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Abstract 
Using detailed barcode-level data in the US retail sector, I find that from 2004 to 2013 higher-income 
households systematically experienced a larger increase in product variety and a lower inflation rate for 
continuing products. Annual inflation was 0.65 percentage points lower for households earning above 
$100,000 a year, relative to households making less than $30,000 a year. I explain this finding by the 
equilibrium response of firms to market size effects: (A) the relative demand for products consumed by 
high-income households increased because of growth and rising inequality; (B) in response, firms 
introduced more new products catering to such households; (C) as a result, continuing products in these 
market segments lowered their price due to increased competitive pressure. I use changes in demand 
plausibly exogenous to supply factors from shifts in the national income and age distributions over time to 
provide causal evidence that increasing relative demand leads to more new products and lower inflation 
for continuing products, implying that the long-term supply curve is downward-sloping. Based on this 
channel, I develop a model predicting a secular trend of faster-increasing product variety and lower 
inflation for higher-income households, which I test and validate using Consumer Price Index and 
Consumer Expenditure Survey data on the full consumption basket going back to 1953. 
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1

Zk

Sectoral price index 8k : ln(P ⇤
kt) = ↵0k +

1

2

1� N⇤
kt

fNk

�kN⇤
kt

+
1 + (N⇤

kt � 1) · �k
(N⇤

kt � 1) · �k
1

Zk

Sectoral spending share 8(i, k) : s⇤ikt =
e⌦ik (P ⇤

kt)
1��i

PK
k=1

e⌦ik (P ⇤
kt)

1��i

Aggregate price index 8i : Pi
t =

"
KX

k=1

e⌦ik (P
⇤
kt)

1��i

# 1
1��i

k
�P

i L
i
t · li · sikt

�

Li
t

li k sikt



1
2

1�N⇤
k
gNk

�kN⇤
k

N⇤
k

1+(N⇤
k�1)·�k

(N⇤
k�1)·�k

1
Zk

t � 1 t

{git}Ii=1 li Li
t = (1+git)Li

t�1

i k

fgit =
KX

k=1

sik(t�1) ·

0

@
IX

j=1

eskj(t�1) · gjt

1

A

| {z }
Spending growth for k

sik(t�1) eskj(t�1) j k

t� 1 ⇡it ⌘ log(Pi
t)� log(Pi

t�1)

fgit > ggmt () ⇡it < ⇡mt
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�Purchasing Power Inequality =
�
�log(Y Q1)��log(Y Q5)

�
| {z }

Income: �0.93pp

�
�
↵Q1�log(PQ1)� ↵Q5�log(PQ5)

�
| {z }

Retail Inflation: 0.22pp

�
⇣
(1� ↵Q1)�log(ePQ1)� (1� ↵Q5)�log(ePQ5)

⌘

| {z }
Inflation Beyond Retail

ePQ Y Q ↵Q

Q





























0.00

5.00

10.00

15.00

20.00

25.00

30.00

16.40

0.74

26.18

10.79

0.45

6.05

3.70 4.13

6.00
4.88 4.95

3.48
4.91

1.24

2.90
1.49 1.71

14.88

1.17

21.96

7.17

0.49

8.01

4.27

8.33

5.88 5.78
4.30 3.30

6.88

1.54
3.67

0.45

1.92

Ex
pe

nd
itu

re
 S

ha
re

 (%
)

Low income High income



ln(sumgt)� ln(sumg(t�1)) = �ln(sumgt)

= (1� �m)
⇥
ln(pumgt)� ln(pumg(t�1))

⇤
+ ln(Pmgt)� ln(Pmg(t�1))

= (1� �m)
⇥
ln(pumgt)� ln(pumg(t�1))

⇤
+ �mt

d

�ln(sumgt) = (1� �m)�ln(pumgt) + �mt + ✏umgt



↵ > 0

ln(cumgt) = ↵ln(pumgt) + �mg

ln(sumgt) = ↵ln(pumgt)� ln(Emgt) + �mg

ln(sumgt)� ln(sumg(t�1)) = ↵
⇥
ln(pumgt)� ln(pumg(t�1))

⇤
+ ln(Emgt)� ln(Emg(t�1))

�ln(pumgt) =
1

↵
�ln(sumgt)�

1

↵
�ln(Emgt) =

1

↵
�ln(sumgt) +  mgt

�ln(pumgt) =
1

↵
�ln(sumgt) +  mgt + �umgt

k

�kln(sumgt) = (1� �m)�kln(pumgt) + ✏kumgt

�kln(pumgt) =
1

↵
�kln(sumgt) + �kumgt

�kX = �Xumgt ��Xkmgt ✏kumgt = ✏umgt � ✏kmgt �kumgt = �umgt � �kmgt

Et[✏kumgt�
k
umgt] = 0

vumgt = ✏kumgt ⇥ �kumgt

G(�m) = Et(vumgt(�m)) = 0 8u,m and g

vumgt(�m) = ✏kumgt ⇥ �kumgt

=
�
�kln(sumgt)� (1� �m)�kln(pumgt)

�
⇥
✓
�kln(pumgt)�

1

↵
�kln(sumgt)

◆

= (�m � 1)
�
�kln(pumgt)

�2 � 1

↵

�
�kln(sumgt)

�2
+
↵+ (1� �m)

↵
�kln(sumgt)�

kln(pumgt)

Et[vumgt(�m)] = 0

Et

h�
�kln(pumgt)

�2i
=

1

↵(�m � 1)
Et

h�
�kln(sumgt)

�2i�↵+ (1� �m)

↵(�m � 1)
Et

⇥
�kln(sumgt)�

kln(pumgt)
⇤

8u,m and g



↵ ⌘ 1+!m

!m

Et

h�
�kln(pumgt)

�2i
=

!m

(1 + !m)(�m � 1)| {z }
⌘✓1

Et

h�
�kln(sumgt)

�2i� 1� !m(�m � 2)

(1 + !m)(�m � 1)| {z }
⌘✓2

Et

⇥
�kln(sumgt)�

kln(pumgt)
⇤

!m �m !m > 0 �m > 1 ✓1

✓2

�m 2 [1.05, 131.5]

�m

t

m

e⇡m = ePm · exp
 
e�mt � e�m(t�1)

�m

!
· exp

0

@
�
⇣P

i s
2
it �

P
i s

2
i(t�1)

⌘

2�m

1

A

ePm
e�mt t

t� 1 e�mt�1 t� 1



t sit i t

�m

m �m

e⇡m ! ePm �m ! 1

�m

(1 + !)ln(pit) = !i0 + !ln(sit) + !ln(Et) + ln(1 +
sitNt

�(Nt � 1)
) + �it

�it

sit = ↵it + ↵t � �(ln(pit)� ln(pt))

↵it ↵it = ↵i + ✏it

sit = ↵i + ↵t � �(ln(pit)� ln(pt)) + ✏it

k ↵i + ↵t

ln(pt) Xt �Xt�1 �X

��it ���kt
(1 + !)

= (�ln(pit)��ln(pkt))�
!

(1 + !)
(�ln(sit)��ln(skt))�

1
1 + !

✓
�ln(1 +

sitNt

�(Nt � 1)
)��ln(1 +

sktNt

�(Nt � 1)
)

◆

�✏it ��✏kt
�

=
�sit ��skt

�
+ (�ln(pit)��ln(pkt))

Yi =
!

1 + !
X1i +

!

�(1 + !)
X2i �

1

�
X3i +

1

1 + !
Zi1(�) +

1

�(1 + !)
Z2i(�) + ūi



Yit = (�ln(pit)��ln(pkt))
2

X1it = (�ln(sit)��ln(skt)) · (�ln(pit)��ln(pkt))

X2it = (�ln(sit)��ln(skt)) · (�sit ��skt)

X3it = (�ln(pit)��ln(pkt)) · (�sit ��skt)

Z1it =

✓
�ln(1 +

sitNt

�(Nt � 1)
)��ln(1 +

sktNt

�(Nt � 1)
)

◆
· (�ln(pit)��ln(pkt))

Z2it =

✓
�ln(1 +

sitNt

�(Nt � 1)
)��ln(1 +

sktNt

�(Nt � 1)
)

◆
· (�sit ��skt)

uit =
(�✏it ��✏kt) (�sit ��skt)

�(1 + !)

ūi ! 0 T ! 1 �

� > 0.5 �









�mgt

�mgt�1
=

1 +Growth Rate of Spending on Overlapping Productsgmt

1 +Growth Rate of Total Spendinggmt

�mgt

�mgt�1

�⇡ =
1

6.2� 1
((1� 0.9515)� (1� 0.9448)) = 12.88bp

log(1 + x) ⇡ x x



⇡̂Hausman
m =

0.5⇥
⇣
e�mt � e�mt�1

⌘

�m

e�mt t t� 1 e�mt�1

t�1 t
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