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Abstract

This paper exploits the unexpected arrival of 200,000 FSU immigrants to Israel
during 1990 to empirically examine the effect of a change in demand on prices. The
main finding is that immigration had a moderating effect on prices during 1990.
Controlling for the selection of immigrants into cities and for population growth,

a 1 percentage point increase in the share of immigrants in a city decreases prices
by about 1.4-1.8 percent. Even when the increase in population is accounted

for, the overall effect of immigration on prices remains negative. This downward
effect on prices is stronger in products where demand increases are larger. The
negative immigration effect can be explained by the new immigrants searching
more intensively for lower prices than the native population. In support of this
interpretation, it is shown that the relationship between price dispersion across
stores and the share of immigrants has an inverse-U shape as implied by Stahl’s
(1989) model of search.
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1 Introduction

In the standard perfectly competitive model when demand increases price should either
remain unchanged or increase. Yet, a growing body of evidence indicates that, contrary
to this prediction, retail prices fall in periods of high demand (Warner and Barsky, 1995;
MacDonald, 2000; Chevalier et al., 2003). In this paper I examine the price effects of the
large increase in demand resulting from the massive and unexpected arrival of former
Soviet Union (FSU) immigrants to Israel in 1990. The results in this paper are in line
with the recent empirical evidence, but for different reasons.

Since the end of 1989, and until 1995, a large inflow of immigrants from the former
Soviet Union arrived in Israel, with monthly immigration flows increasing exponentially
during 1990 (see Figure 3). Immigrants are not only workers but also consumers of goods
and services, and this raises the question of whether immigration has an effect on prices.
In general, one would not expect this effect to be large because immigration flows are
usually predictable and small relative to the size of the native population. In the Israeli
experience, however, the large size of the FSU immigration — reaching 4 percent of the
population at the end of 1990 — and its unexpected nature combined in such a way as to
leave measurable traces in the price data.

I use monthly, store-level price data for 478 products sold by 1300 stores located
in 52 cities in Israel during 1990 to relate price changes in cities to changes in their
population size and composition — their share of FSU immigrants. The share of FSU
immigrants was essentially zero in all cities in October 1989 — before the start of the
immigration wave — but by December 31, 1990 it ranged between 0 and 15 percent across
cities (see column (6), Table 1). This significant variation in the spatial distribution of

FSU immigrants is used to identify the effect of immigration on prices.!

Essentially,
I regress prices in a city on the share of immigrants and on population in the city,

accounting for product, city, and month effects.

LA before-after comparison is not feasible because dissagregated price data are not available before
January 1990. Comparing prices within 1990 is problematic, not only because immigration was already
in full swing, but mainly because there are no monthly immigration data by city to match the monthly
price data.



The main empirical finding is that immigration had a moderating effect on prices
during 1990. Controlling for the selection of immigrants into cities and for population
growth, a 1 percentage point increase in the share of immigrants in a city decreases prices
by about 1.4-1.8 percent. Even when the increase in population is accounted for, the
overall effect of immigration on prices remains negative although its magnitude is reduced
(in absolute value). The negative immigration effect holds for almost all product groups,
and is stronger in products where immigrants represent a larger share of the expenditure.
Thus, the downward effect on prices is stronger in products where demand increases are
larger. It is also stronger during the second half of the year when 2/3 of the immigrants
arrived. The estimates imply an upper bound to the gain in consumer surplus of $1,290
- $1,650 per household in 1990.

Although these findings agree with the countercyclical behavior of retail prices
observed in recent studies, the underlying model explaining these results is different. By
focusing on the short-run — the year 1990 only — I rule out supply-based explanations
of the negative immigration effect. The explanations have to be demand-driven. But
demand-driven models generating countercyclical prices, such as Rotemberg and Saloner
(1986) and Warner and Barsky (1995), are appropriate for analyzing price fluctuations
due to temporary shocks or to cycles in demand such as weekends and holidays rather
than to permanent shifts in demand.

Models relying on new immigrants having a higher price elasticity than natives,
such as Bils (1989), would imply predictions consistent with a negative immigration ef-
fect. These models, however, are based on consumers having full information on prices.
When consumers do not have full information about prices and acquiring information
about them is costly, stores develop some market power and are consequently less moti-
vated to reduce their prices. Indeed, Diamond (1971) showed that prices will converge
to the monopoly price. It is the presence of a mass of consumers with negligible search
costs that can motivate shoppers to lower their prices. This is the role played by the FSU
immigration. Thus, the negative effect of the immigration share can be explained by the
new immigrants searching more intensively for lower prices than the native population.

The available data indicate that immigrants spent significantly more time shopping
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than non-immigrants, and that they did not participate in the labor force immediately
after their arrival in the country, suggesting that their alternative cost of search was
lower than that of the native population. Furthermore, price dispersion across stores
first raises with the share of immigrants and then declines. This non-trivial result is
predicted by Stahl’s (1989) model of consumer search but is absent from explanations
based on immigrants having higher price elasticities than natives. Thus, the results in
this paper are consistent with an increase in demand accompanied by an increase in the
amount of search conducted in the market.

Under this interpretation the results in this paper also contribute to the empirical
literature on the effect of search on the price level. Sorensen (2000) shows that prices of
drugs that are repeatedly purchased, and therefore more likely to benefit from search,
exhibit significant reductions in price-cost margins relative to occasionally purchased
drugs. Similarly, the Internet reduces search costs by facilitating cheap and fast price
comparisons. This should result in increased search activity leading to lower prices.
Brown and Goolsbee (2002) find that “...the rise of Internet use from 1995 to 1997
reduced term life [insurance] prices by 8-15 percent”.? In this context, the present paper
could be read as proxying the amount of search in the market by the share of immigrants
instead of by the share of Internet users.

The paper is organized as follows: Section 2 presents the price and immigration
data and some preliminary, non-parametric evidence on the price-immigration relation-
ship. Section 3 develops an econometric model whose results are described in Section
4. Finally, in Section 5 possible explanations of the estimated effects are discussed and

evidence in support of a search-based interpretation is presented. Conclusions close the

paper.

2Yet, the empirical evidence on the competitive effects of the Internet is somewhat mixed. Brynjolfs-
son and Smith (2000) also report lower prices in the Internet for books and compact disks during 1998-99.
But Clay, Krishnan and Wolff (2002) find that prices and price dispersion in 32 online bookstores did
not fall during 1999-2000, as the use of the Internet increased.



2 Description of the Data
2.1 A Short-run Analysis

The ideal experiment would be to compare prices in 1990 to prices in 1989, before the
FSU immigration started. Regretfully, this is not possible because prices for the period
before January 1990 are not available at the CBS in a way amenable to academic research.
I focus therefore on 1990, the first year of the FSU immigration. For several reasons,
I believe this to be the most appropriate time frame for examining the impact of an
increase in demand on prices.

First, supply can be taken to be approximately fixed through the year. There
was a lot of uncertainty, especially during 1990, regarding the future flows of FSU immi-
grants. Suppliers waited before they committed resources to open new stores or to expand
production beyond what was planned.®> Over the years, however, stores changed their
product composition, and new, dedicated, stores were opened catering to immigrants’s
tastes. Although these supply changes could also be attributed to the immigration, for
the purposes of estimating the basic relationship between demand and prices it is better
to ignore these long-run effects. Focusing on 1990 achieves this.

Second, by focusing on 1990 we can safely ignore changes in natives’ demand as a
result of changes in income or other fiscal measures prompted by the FSU immigration.*
This means that the estimated immigration effect, after controlling for market size, is
more likely to reflect the price effect of the change in the immigrant population and not
an effect through changes in natives’ local demand.

Finally, the 1990 wave of immigrants was quite ignorant about the market economy

3The only source of data on the number of stores by city is from the Value Added Tax Authority.
These data are problematic because, among other things, they do not capture the opening or closing of
branches of multi-branch firms since the VAT is paid by the central office. Under this caveat, the growth
rate in the number of firms paying VAT in eight major cities in Israel between 1989 and 1990 was not
significantly different from that between 1990 and 1991. Data for years before 1988 are not available.
The cities are Beer Sheva, Eilat, Givataym, Haifa, Holon, Jerusalem, Ramat Hasharon and Tel-Aviv.

“Natives’ wages were apparently not much affected by the FSU immigration (Friedberg, 2001).
Cohen-Goldner and Paserman (2003) show that natives’ employment was not affected either, but they
find a small negative effect on their wages in the short run. In 1990, no new taxes were imposed to
finance the absorption of immigrants.



in general and that of Israel in particular. Subsequent waves of FSU immigrants were
more informed about the Israeli economy and possibly more “westernized”. This suggests
that immigrants’ consumption behavior may have differed across cohorts in important
ways that cannot easily be controlled by cohort dummies.® Focusing on 1990, isolates

the changes in demand caused by a relatively homogeneous group of new consumers.

2.2 The Price Data

The price data consist of monthly price quotations obtained from retail stores by the
Central Bureau of Statistics (CBS). Once a month, the CBS samples prices on a variety
of goods from a sample of stores, and uses them to compute the monthly Consumer
Price Index.® The CPI includes prices of about 1100 products but because of limited
resources we decided to use only 478 items. These 478 products were selected in a semi
random way: housing and all fruit and vegetable products—for which quality differences
are difficult to measure— were excluded but a few products that were thought to be in
high demand by FSU immigrants such as pork products and alcoholic beverages were
included.

The empirical analysis is based on monthly price quotations for the year 1990 from
1300 retail stores located in 52 cities in Israel. The cities and the number of sampled
stores in each of them appear in Table 1, columns (1) and (2). In the large cities (Tel-
Aviv, Jerusalem, Haifa) over a hundred stores are visited and, as shown in column (3),
most products are sampled (e.g., Tel Aviv has prices for 467 of the 478 products), but
in the small towns (e.g., Sederot) only a few stores are visited and just a fraction of the
products are sampled (e.g., less than 10 percent of the products in Sederot). As a result,
the number of total price observations by city in column (4) ranges from less than 100

(in Sederot) to almost 15,000 (in Tel Aviv).

SWeiss et al. (2003) show that over time immigrants’ income catches up with that of natives so
that, also in terms of income, the share of immigrants in latter years is not composed of homogeneous
immigrants.

SImportantly, the price data are not “scanner” data. The prices are therefore “asking” prices. For
many products, asking and actual transaction prices are identical. The price data used by Lach and
Tsiddon (1992, 1996) and Lach (2002) came from the same source-the CPI raw data collected by the
CBS-but were limited to a restricted set of products, and to different time periods.



The number of price quotations (i.e., of stores) per product also varies considerably.
In general, the sample size depends on the popularity of the product. For example,
“jeans” were sampled in 56 stores but “metal chairs” were sampled in only 3 stores.” In
Figure 1, the height of the bar at a particular value in the horizontal axis is the number
of products having that particular sample size. As expected, the distribution of the
number of price quotations is skewed to the right with just a few products having large
sample sizes. Half the products have sample sizes of 15 stores or less, and only 9 percent
of all products—45 products—have samples with 30 or mores stores.

On average, 11.4 products are sampled in each monthly visit to a store. The
distribution of sampled products by stores is also skewed to the right with half the stores
having less than 7 products sampled, while 5 percent of the stores have over 37 price
quotations for different products in each month. Figure 2 plots the distribution of the
monthly number of products sampled in each store.?

Each product file has a city and store identifier, a nominal price quotation ob-
served during the month, information on the manufacturer, brand, size, weight, and
other relevant characteristics of the product. Thus, a “single” product comprises differ-
ent variations of the product in terms of the manufacturer’s identity, brand, size, weight,
packaging, etc. For example, hummus, a popular food product, has up to eleven varia-
tions of the product. This information was coded both numerically and in Hebrew. We
checked each file manually in order to quantify the information appearing in Hebrew and
to check for consistency between both sources of information. This labor-intensive pro-
cess is the main reason for restricting the analysis to about half the number of items in
the CPI. We realized, however, that any attempt to “dummify” this information and use
it to control for differences in price levels would be futile: different set of characteristics
are relevant (with varying importance) for different products and each product has too

many variations. Thus, a regression analysis of price levels which does not control for

"This “number of stores”, and the ones used in Figure 1, are an average of the monthly number of
stores sampled for each product which may vary slightly from month to month.

8This “number of products”, and the ones used in Figure 2, are an average of the monthly number
of products sampled in each store which may vary slightly from month to month.



product-specific characteristics, is probably not the best approach if one suspects that
these omitted product characteristics may be correlated with the share of immigrants,
the regressor of interest.

The variation in a product’s characteristics is usually across stores and not within
stores (i.e., over time). This is so because the CBS is interested in knowing the price
change of the same product for the computation of the CPI. Thus, we can be quite sure
that within a store, the price quotations from month to month refer exactly to the same
product.’ This suggests, of course, that in analyzing the determinants of monthly price
changes we are accounting for all those product characteristics which remain constant
over time, and even for store and city features that do not vary from month to month.

The number of reporting stores changes over time because new stores are added
to the sample while others drop out, and also because stores that are out of stock when
visited by the CPI data collector are assigned a missing value for that month. Table
2 shows the distribution of stores’ duration in the sample during 1990. Duration is
computed for each store-product combination in the sample.'® Durations are short: half
the stores appear during less than five months and no store-product combination has

price quotations for more than 9 months.!!

2.3 The Immigration Data

The first FSU immigrants started to arrive in Israel during the last months of 1989 as a

direct consequence of the political developments in the Soviet Union. Even though the

9For example, in store 1 the CBS always tries to obtain a price quote for a bottle of brand A beer
and in store 2 a price quote for a brand B beer.

10T here are 16,663 store-product observations. In a store where two products are sampled one product
may be sampled from January to May and the other from July to December. This store generates two
durations of 5 and 6 months, even though the store is in the sample during 11 months.

" The reason for the short durations is a technical one: the CBS moved gradually from using large
mainframes to using PCs during the year 1990. As a result, not all the data in the mainframe was
transferred to the PC. This is particularly true for the first half of 1990, the initial phase of the transition.
In the second half of 1990, when the transition was almost complete, over 75 percent of the durations
in the stores appearing in the sample for the first time in July 1990 are at its maximum (6 months). As
long as the reasons for the missing data are random this should not affect our estimation. In any case,
as mentioned in Section 4, using data only for the second half of 1990 gives even stronger results.



process leading to the collapse of the Soviet Union in 1991 was set in motion years before,
the massive immigration caught Israel completely unaware.'> The monthly inflow of FSU
immigrants grew from about 1500 in October 1989 to about 35,000 in December 1990.
Figure 3 shows the monthly flow of immigrants during 1989-1995. During the period
October 1989-December 1990, about 200,000 FSU immigrants arrived in Israel and their
share in the total population reached an astounding 4 percent by the end of 1990. The
immigration process continued during the first half of the 1990s but at a decreasing rate.
During 1991, 145,000 immigrants arrived in Israel but during 1992-95, the yearly inflow
was around 65,000.

Immigrants did not settle uniformly over the country. As seen in column (6)
of Table 1, the variation in the proportion of immigrants across cities (at the end of
December 1990) is quite large. There are many locations (e.g., Arab towns) where there
are no immigrants at all, while in others cities (e.g., Karmiel, Nazareth Illit, Qiriat Yam),
their share is over 10 percent at the end of 1990. The simple average of immigration
shares across cities is 4.9 percent and the standard deviation is 3.2 percentage points.!?
This variation will be used to identify the effect of immigration on prices.

An important limitation of the immigration and population data is that we do not
have city-level data for every month of the year. The total population figures by city
are available only for 31 December 1989 and 1990, while data on FSU immigrants are

available only for 31 December 1990. We will return to this issue in Section 4.

2.4 Preliminary Data Analysis

The monthly average price change of a product j in store ¢ in city ¢ is computed as the

difference in log price between the last (t1;;) and first (£o;;) months the store-product is

og pjictlij —log pjictOi]-

t1ij—toij

. I then

1
observed in the sample divided by the duration in the sample,

average all these price changes over all products and all stores in the city and this is the

12The glasnost and perestroika reforms were introduced in 1985-87.

13The unweighted average of immigrant shares across cities (4.9 percent) is higher than the weighted
(national) average (3.9 percent) reflecting the large shares of immigrants in small cities.



figure appearing in the last column of Table 1.}4 The simple average of the monthly price
changes is 0.9 percent but there is large variation across cities ranging from 2.1 percent
in Sederot to 0.3 percent in Ashqgelon, Ra’anana, Ramat Gan and Sachnin (the standard
deviation across cities is 0.4 percentage point). The price change and immigration share
data are plotted in Figure 4 along with the fitted value of a linear regression. The slope
of the fitted line is negative but not precisely estimated (estimated slope is -0.024 with
standard error 0.018).

Instead of correlating city-averages I use all the data at the store-product level to
estimate the expectation of the monthly price change Alogpji = logpjict — 10g Pjict—1
conditional on the immigrant share S, E (Alog pjict|S.). I estimate this expectation non-
parametrically using Fan’s (1992) locally weighted regression smoother (Figure 5). The
conditional expectation shows a clear inverse relationship with the share of immigrants
for most values of S in the sample.

These results suggest that prices increase less rapidly in cities where the share of
immigrants is larger. By looking at price changes we control for product, store and city
effects and this should also control for the selection of immigrants into cities. However,
changes in market size and differential inflation rates among products are ignored. To
verify that these preliminary results are robust to the presence of other controls, and to
get some quantitative assessment of the estimated relationships and their precision, we

proceed to a regression-based analysis of the data.

3 Econometric Specification

The focus of this paper is on the effect of a change in the size and composition of
demand on prices. Since we analyze the short-run we are implicitly holding constant all
other factors affecting prices (e.g., market structure). This is captured in the following

specification for the nominal price of product j sold by store i in city ¢ during month

1 Computing the change between the average price in December 1990 and the average price level in
January 1990 would involve comparing prices from different stores since no store-product observation is
in the sample for more than 9 months (see Table 2). This may introduce a composition bias in that the
price averages are based on prices of brands that may differ between the two samples.



t=1,...,12,

Bj 8;Sct Ajic
pjict — Lct]e J te jict (1)

where L. is the population size in city ¢ in month ¢ which serves as a proxy for demand
size, S is the share of immigrants in the city which captures the composition of demand,
and Aj; is an unobserved term. For the moment ignore the fact that L and S are not
observed on a monthly basis.

The relevant market for each product is implicitly defined as the city where the
store selling the product is located.'® Notice also that the market size and composition
parameters are assumed to be product-specific. The unobserved term Aj; is specified
as

Ajict = i + pe + fje + pi + fle + Ujicr (2)

w; and g are product and month dummies that capture permanent differences in
price levels among different products and common time-trends in prices, respectively.
The price effects of the various religious holidays are also picked up by the month dum-
mies. The presence of the interaction term p;; allows for product-specific inflation rates
(e.g., national sales of product j). u; captures the effect of time-invariant features of the
store that bear upon prices, such as location within the city, type of store, quality of
service, etc. p. picks up features of the city’s population (income, education, etc.), city-
wide amenities (presence of a shopping mall, pedestrian district, etc.) and even aspects
of the market structure that are constant during the sample period. wuj is a shock to
price in month ¢.

Note that the presence of the various error components allows for a rich pattern
of correlations among prices. Correlations within stores are accounted for by the store
effects, while correlations in the price of the same product across stores are captured by
the product effects. In addition, any correlation among products sold in the same city
are accounted for by the city effects.

Equation (1) should be understood as a reduced-form equation showing the equi-

5But in the empirical section I show that the results are robust to alternative definitions of the
market.
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librium price determined by the values of L, S and A. The standard competitive model
implies 3; > 0, at least in the short run. The immigration effect is given by ¢;. If immi-
grants behave in the same way as natives then demand composition should not matter,
implying d; = 0. On the other hand, models where new consumers have higher price elas-
ticities and/or search more intensively for lower prices would imply §; < 0 (see Section
5).16

Taking logs of equation (1) and using (2) gives
logpjict = ,UJj + 1 + ,Uth + Hi + He + 5cht + 6]’ log Lct + ujict (3)

Estimation of the parameters in the price level equation (3) is problematic for two
reasons. First, product j includes many different variations of the product (brand, size,
packaging, etc.). It is impractical to dummify all the variations within product j or
their different characteristics. Since these characteristics may be related to the size and
composition of the city’s population, OLS estimates of equation (3) may suffer from an
omitted variable bias.!” Second, monthly data on the population and share of immigrants
by city are not available.

The first problem is easily solved by examining changes in prices over time. It
was argued that product attributes are constant over the sample period and this implies
that their effects disappear when equation (3) is differenced over time. Thus, I exploit
the panel structure of the data to get rid of these time-invariant product characteristics.
Notice that the store and city effects also disappear after differencing.

First-differencing, however, does not address the lack of monthly data on S, and

Le;. The only time-differencing for which we have immigrants data is for a 12-month

16 An alternative specification of the price equation Djict = (1 +0;) Lot + th)ﬁj ediict where I is the
number of immigrants and N is the number of natives, results in the same estimated equation after
using the approximation In(1 + 6;)Se; ~ 65+ . In this case, §; = (;0;. Marginal effects, however,
are different. Specification (1) is preferred because the alternative specification does not allow for an
immigration effect independent of a market size effect. That is, if 8; = 0 then there is no immigration
effect regardless of the value of 0;.

17To some extent the effects of these characteristics are accounted for by the store dummies (certainly
when a store sells a single product in the data). Notice that the sign of the omitted variable bias is not
a-priori clear since it is not obvious in which direction, if at all, product characteristics and population
size and composition are correlated.
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difference, i.e., the December 1990-December 1989 difference, assuming that the share
of immigrants is zero on December 31, 1989 in all cities (S.o = 0). This, however, is
not feasible because I do not have price data for December 1989. I therefore try to
get the longest possible difference for each store-product observation. Moving to “long
differences” has the additional advantage that it removes part of the month-to-month
noise in price changes caused by getting in and out of sales and other promotions.

Let tp;; and t3;; be the first and last month a store ¢—product j observation is
observed in the sample. I compute an average monthly percentage price change during
this period. For example, a store appearing for the first time in April 1990 and for the
last time in November 1990 will have ?p;; = 4 and t;;; = 11. Recall that the median
duration is 6 months (see Table 2). “Long-differencing” equation (3) and dividing by

t1;j — toi; gives the average monthly price change,

logpjiCtlij - logpjictmj Mty T Mgy

+ m; 4
t1ij — toij t1ij — toij ’ @
+ 5.501511']‘ - SCtOz’j + B.IOg LCtlij - IOg LCtOz’j + Au .
Tt — to ! t1i; — to !
1ij (V%] 1ij (V]
where Auj;e = W In going from equation (3) to equation (4) it was assumed
ij ij

that

fje = it (5)

i.e., each product has a different monthly inflation rate which is invariant over the sample
period.!®

The key regressors in (4), the average monthly change in .S and the average monthly
percentage change in total population, are unobserved. I measure them as follows. It
can be safely assumed that S was zero or very close to it in all cities in December 31,
1989 (see Figure 3). For the remaining months we assume that S grew linearly from zero

to the value in 31 December 1990, denoted by S.i2. That is,

Scl2
12

S, =t (6)

18 A completely unrestricted specification for ¢ is theoretically plausible but practically very difficult
to estimate in our data because it requires estimation of over 5000 parameters.
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for each month ¢ = 1,2,...,12. Since the monthly increment in S is % we use Sf?

ct1ij *Sct()ij

. S . .
instead of i, N equation (4).

For the total population we assume a constant monthly growth rate,
Lct = LCO(]' + gc)t (7)

where L.o and L. are the population levels at the end of December 1990 and 1989,

log Leio—log Leo

respectively. This implies that the growth rate g. is approximately equal to S

log LCth’,j —log L“tOij

log Le12—log Leo 19
12 :

Thus, we use instead of in equation (4)

t1i—toij

A few remarks on regression (4) are in order. First, all store-products observa-
tions in the same city have the same values of the immigration share and population
growth regressors. Thus, we cannot separately identify their effects from the effects of
city-specific price trends. In Israel, however, due to its small geographic size and high
degree of integration, it is very unlikely that prices exhibit significant city-specific trends
fity;; =

%0 is the average monthly inflation rate
J

over prolonged periods of time. Second, ry——
ij 3

between t(;; and ty;;. Since this varies across store-products we dummify the ¢}s and t{s

and enter them separately in the regression after multiplying them by inverse sample

1

ration
duration, —

e Finally, notice that the months affected by long-differencing depend
on the store’s price availability, i.e., on ty;; and ty;;. Since the panel is very much un-
balanced in terms of the months in which each store-product observation appears in the
sample, there is a lot of variation in the length of the time difference (t1;; — to;;) as well
as on the specific months over which the price change is computed.

Because there is no variation in the values of the regressors within cities, identifi-

cation of the parameters relies on the cross-city variation in S.1o and log L.j2 — log L

only. In particular, all cities started with S,y = 0 but evolved differently in terms of

19An obvious alternative to the linear interpolation scheme in (6) is to interpolate backwards the
number of immigrants in each city using the aggregate (national) monthly growth rate in the stock of
immigrants (see the Appendix for details). This would introduce variation over time in S.; which would
contribute to the identification of d. The problem with this approach is that this monthly variation is
not based on actual city-level data. Thus, I prefer to forgo this source of identification and rely only on
cross-city variation in S in December 1990. In any case, this interpolation assumption, as well as a third
alternative, are examined empirically in Section 4 where it is shown that the estimated immigration
effects are robust to the particular interpolation scheme used.
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their absorption of immigrants. Thus, the monthly change in .S differs across cities. This
cross-sectional variation is used to identify the effect of .S on prices.
Finally, because there are 478 products, I adopt a random coefficients formulation

and focus on estimating the mean effects § and (3,

5, =8 +1 8)

B =B+

I assume

B (nllae) = E (n]lz5) =0 (9)

E (77?772|x0j7xck> =L (Ufﬂﬂ%y%k) =L <77?771€|x0j7xck> =0forj#k

where z.; = (Sa2, Leo, Leia, t1, to, ;) -

Assumption (9) says that there is no relationship between the population size and
composition in a city and the magnitude of the price response to changes in them. A
specific product could be more responsive to immigrants because of product-specific
attributes that match the immigrants tastes but this matching is independent of the
population and share of immigrants in the city. We also assume that the random com-
ponent of the coefficients are uncorrelated across products. All the correlation across
store-products is captured by the store, city and month effects.

Based on (6), (7) and (8), the estimated equation becomes

1ngjz‘ctuj — logpjiCtOij _ Htriy — Hioi; o+ 6Sc12 I 6108; L2 —log Lo (10)
t1ij — toij t1ij — toij 12 12
775@ 77@ log Leia—log Leo
+ Aujie + J 12 ! 12 + measurement error

tiij — Loij

Equation (10) is estimated by OLS after pooling all store-product observations
across all stores and products. Notice that each store-product combination has a single

observation representing its average monthly price change.
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§Sc12 | Blog Leia—log Leg
n; 13-+ 12

t1ij—toij

Assumptions (9) suffice for to be mean-independence of S.12
and log L.12 —log L. In order for Auj;. to be uncorrelated with the regressors it suffices
to assume that u;;; is mean-independent of S; and log L., conditional on the various
fixed effects.

This last identifying assumption implies that product-store specific price shocks
are not related to the inflow of immigrants to the city and/or to its population size. This
is a reasonable assumption if one believes that immigrants do not decide where to settle
on the basis of the occurrence of store-specific sales. This does not mean that immigrants
do not choose to settle in cities with lower or higher than average prices. In fact, models
of urban theory posit that the decision to live in a particular city depends, among other
things, on the amenities offered by the city. In our particular case, immigrants may be
attracted to cities with particular traits, implying a correlation between S and .. If
immigrants are attracted to cities with large employment opportunities and high levels
of amenities — and these are associated with higher than average prices — then we may
expect a positive correlation between S and .2 Conversely, if immigrants are attracted
to cities where the cost-of-living is lower, then S and p. may be negatively correlated.
Importantly we make no assumptions on the correlation between the city effects and
the city’s population and share of immigrants. In fact, we make no assumptions on the
correlation between any of the “fixed effects” affecting the price level and S or L.

Assuming constant growth rates in the population and, implicitly, in the number
of immigrants leads to regressors with measurement errors. In general, long difference
equations have the advantage of reducing biases due to measurement errors in the regres-
sors (Griliches and Hausman, 1986). This is particularly true in our case. Only when
t1 = 12 and ¢y = 1 the regressors in (4) would be measured without errors (if S was zero
in January 1990). The longer the time-difference, the closer the regressors match the
available data and measurement errors are less severe. When reviewing the estimates

in Section 4, one should recall that the presence of measurement errors usually attenu-

20Using data from previous immigration waves (1969-72), Beenstock (1997) reports that immigrants
tend to move for job-related reasons during their first year in Israel but that internal mobility is unrelated
to job-status in later years.

15



ate the OLS estimator towards zero, which works towards finding estimated effects not
significantly different from zero.

The remaining issue is the estimator’s covariance matrix. First, because of the
presence of product, store and city effects in the price level equation, the price shock
ujie could, as a first approximation, be treated as uncorrelated across products, stores
and cities. Second, because the data used to estimate equation (10) is a single observation
per store-product combination, I make no assumptions on the serial correlation in ;.
Third, notice that the random coefficient assumption (8) induces a correlation among
prices of the same product across stores. Thus I allow for arbitrary correlation of the
disturbance in equation (10) across prices of the same product (in different stores), but
assume zero correlation between prices of different products. Practically, this requires
clustering the standard errors at the product level. Finally, if there is a time-varying, city-
level component in uj; (e.g., weather) then Awj;. will be correlated within cities. Not
accounting for this correlation tends to bias the estimated standard errors downwards,
particularly when the regressors are highly correlated within cities as is the case here.

Clustering at the city level solves this problem.

4 Empirical Results

Regressions (1) and (2) in Table 3 present the estimates of 6 and /3 from equation (10).
The sample consists of 16,038 store-product observations. In the first column we omit
the immigrant share in order to test the extent to which prices are correlated with the
population level as suggested by the short-run, standard competitive model. We find
that population size actually has a negative, but insignificant, effect on prices.

In column (2), the share of immigrants is added to the regression. The point
estimate of 0 indicates that a 1 percentage point increase in the share of immigrants
in a city, holding population size constant, decreases prices by 1.44 percent, while a 1
percent increase in population, holding its immigrant share constant, raises prices by

1.35 percent. These are strong and precisely estimated effects. Notice that omitting the
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immigrant share leads to a serious underestimation of the population effect.?!

As mentioned in Section 4, the immigration effect is identified by variation in S.19
across cities. Because S.1o is at the city-level, it is appropriate to match its cross-city
variation to variations in city-average price changes. We do this in two steps. First, we
average equation (10) to the city-product level, eliminating the variation in price changes
across stores within a city. Then we average further up to the city level, eliminating the
variation in price changes across products within a city. Notice that aggregating up from
store-level data is the correct way to do this so as not to confound store-specific price
changes with price changes due to changes in the identity of the stores over time.

Regressions (3) and (4) present OLS estimates from the city-product level regres-
sions; the dependent variable being the average price change of product j across stores in
city c. Aggregating over stores gives 8,443 city-product observations.?>:?* The estimates
are almost the same as those obtained using data at the city-product-store level, but
slightly less precisely estimated because of the lower number of observations.

Aggregating further up to the city-level, reduces the number of observations to the
52 cities. Here, § is essentially estimated by regressing the “between long-differenced”
regression: the average monthly price change in a city (averaged across all stores and
products in each city ¢) regressed on the city-level immigrant’s share and population
growth (see Wooldridge (2003) and Donald and Lang (2001)). The estimated ¢ and J in
column (6) are very close to the previous estimates.

Notice that when aggregating all product observations in a city, > jeg. ™ will
differ across cities because J., the set of sampled products, differs across cities. Since

this cannot be controlled for in the regression (e.g., via city dummies) the estimates of

21The simple correlation between population growth and S across cities is about 0.9, but that between
population levels and S is negative (-0.2).

22These are unweighted estimates. We could improve efficiency by weighting the aggregate observa-
tions by the inverse of the standard error in the group (the stores selling the same product in the same
city), provided there is homoskedasticity within the group.

1

———— and
t1i5—toij

Z3We first created the interactions between the dummies for the ¢{s and the tjs and

then averaged across stores. The alternative: averaging the t{s , tjs and ﬁ across stores and then
ij %]

z
dummifying results in almost identical estimates of § and .
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0 and [ may be biased. But the finding that the point estimates of § and 5 are very
close to the ones obtained when controlling for product effects, suggests that the possible
correlation between the set of products sampled and the regressors is not a problem.

The similarity of the estimates across the different aggregation levels emphasizes
that identification of the size and composition effects is indeed obtained from the cross-
city variation in the growth rates of S or, in other words, from the spatial differences in
the pace at which immigrants settled in Israel.

To trace the price effect of the arrival of a new immigrant at a city we differentiate
expected log price, equation (3), with respect to the number of immigrants (), taking
into account that L = I + Natives,

9E(logp|S, L)) 1
ol L

[(1—=5)xd+p]

Immigrants have two opposing effects on prices. They increase overall demand
and this increases prices (5 > 0), but they also change the composition of demand in
ways that decrease price (§ < 0). Thus the effect of immigrants on prices is smaller
in magnitude than that of non-immigrants. Using a simple average of the estimates in

Table 3, columns (2), (4) and (6), we have

—

0E(logp|S, L)) 1

o7 7= (1-5)1.62+1.37)

which implies that immigrants have a net negative effect on prices as long as S < 0.15.

Since there are no cities in 1990 with shares above 15 percent we conclude that
immigration had a negative net effect on prices.?* Of course, we should not expect to
observe absolute decreases in prices because the net negative immigration effect is just
a partial effect. After all, many other factors not accounted for by the regression also
affect prices, while the natural increase in the native population exerts a positive push
on prices. It is therefore of interest to note that 12 and 41 percent of all 16,038 average
monthly price changes in the sample were, respectively, negative or zero, at a time when

the average CPI monthly increase was 1.4 percent.

24Using the estimates from column (2) immigration has a negative effect as long as S < 0.065.
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Another point to be emphasized is that the estimated immigration effects are ob-
tained after controlling for the selection of immigrants into cities. This can be further
appreciated by comparing the estimates in Table 3 to the estimates of the price equation
(3) estimated in levels in Table 4.2 When only population growth is included, besides
month, product and product-specific inflation rates, we estimate a positive and signifi-
cant, yet very small, population elasticity.?® In column (2), the share of immigrants is
added to the regression. The effect of population size on prices remains unchanged. The
point estimate of § indicates that a 1 percentage point increase in the share of immigrants
is associated with a higher level of prices of about 0.7 percent, holding population size
constant. This effect is the opposite of the one estimated from the differenced regres-
sions. The “levels” regressions are, of course, misspecified because they do not control
neither for store or city nor brand effects and, as pointed out in Section 3, there are good

reasons to suspect that omitting these controls could generate biased estimates of § and

B.

In column (3), store dummies were added to the regression.?”

The change in
the estimated effects is quite dramatic. Estimated 0 changes sign and the effect of
population size on prices increases by a factor of almost 60! Now, a 1 percentage point
increase in the share of immigrants, holding population size constant, decreases prices

by almost 1.3 percent, while a 1 percent increase in population, holding its immigrant

25The monthly levels of S and L in each city are computed using (6) and (7).

26Standard errors clustered at the product level allow for arbitrary serial correlation within stores in
Ujict- Because L and S change over time standard errors are also clustered at the city-month level.

27Joint identification of city and store effects, however, is not possible. Whereas store effects are
identified when there are two or more stores selling the same product in the same city, city effects would
be identified if we had data on the same store selling the same product in two different cities. Since
this does not happen in the data, u. cannot be estimated jointly with p; (the store and city dummies
are perfectly collinear). In theory it might be possible to identify the city effects if we had data on a
chain of identical stores operating in different cities. Because the focus of the paper is on the effect of
population size and composition I do not see this as a serious limitation.

I prefer the “store effects” version of equation (3) because they allow for greater flexibility in explaining
the price data. Using city instead of store dummies restricts all stores in the same city to have the same,
time-invariant, effect on prices. Moreover, to the extent that these store effects are correlated, the
estimated store effects also pick up part of the city effects. In any case, using city dummies gives a
somewhat smaller estimate of d, -0.009 (0.0046). The estimated (3, however, is a third the size of the
ones previously obtained, 0.452 (0.50).
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composition constant, raises prices by 1.2 percent. These are almost the same estimated
effects as those obtained from the long-differenced regressions in Table 3. The change in
the estimated effects is consistent with the location of immigrants to places with more
amenities and employment opportunities which are also more expensive (large positive
store effects).

A way of verifying that the immigrants’ share is picking up a demand change is to
compare the response to changes in S across different product groups. We would expect
to find a stronger immigration effect in products where immigrants represent a larger
share of the market because the change in demand would be perceived to be larger
in these products. There are 36 product groups in the sample encompassing the 478
individual products. These groups are determined by the CBS classification of products.
Table 5 presents results obtained by interacting the immigrant’s share and population
regressors with a product group dummy. The table reports only the estimated coefficient
of § for each group (and not just the contrast with the reference group) and its standard
error, sorted in ascending order starting with the significant ones.

Notice that the immigration effect is negative in 32 out of the 36 product groups
but only 10 products have significant negative estimates (at the 10 percent significance
level or less). These results show that the negative immigration effect is not specific to

2 We argued above, however, that this effect should be stronger

particular products.
in markets where immigrants’ share is larger. Fortunately, the specific religious and
sociological characteristics of Israel provide us with a natural market where immigrants
constitute a major force: pork products. Pork products were sold in Israel for a long
time but the market was relatively small. The arrival of the largely non-kosher FSU

immigration, which was also familiar with pork products, generated a disproportionate

increase in the demand for pork products.?? Indeed, pork products exhibit a very strong

Z8Formal tests of the hypothesis that all interaction effects are zero have a p-value of 0.41 for § and 0.39
for 5. Thus, the data does not support systematic differences in parameters across products justifying,
to some extent, the assumption that all deviations in product coefficients are random.

29These products are not sold in the standard supermarkets or grocery stores because they are non-
kosher. They are sold in special non-kosher butcher shops. The visible increase in the number of these
stores during the 1990s is attributed to the FSU immigration.
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and significant negative immigration effect. The same could be said about music and
alcoholic beverages.?

About of 2/3 of all the immigrants arriving in 1900 arrived in the second half of
the year. However, many of the those arriving during the first half of the year were
accommodated in Absorption Centers where they lived and studied Hebrew. Their basic
necessities (basic food and lodging) were taken care off. On the other hand, most of
those arriving during the second half of 1990 (and later on) went through the “direct
absorption” method: they received a subsidy and had to rent a standard apartment in
the private market. Thus, the change in demand was larger during the second half of the
year both because of the smaller number of immigrants and because those that arrived
did not fully integrate into the market economy until a few months later. We should then
expect the downward pressure on prices to be stronger during the second half of the year.
I reestimated regression (2) in Table 3 for the first and second half of 1990 separately: the
regressors are the same but the average monthly price changes are computed using data
for the January-June and the July-December periods. The immigration effect during the
second half of the year is -0.0175 (s.e. 0.007) about twice its size during the first half
of the year, -0.009 (s.e. 0.006). The total population effect is also not significant in the
first half of the year as would be expected if the early immigrants did not integrate into
city life right away.

In sum, immigration had a moderating effect on inflation in 1990 because the pace
at which prices increased was slower than it would have otherwise been: a 1 percentage
point increase in the share of immigrants in a city decreases prices by 1.4-1.8 percent.

Since stores cannot price discriminate, the whole population benefits from the added

30Tt is not straightforward to match consumption data to the product groups defined by the CBS
for the Consumer Price Index. Nevertheless, data from the Household Expenditure Survey (1994)
for 1992/1993 is informative on the share of FSU immigrants in different types of expenditures. The
data reveal that FSU immigrants’ share in total consumption, as well as in food consumption, was 8
percent. However, their share in the expenditures chicken and beef products (including pork products)
was 19 percent, in alcoholic beverages it was 16 percent, in durable culture and entertainment products
(including music) it was 16 percent, in fish it was 11 percent and in meat and poultry it was 9 percent.
These are product types associated with the products at the top of the list in Table 5. On the other
hand, FSU immigrants’ share in the expenditure on linen was 3.3 percent, in toys and games it was 5.2
percent and in tea, coffee and chocolate milk it was 6.7 percent. The latter are product types associated
with the products at the bottom of the list in Table 5.
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consumer surplus generated by the price decreases. At the aggregate level, prices were
5.6 - 7.2 (1.4x4—1.8x4) percent lower than what they would have been in the absence of
the FSU immigrants. Since private consumption (excluding housing) was about $23,000
per household dur