor-but-not-too-
poor. Those above the bottom quartile (column 10) respond to a 1 percent increase in the price of 
rice by increasing rice consumption by 0.29 percent, though the effect is statistically significant 
at only the 10 percent level. And unlike the case of stratifying by staple calorie share, the poor 
group in this case does not decrease consumption in response to a price increase; this is likely 
due to the relative imprecision of relying on the expenditure-based threshold. Using the fifteenth 

25 Using the percent change in consumption per capita yields nearly identical results to those in Table 4.
26 Ideally, we would use the data from each particular round to assess living standards rather than using only the pre-

intervention data, since Giffen behavior depends on a consumer’s budget at the time he makes his decisions. However, 
expenditure in the round with the subsidy is obviously endogenous with respect to the subsidy; income would encounter 
enodgeneity as well (the increased consumption afforded by the subsidy might affect earnings).

Table 4—Robustness of Results to Alternative Specifications: Hunan

 log-log specification Consumption per capita Individual-level data Expenditure per capita thresholds
 Full #0.80 .0.80 Full #0.80 .0.80 Full #0.80 .0.80 $25th ,25th $15th ,15th
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

%∆Price(rice) 0.399 0.694** 20.718** 0.762* 1.348*** 21.348 0.233 0.384** 20.223 0.286* 0.139 0.301** 20.132
 (0.254) (0.304) (0.294) (0.423) (0.476) (0.842) (0.144) (0.169) (0.225) (0.167) (0.238) (0.153) (0.288)
%∆Earned 0.010** 0.012 0.003 0.091** 0.103** 0.041 0.041*** 0.046*** 0.022 0.039** 0.050** 0.041*** 0.054**
 (0.006) (0.007) (0.007) (0.043) (0.048) (0.083) (0.014) (0.016) (0.024) (0.017) (0.023) (0.015) (0.026)
%∆Unearned 20.031** 20.030 20.038 20.107 20.066 20.225 20.061** 20.051 20.082** 20.037 20.068* 20.033 20.104**
 (0.018) (0.020) (0.025) (0.072) (0.080) (0.174) (0.027) (0.033) (0.041) (0.030) (0.040) (0.028) (0.046)
%∆People 0.93*** 0.85*** 1.27*** 20.28 20.55 0.89 0.01 20.08 0.27 0.89*** 0.86*** 0.87*** 1.15***
 (0.10) (0.10) (0.19) (0.32) (0.35) (0.57) (0.09) (0.10) (0.17) (0.10) (0.15) (0.09) (0.18)
Constant 0.04** 0.05** 20.003 11.9*** 16.7*** 25.3 5.3*** 6.5*** 0.8 4.3*** 3.4* 3.9*** 5.4***
 (0.02) (0.02) (0.18) (3.0) (3.2) (6.0) (1.0) (1.2) (1.7) (1.1) (1.7) (1.1) (2.0)
Observations 1256 997 259 1258 997 261 2755 2191 564 971 287 1083 175
R2 0.11 0.11 0.31 0.09 0.11 0.18 0.05 0.06 0.10 0.18 0.31 0.19 0.35

Notes: Regressions include County*Time fixed effects. Standard errors clustered at the household level. For columns 4–13: %∆Price(rice) is 
the change in the subsidy, measured as a percentage of the average price of rice; %∆Earned is the arc percent change in the household earnings 
from work; %∆Unearned is the arc percent change in the household income from unearned sources (government payments, pensions, remit-
tances, rent, and interest from assets); and %∆People is the arc percent change in the number of people living in the household. For columns 
1–3, these percent changes result from using the log of the relevant variables. In columns 10−13, Expenditure per capita refers to a household’s 
percentile in the distribution of expenditure per capita in the preintervention period. *Significant at 10 percent level. **Significant at 5 percent 
level. ***Significant at 1 percent level.

• Be sure also to study Figure 2. Notice that the percentage change in consumption of the
staple is non-monotone in the initial staple calorie share. It’s negative for the wealthier and
poorer households in the sample (those that have low and high staple consumption shares) and
positive for those with high (60 to 80 percent) but non-corner-solution consumption shares.
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academics and policymakers. We have already seen that consumers with very high staple calorie 
shares (i.e., the poorest-of-the-poor) do not exhibit Giffen behavior. In addition, the model also 
predicts that once consumers are wealthy enough to pass beyond the subsistence zone into the 
standard consumption zone, staple demand should once again slope downward; in effect, we 
predict an inverted-U shape, with downward sloping demand (negative coefficients) for low and 
high values of staple calorie share, and Giffen behavior (positive coefficients) for intermediate 
values.28 As stated, unlike the 80 percent calorie share, it is not possible to define a threshold 
beyond which households are likely to be in the standard or normal consumption zone, nor are 
we even guaranteed that our sample of the urban poor contains any such households. We there-
fore take a simple, flexible approach using a series of locally weighted regressions. At each staple 
calorie share point from 0.30 to 0.95 (there are few observations below 0.30 or above 0.95), we 
estimate equation (1) using a window of staple calorie shares of 0.05 on either side of that point; 
within that window we estimate a weighted regression, where observations closest to the central 
point receive the most weight (we use a biweight kernel, though the results are robust to alterna-
tives). Figure 2 plots the resulting coefficients on the arc percent price change variable (i.e., the 
price elasticity) at each initial staple calorie share point for Hunan, along with the associated 
95 percent confidence interval. The basic inverted-U shape in staple calorie share is clear. The 
elasticity is negative for the lowest and highest staple calorie shares, and positive in between. 
The Giffen range, where the point estimate of the elasticity is positive, reaches from 0.53 to 0.84 
(which includes nearly two-thirds of the Hunan sample) though it is only statistically significant 
from 0.63 to 0.75. The peak of the curve reaches an elasticity of 0.85, at a staple calorie share of 
0.70. And the threshold at which the elasticity turns negative is 0.80, which matches surprisingly 
well our simple minimum cost diet calculation. In general, the precision of these estimates is 
lower than those observed in Tables 3 to 5, since here we are restricting each regression to a band 
of 60.05 around a particular point, which reduces the sample size.

Not only does this figure support the theory in that Giffen behavior is most likely to be found 
among a range of households that are poor (but not too poor or too rich), it also guides us to a 
particular range when theory cannot provide a specific set of thresholds, as with the threshold 
between the subsistence and normal consumption zones. In particular, this curve suggests we 
restrict the range in which we test for Giffen behavior not only to those with a staple calorie 

28 Though, if we do not have enough households wealthy enough to fall into the normal consumption zone, we expect 
that the coefficients should at least decline as staple calorie share declines.

Figure 2. Coefficient Plots

�
�

�
�

�
�

�
�

�

��� ��� ��� ��� �
)PVTFIPME�TUBQMF�DBMPSJF�TIBSF )PVTFIPME�TUBQMF�DBMPSJF�TIBSF

)6/"/ ("/46�

�
�

�
�

�
�

�
�

�

��� ��� ��� ��� �

• The results for Gansu province are less clear cut. Jensen and Miller discuss at length why that
might be.

• What are the major threats to validity in this experiment?

• Are there any alternative interpretations?

• Do these results have any relevance to policy? (Your prof thinks that they do.)
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