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Abstract:

We use new disaggregated data on consumer prices to determine why there is
variability in prices of similar goods across U.S. cities. We address questions similar to
those that have arisen in the international context: is this variability purely a result of
market segmentation or do sticky nominal prices play arole? We aso examine how the
degree of tradability of a good influences price variability. Surprisingly, we find that
variability is larger for traded-goods. We attribute this finding to greater price stickiness
for non-traded goods. Distance between cities accounts for a significant amount of the
variation in prices between pairs of cities. But we also find that nominal price stickiness
plays an even more significant role.
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Recent empirical work in international economics has focused on the segmentation of markets.
It has become increasingly clear that markets are far from being perfectly integrated across countries,
although the ultimate cause of this lack of integration remains to be completely understood. A new
strand in the literature has noted that the underlying premise of theories of market segmentation might
apply to markets within countries as well as markets across countries. If transportation costs explain
why markets are not fully integrated, then we ought to find similar determinants of the patterns of trade
and prices intranationally as we do internationally.

A number of studies have compared patterns of trade or prices within Canada and the U.S.
versus across the border. McCallum (1995) and Helliwell (1996) examine trade volumes and find a
large border effect — a state and a province that lie directly across the U.S./Canadian border have much
less trade than would be predicted by their relative sizes and the physical distance between them. Engel
and Rogers (1996) find a large border effect in prices. Distance explains some of thigyafiab
prices of similar goods across U.S. and Canadian cities, but by itself cannot explain the degree of
segmentation between locations across the border.

In this study, we use new disaggregated data on consumer prices to explain the variability in
prices of similar goods across U.S. cities. We address questions similar to those that have arisen in the
international context: is this variability purely a result of market segmentation or do sticky nominal
prices play a role?

The version of the law of one price that we test might be called the “proportional law of one
price” (PLOP) because our data is in the form of price indexes. In particular, we measure the standard

deviation of changes in the log of the relative price (index) of good j across locations k and m,
Ap‘j‘t —Ap?t‘. A finding that this measure of price variability is low indicates that percentage changes in

the price of goodl in locationk relative to locatiomm are small. Numerically this could occur because



(1) the “absolute law of one price holds”, so that the difference in the price of geelflin locationsk

andmi s close to zero; (2) the price in one locatias roughly proportional to the price in location
SO p‘j(t - p?t‘ is nearly constant; or, (3) becau’s“qa‘j(t and Ap?t‘ are nearly constant. Were we to use

price levels rather than price indexes, we would be able to distinguish between these three possibilities.

In section 2, we replicate Engel's (1993) international study with our data from U.S. cities.

Using data at the national level, Engel compared the prices of similar goods across countries to the
relative price of different goods within a country, and found the former to be much more variable in
general. We ask whether the same is true for U.S. city prices. Engel contends that nominal price
stickiness might be one explanation for his results. In each country, prices are sticky in the consumers’
currencies, but the nominal exchange rate is not sticky, so as it varies the common currency prices of the
goods vary. However, for our data on prices for cities in the U.S., there is no nominal exchange rate
variability. So, if we find deviations within the U.S. that are of similar magnitude to what ES§aI)(

finds, we might conclude that sticky prices cannot be the explanation for his finding.

The comprehensiveness of our data also allows us to examine how the degree of tradability of a
good influences deviations from the PLOP. We expect deviations to be smaller for the goods that have
a smaller non-traded component (see, e.g., Kravis and Lipsey (1988)). Section 3 provides some
evidence on this issue. Surprisingly, we find deviations are larger for traded-goods. We attribute this
finding to greater price stickiness for non-traded goods.

In section 3, we also explore other reasons for the failure of the PLOP: specifically, that markets
that are more segmented by distance will have greater deviations. Distance between ciiesodoes
for a significant amount of the variation in prices between pairs of cities. But we find that nominal price

stickiness plays a more significant role in the behavior of U.S. prices.



1. TheData

The data are monthly for 29 U.S. cities, starting in December 1986 and ending June 1996. For
each city, we have price indexes for 43 different goods (and the overall C.P.I. for the city.) Table 1 lists
the cities and the goods. Thereis afair amount of disaggregation. Aside from homeowners’ costs,
which represent an expenditure share of 19.825% for the average cohshméargest category, food
away from home, has only a 6.189% share. Most of the category shares are much smaller. Altogether,
these goods comprise over 99% of consumption expenditures.

Parsley and Wei (1996) also use data on consumer prices in U.S. cities to test hypotheses
concerning the law of one price. They use actual goods prices rather than price indexes, and so examine
deviations from the (“absolute”) law of one price. They find that convergence to the law of one price
among cities within the U.S. is significantly faster than the typical estimates of the speed of convergence
to purchasing power parity across countries. They conclude that distance alone cannot explain why
convergence is faster within the U.S. than it is across countries.

Comparing and contrasting their data set with ours helps motivate the tests we undertake. The
Parsley-Wei data is from the American Chamber of Commerce Association, while ours is official data
from the Bureau of Labor Statistics. The BLS samples prices from a number of outlets in each city for
each good, and undertakes considerable effort to insure cotiifyapdproducts and outlets across
cities. The sampling methodology of the Chamber of Commerce appears not to be as rigorous.

Our data comprises prices on nearly 100 per cent of consumer expenditures. Their data covers
prices of goods and services comprising a much smaller portion of expenditures. Our data is generally
not as disaggregated as theirs. The data used by Parsley and Wei is for 51 very specific and
homogenous goods and services such as bacon, margarine, bowling and men’s haircuts. Our data is

from the 29 largest U.S. cities that span the U.S. geographically. Parsley and Wei's data is for 48 cities



of varying size, without quite as much geographical dispersion. Our time seriesisfor ten years, while
most of their series are seventeen years. Thereis no missing datain our time series, while their series
have occasional missing observations.

Pardey and Wei focus on the time-series properties of their prices. They investigate whether
deviations from the law of one price are stationary. They generally reject unit roots, and then ask what
economic factors affect the speed of convergence. While the distance between locations tends to make
the adjustment take longer, they find that the distance effect is relatively small.

As we noted above, data on actual price levels would alow us to measure absolute deviations
from the law of one price. Principally, we do not take that tack because of the quality of price-level
datathat isavailable. In our data, deviations from PLOP might be small, but absolute deviations from
the law of one price could be large and undetected. Factors such as transportation costs and marketing
costs could drive a wedge between price levels in two cities, but if those factors remain fairly constant
over time, then PLOP deviations will be small. We cannot lay claim to a comprehensive investigation of
why prices differ across locations. But we shall see that the investigation of the causes for PLOP

deviations is revealing of the price-setting process.

2. How Important are Failures of the Law of One Price?

There can be little doubt about the importance of national borders to the integration of markets.
In previous work, we have argued that the deviations from the law of one price across countries are a
prime suspect in the failure of purchasing power parity (PPP). Recalling four textbook explanations for

PPP not holding:



(1) Barriersto trade such as tariffs and transportation costs; (2) Different consumption preferences
across countries; (3) Presence of non-traded goods in consumer price indexes (CPIs); and (4) Prices
that are sticky in terms of the currency in which the good is consumed,
note that explanations (1) and (4) depend on deviations from the law of one price across countries,
while explanations (2) and (3) imply significant relative price movements within a country.

In this section, we generalize the approach taken in Engel (1993) to examine the relative
contributions of these two general explanations for the failure of PPP across U.S. cities. To understand

this approach in its smplest form, consider two goods, i and j, and two locations, A and B. Engel

compares V(p”* - p) to V(p - p?), where V(p - p;') isthe volatility of the price of good i
relative to another good j within the same location, A, and V (p/* - p°) measures the volatility of the

(common-currency) price of the same good, i , in location A relative to location B. The second and
third explanations of PPP failures would contend that V (p - p;*) should exceed V(p - p?), while
the first and fourth explanations predict the reverse.

Engel computes volatility as the variance of the first-differences (or, alternatively, 3¢, 6", or
12"-differences) of the logs of monthly prices. He uses data for the G7 countries of four price indexes
(the overal CPI and CPIsfor food, shelter and services) and for consumer prices of 33 narrowly defined

categories of goods between the U.S. and Canada. With only a few exceptions, he finds
V(p'-p°)>V(p" - ij) . Failures of the law of one price appear to be much more pronounced than
the intra-country relative price changes that motivate some theories of real exchange rate movements.

We replicate Engel’'s analysis on our disaggregated consumer prices for U.S. cities. Define

Ap'j‘,t to be the first-difference of the log of the price of gpatllocatiork at timet. For every good,

= 1,2, ..., 43 and every location, k = 1, 2, ..., 29ve calculate the ratio ry:
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where sd(.) refersto standard deviation.

In words, the numerator of ry; in equation (1) represents the average of the standard deviations
of the first difference of the price of good j relative to the price of each different good in location k. So,
the numerator measures the volatility of arelative price of different goods in the same location. The
denominator of r,; in equation (1) is the average standard deviation of the first difference of the price of
good j in location k relative to the price of the same good in different locations. So, the denominator
measures the volatility of deviations from the law of one price. A small value of rj means that
violations of the law of one price are large by Engel's (1993) measure.

Table 1 reports the average of thaatios from equation (1) across locations for each good. If
these ratios were to conform to Engel's (1993) findings, they should generally be very small — much less
than one. The average value would need to be around 0.15 to replicate Engel's findings. However, the
ratios actually are mostly greater than one ¢thalest value is 0.71). Since the numerator of our ratio
is quite similar to the numerator in Engel's calculations — it is the standard deviation of relative prices of
different goods within the U.S. — the larger ratios in this paper result from smaller denominators. Law
of one price deviations are not as important for locations within the U.S. as compared to deviations
among countries.

The statistics reported in the first column of Table 1 are for the monthly differences in logs of
prices. The second column of Table 1 reports analogous statistics for 24-month differences. The
surprising thing about this table is that theatios do not change very much. We would expect;the
ratios to rise, since the law of one price should hold more nearly over longer time spans. The smaller
the law-of-one-price deviations, the smaller should be the denominatorsrpir#ties. Taking a
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weighted average across goods (with the weights equal to the weights each good receives in the C.P.1.),
the average rjc is 2.03 for monthly differences, and 1.75 for 24-month differences. The 24-month ratios
actually are dightly lower, which is the opposite of what one would expect.

As noted above, the version of the law of one price we test is perhaps more accurately called the
“proportional law of one price” (PLOP). How do we interpret the finding that PLOP holds more nearly

within the U.S. than across national borders? It is consistent with the sticky-price view of the world. If

nominal prices are sticky — so théip'j‘t and Api have low variances — PLOP would hold for reason (3)

above. Note the contrasting implications of sticky prices for PLOP when we examine prices across
countries versus prices within a country. For prices of similar goods across countries, common-
currency relative prices will have a high varianeeduse the nominal exchange rate has a large
variance, while domestic-currency goods prices are nearly constant. If we look at locations within a

country, the log of the nominal exchange rate is zero. Therefore, the sticky price explanation posits that

when the price of goopdbetween locationks andm within countries,p'j‘ - p{", has a low variance, it is

becausep'j‘ and p" have low variances.

Alternatively, the finding of small PLOP deviations within the U.S. is consistent with a flexible
price world in which the degree of market segmentation for consumer goods depends on barriers to
trade such as distance. The distance between U.S. city pairs generally is less than the distance between
the country pairs in Engel's (1993) study. It may be that economic agents rapidly take advantage of any
price discrepancies between locations within the U.S. and eliminate law-of-one-price deviations, while
such arbitrage is more costly across national borders. So, the small deviations from PLOP in the U.S.

may genuinely reflect small deviations from price equality across locations.

The finding that the variance qlf; — p{" is small within the U.S. compared to PLOP deviations

across national borders could be consistent either with a model in which prices are sticky, or with a
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model in which markets for goods work efficiently and markets are highly integrated withinthe U.S. In
the remainder of the paper, we attempt to find evidence that might support one or the other (or both)
theories. Our principal source of evidence, paradoxically, is evidence on what leads to the failure of
PLOP within the U.S. While PLOP holds much more nearly intra-nationally than internationally, by no

means does PLOP hold perfectly within the U.S.

3. What Determines Deviations from PLOP?

If transportation costs are responsible for the large failures of PLOP across national borders, and
low transportation costs can explain why PLOP holds more nearly within the U.S., then the within-U.S.
failures of PLOP should be greater for goods that are more expensive to transport. PLOP should not
hold as well for “non-traded” goods.

We classify each of our 43 goods as either traded or non-traded. The classification is not based
on any data on the volume of shipments of the goods. Instead, we follow logic and common sense —
goods are generally classified as traded and services as non-traded. The goods classified as non-traded
are labeled with an ‘N’ in Table 2. In some cases, it is not obvious from the name of the good why we
chose its particular classification, because for some categories the name of the good is a misleading
indicator for what is included in that category. For example, we classify public transportation as a
traded good. This is because intercity air, bus and rail transportation comprise a large portion of this

category (intracity bus rides and taxi rides are also included in the public transportation category).
We expect the standard deviationL!qu'j‘t —Apj; to be larger if is a non-traded good. The first
column in Table 2 reports this standard deviation for each good (averaged across the cities.) The

standard deviation for non-traded goods is substantially lower than for traded goods. The weighted-

average value for non-traded goods is 1.74, while for traded goods it is 4.35. Examining individual



goods in Table 2, one finds that most of the goods with the largest deviations from PLOP are traded
goods. For example, the ten goods which deviate from PLOP the most are all traded goods — infants’
and toddlers’ apparel; women’s and girls’ apparel; fish and seafood; other apparel commodities; eggs;
textile housefurnishings; fresh fruits and vegetables; poultry; fuels; and, furniture and bedding. Of the
ten goods with the lowest deviations from PLOP, only two — new vehicles, and used cars — are traded
goods. The other eight — food away from home; rent, residential; homeowner’s costs; professional
medical services; personal and educational expenses; housekeeping services; other private
transportation; and auto maintenance and repair — are all non-traded goods or services.

One concern arises from using the standard deviations of monthly-differences of relative prices.
Suppose that the relative price adjusts rapidly: might this relative price actually exhibit more short-term

volatility than a slow-adjusting priceebause there is a lot of adjustment occurring in the short run? In

other words, suppose pricgs= p‘j‘ - p}“ follow an AR(1) process:

o =a+blg_, +u,

whereu, is ani.i.d., mean-zero random error. Then,

2(1-b")

102 Var(u,) .

Var(g = Gin) =

For n =1 (that is, monthly differences), this variance is indeed larger Wwiesmall, holding the
variance of the innovation constant. If prices adjust quickly, the variance of their first differences might
actually be larger than for prices that adjust slowly. Buh @ets large, the variance of thid-
difference declines dsdeclines. That suggests using longer differences to see if our findings with first
differences are an artifact produced by rapidly adjusting prices.

In order to examine the importance of this potential explanation of our results, we calculate

standard deviations for 24-month differences. As reported in the last column of Table 2, we find the



same pattern as for the 1-month differences. For the traded goods, the weighted-average standard

deviation of A,,p} — A, P} is8.66 (WhereA,, refers tot he 24-month difference), whileit is equal to

5.03 for non-traded goods. The largest deviations still tend to be for the traded goods, and the smallest
for the non-traded.

This finding stands on its head the usual approach to examining real exchange rates. Trade
theory usually assumes that the law of one price holds for traded goods, but not for non-traded goods.
The classification of goods into tradables and non-tradables seems useless at best, and actually perverse
since PLOP holds less well for tradables.

The sticky-price explanation for why PLOP holds relatively well across cities within the U.S.

contends that the standard deviation of Ap';t —Apj; issmall because neither nominal price changes very

much in the short run. Of course, not all goods prices are equally sticky. In parentheses in each column
of table 2 are the cross-city averages of the standard deviations of the nominal prices of each good. To
be clear, here we are not measuring deviations from the law of one price. We are calculating the
volatility of nominal (not relative) prices. The stickier are prices, the lower the nominal volatility.

Some prices are very stable on a month-to-month basis, such as “rent, residential” and “food
away from home”. The goods and services that are sold in “customer markets” tend to respond less to
transitory fluctuations in demand. On the other hand, some of our consumer goods are nearer to
“auction market” commodities. The standard deviation of the prices of such goods as “fresh fruits and
vegetables”, “eggs” and “infants’ and toddlers’ apparel” is quite high.

The sticky-price story is that PLOP holds more nearly for goods whose prices have a low

standard deviation. Hence we should see a strong positive relationship between the standard deviation

of Ap';t —Apj and the sum of the standard deviationsé&pﬁ and Apfi. Figure 1 plots this
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relationship. The graph shows that the predictions of the sticky-price explanation for PLOP deviations
are strongly supported. The less variable the nominal price, the larger the PLOP deviation.
This pattern also explains why the traded goods tend to have larger PLOP deviations. As Table
2 reports, the average standard deviation of one-month differences of the nominal prices for traded
goods is 3.26, while it is only 1.24 for the non-traded goods. It appears that the “auction market”
goods, for which prices are less sticky, are also the most tradable goods. The “customer market”

goods, for which prices are more sticky, are non-tradables.

Another way to interpret Figure 1 is to note that

Var (Ap, - AplY) =Var (Apk) +Var (Ap}) - 2Cov(Apk, ApT) .

There are two possible ways the variance of the relative price could be low. One is if the variance of
each price is small (and the covariance is small.) Alternatively, even if the variances of each prices is
large, if the covariance is also large, the variance of the relative price will be small. Figure 1 shows that
the first explanation is the relevant one for our U.S. city prices.

Do transportation costs explain any of the deviations from PLOP? Our finding that traded
goods have larger deviations from PLOP than nontraded goods suggest that transportation costs are not
the major explanation. We can measure the effects of transportation costs by relying on the methods in
Engel and Rogers (1996, 1998). The transportation costs for any good ought to be increasing with the

distance which the good must be transported. So, PLOP deviations should be greater for more distance
pairs of cities. The standard deviationL!qzi‘;t —Ap?t‘ ought to be positively related to the distance
between locationk andm.

Table 3 reports the results from regressing the standard deviaﬁkp‘ﬁ‘ ef Apji on the log of

the distance between city pairs. Column 1 reports the coefficient (and standard errors) for that

regression for each of the 43 goods. The estimated relationship is positive in 30 of the 43 regressions,
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and is significantly greater than zero (at the 5 per cent level) in 24. The last line of the column (1) in
Table 4 reports the results for a regression which pools all of the goods, using weighted OLS and a

dummy variable for each good. There, the distance variable has a positive and strongly significant

relationship to the standard deviation of Ap';t —Ap.

In practice, there appears to be “city effects” in the data — PLOP deviations are larger for some

cities than for others, even taking distance into account. In the second column of Table 3, we report

regressions relating the standard deviatiomﬂj‘f —Apj; to the log of distance, while including dummy

variables for cities. So, for the standard deviatiommij‘f —Apj, the city k and city m dummies would

receive a value of one, while all the othermoies would get zeros. The city dummies thus capture
those factors that make final goods prices in some cities more variable than in other cities. We do not
have data at the city level on enough economic variables to understand why the city dummies matter.
Factors contributing to higher volatility in a city might include the absence of formal price controls
(such as rent controls), relatively flexible labor markets, and more variability in tax rates.

The relationship between PLOP deviations and distance is about the same as in the regressions
without the city dummies. The relationship is positive in 31 of the 43 regressions, and is significantly

greater than zero in 14. The pooled regression finds a positive and strongly significant relationship.

Moreover, the city dummies as a whole are highly significantggested by the increase in tRé
statistics.

These regressions allow only distance to explain deviations from PLOP. In the last column of

Table 3, we regress standard deviatiompﬁ —Apj; on the log of the distance between locatioasd

m, and the sum of the standard deviationsé\pﬁ and Ap; (as well as dummy variables for each city.)

We find strong evidence that when nominal prices are more volatile, PLOP failures are larger. The
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coefficients on the sum of the standard deviations of Ap';t and Apj are positive for 35 of the 43 goods

and significant at the 5 percent level for 32. Furthermore, this variable is even more strongly significant

in the pooled regression — suggesting that differences in thdityotdtthe nominal prices oéach good

helps explain differences in the failure of PLOP across the goods. This regression takes into account the
distance between city pairs. So, this can be interpreted as saying that deviations from PLOP for city

pairs that are zero miles apart are strongly related to the volatility of nominal prices.

4. Conclusions

Our results indicate that deviations from PLOP across U.S. cities can be explained by two
factors: distance between locations and the volatility of nominal prices. When we compare the prices of
goods across city pairs, the more distant the city pairs the larger the deviations from PLOP. But we
also find that goods with a large nominal price variance show large deviations from PLOP, irrespective
of the distance between locations.

We attribute the first of these findings to transportation costs. When goods are sold in distant
cities, the economic forces that would work to equalize prices are weaker.

The second finding we attribute to the role of sticky nominal prices. We contend that goods

sold in customer markets exhibit lower nominal price volatility. There are smaller variations in

Ap';t —Apj not because there are economic forces working toward enforcing equal prices across

locations. InsteadAp'j‘t —Apj; is stable simply because there is not much variation in each nominal

price. We find, in fact, that deviations from PLOP are actually smallewfetraded goods than
traded goods, which we attribute to greater nominal price stickiness for non-traded goods.

There is a limited amount that one can learn from looking at prices alone. It would be useful to
bring in independent evidence on nominal price stickiness (for instance, evidence on the frequency of
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price adjustment across industries), on transportation costs, and on marketing and distribution costs. It

is left for future research to bring more evidence to bear on these open questions.
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Table 1: Ratio of Inter-City Relative Price Variability to Cross-City L.O.P. Deviation
(averageratio, by good)

Good (weight)? Std. dev. of 1st diff.® 24-mo. Diff. ©
Cereals & Bakery Products (1.440) 137 1.78
Meats (2.057) 1.31 1.87
Poultry (0.463) 0.84 111
Fish and Seafood (0.385) 0.76 0.83
Eggs (0.214) 0.99 141
Dairy Products (1.296) 153 195
Fresh Fruits & Vegetables (1.150) 0.95 1.05
Processed Fruits and V egetables (0.663) 112 141
Other Food at Home (2.462) 1.58 2.00
Food Away from Home (6.189) [N] 3.88 2.96
Alcoholic Beverages (1.546) 185 173
Other renters’ costs (1.916) [N] 0.97 0.96
Homeowners' costs (19.825) [N] 2.46 192
Maintenance & Repairs (0.212) [N] 114 091
Fuels (4.214) 0.86 1.14
Other Utilities & public services (3.269) [N] 137 1.62
Textile Housefurnishings (0.394) 0.80 0.83
Furniture and bedding (1.188) 0.88 0.88
Appliances, incl. electronic equipment (1.105) 123 118
Other housefurnishings (1.296) 101 1.02
Housekeeping supplies (1.202) 1.29 123
Housekeeping services (1.461) [N] 2.05 157
Rent, residential (5.955) [N] 3.14 2.10
Men’s and boy’s apparel (1.497) 0.95 1.00
Women's and girls' apparel (2.495) 0.79 0.81
Infants' and toddlers' apparel (0.213) 0.71 0.68
Other apparel commodities (0.545) 0.77 0.78
Footwear (0.823) 0.93 0.96
Apparel services (0.557) [N] 1.80 125
New vehicles (5.226) 2.51 2.56
Used cars (1.237) 6.61 2.73
Auto maintenance and repair (1.524) [N] 191 1.49
Other private transportation (4.532) [N] 191 156
Public transportation (1.432) 1.03 0.99
Motor Fuel (3.152) 1.69 2.02
Medical Care commodities (1.179) 1.70 1.49
Professional medical services (3.103) [N] 244 197

Hospital and related services (1.757) [N] 161 1.49



Entertainment commaodities (2.079) 172 1.60

Entertainment services (2.317) [N] 142 134
Tobacco and smoking products (1.478) 118 1.30
Personal Care (1.217) 1.47 1.28
Personal and educational expenses (3.568) [N] 244 1.82
43-good weighted average 2.03 175
Non-traded Goods weight. avg. 242 1.90
Traded Goods weighted avg. 154 156

Notes. The sample period is December 1986 to June 1996. The citiesincluded are: New Y ork, Philadelphia,
Chicago, Los Angeles, San Francisco, Boston, Cleveland, Cincinnati, Washington, Baltimore, Sant Louis,
Minneapolis, Milwaukee, New Orleans, San Diego, Portland, Buffalo, Dallas, Atlanta, Anchorage, Denver,
Detroit, Miami, Kansas City, Houston, Honolulu, Pittsburgh, Tampa, Seattle.

(@ Column 1 listsin parenthesisthe good’s weight in the overall CPl; U.S. city average, Dec. 1989. The goods
classified as non-traded [N] are: food away from home, other renters’ costs, rent residential, homeowners' costs,
maintenance and repairs, other utilities and public services, housekeeping services, apparel services, auto
maintenance and repairs, other private transportation, professional medical services, hospital and related services,
entertainment services, personal and educationa expenses.

(b) The mean ratio of relative price volatility within city to thel.0.p. deviation across cities, for each good. The
measure of volatility is the standard deviation of the relative price series. Prices are measured as one-month log
differences.

(c) Asin (b), except that prices are measured as 24-month log differences.



Table 2: Average Law of One Price Deviation and the Variability of Individual Goods’ Prices

Avg. L.O.P. Deviation Avg. L.O.P. Deviation

(Nominal Price variability.) - (Nom. Pricevariab.) -

Good  (weight) Std dev. of 1t diff.? Std. dev. of 24th diff.”
Cereals & Bakery Products (1.440) 290 (202 491  (4.73)
Meats (2.057) 312 (223 507 (6.34)
Poultry (0.463) 787 (5.60) 116 (10.2)
Fish and Seafood (0.385) 964 (6.54) 174 (121)
Eggs (0.214) 893 (8.10) 143  (18.9)
Dairy Products (1.296) 253  (L84) 467  (5.60)
Fresh Fruits & Vegetables (1.150) 805 (6.74) 139  (12.2)
Processed Fruits and V egetables (0.663) 402 (282 723 (7.16)
Other Food at Home (2.462) 238  (L70) 431  (3.74)
Food Away from Home (6.189) [N] 085 (0.59) 270 (265
Alcoholic Beverages (1.546) 197 (1.46) 550 (557)
Other renters’ costs (1.916) [N] 6.38  (5.02) 13.8  (10.7)
Homeowners' costs (19.825) [N] 140 (0.98) 439 (3.26)
Maintenance & Repairs (0.212) [N] 391 (2.66) 132  (9.00)
Fuels (4.214) 729 (5.07) 941 (6.88)
Other Utilities & public services (3.269) [N] 306 (199 570 (4.15)
Textile Housefurnishings (0.394) 886 (6.19) 178 (12.3)
Furniture and bedding (1.188) 6.58  (4.53) 158 (10.8)
Appliances, incl. electronic equipment (1.105) 343 (239 871 (6.03)
Other housefurnishings (1.296) 489 (342 108 (7.5
Housekeeping supplies (1.202) 320 (224 817 (6.26)
Housekeeping services (1.461) [N] 184 (132 6.04 (451)
Rent, residential (5.955) [N] 107  (0.75) 405 (2.98)
Men’s and boy’ s apparel (1.497) 577 (422 112 (829
Women's and girls' apparel (2.495) 113 (833 191 (13.8)
Infants' and toddlers' apparel (0.213) 13.3  (9.06) 325 (220
Other apparel commodities (0.545) 933  (6.40) 201 (141
Footwear (0.823) 597  (4.30) 126 (9.05)
Apparel services (0.557) [N] 205 (L39) 7.75  (5.39)
New vehicles (5.226) 138 (1.08) 341 (254)
Used cars (1.237) 053  (1.00) 482 (8.14)
Auto maintenance and repair (1.524) [N] 190 (1.30) 6.05 (4.31)
Other private transportation (4.532) [N] 188 (1.37) 588 (4.62)
Public transportation (1.432) 497  (3.74) 13.7 (109
Motor Fuel (3.152) 298  (3.48) 6.44  (10.8)
Medical Care commodities (1.179) 216  (1.50) 6.38 (6.11)

Professional medical services (3.103) [N] 140 (0.98) 427 (332



Hospital and related services (1.757) [N] 232 (165 6.43 (5.84)

Entertainment commaodities (2.079) 213 (148 554  (4.18)
Entertainment services (2.317) [N] 274 (1.89) 6.93  (5.09)
Tobacco and smoking products (1.478) 383 (288 111 (12.7)
Personal Care (1.217) 263 (L83 730 (5.39)
Personal and educational expenses (3.568) [N] 144 (119 480 (3.61)
43-good weighted average 287 (212 6.61  (5.36)
Non-traded Goods weight. avg. 174  (1.29) 503 (3.86)
Traded Goods weighted avg. 435 (3.26) 866  (7.53)

(@ The mean law of one price deviation across cities. Thel.o.p. deviation is measured as the standard deviation
of the good' srelative price (x 100). In parenthesisisthe average standard deviation of the price of the good itself
across al 29 cities (x 100). Note that the latter is not arelative price. Prices are measured as one-month log
differences.

(b) Asin (a), except that prices are measured as 24-month log differences.



Table 3: Explaining Law of One Price Deviations

Specification: 3
Log Log Log Sum of

Good Distance Adj.R2 Distance Adj.R2 Distance Std. Adj. R2

Dev.

Cereals & Bakery Products -6.40 .00 -0.51 .94 -0.51 0.70 .94
(4.86) (1.51) (1.51) (0.03)

Meats 18.8 .05 -0.93 .93 -0.93 0.72 .93
(3.65) (1.29) (1.29) (0.02)

Poultry -2.15 .00 -4.40 91 -4.40 0.74 91
(8.69) (3.27) (3.27) (0.02)

Fish and Seafood 149.0 12 9.76 97 9.76 0.66 97
(20.2) (4.29) (4.29) (0.03)

Eggs 135 .00 234 .86 234 0.48 .86
(12.9 (6.37) (6.37) (0.03)

Dairy Products 23.9 .10 4.45 .95 458 25.8 .95
(3.55) (1.18) (1.18) (3.84)

Fresh Fruits & Vegetables 73.6 .16 211 .92 211 0.49 .92
(8.17) (3.76) (3.76) (0.02)

Processed Fruits and Vegetables 19.7 .01 -2.31 97 -2.31 0.74 97
(6.71) (1.86) (1.86) (0.02)

Other Food at Home 139 .04 2.85 .95 2.96 -239 .95
(3.04) (1.13) (1.13) (3.21)

Food Away from Home 4,32 .03 0.29 .84 0.30 -0.56 .84
(1.14) (0.68) (0.68) (1.67)

Alcoholic Beverages 20.1 A1 0.84 .85 0.84 0.65 .85
(2.69) (1.33) (1.33) (0.04)

Other renters’ costs 13.0 .00 234 .90 234 0.62 .90
(8.50) (4.79) (4.79) (0.03)

Homeowners' costs 118 A3 0.98 .92 091 -2.61 .92
(1.61) (0.61) (0.60) (1.37)

Maintenance & Repairs 20.3 .01 178 .97 1.78 0.69 .97
(7.04) (2.20) (2.20) (0.05)

Fuels -1.31 .00 45.8 .87 45.8 0.63 .87
(16.2) (7.30) (7.30) (0.03)

Other Utilities & public services -29.7 .01 116 .98 118 26.0 .98
(12.0) (2.99) (3.02) (4.74)

Textile Housefurnishings 154 .00 2.63 .95 2.63 0.66 .95
(10.4) (2.83) (2.83) (0.02)

Furniture and bedding 59.8 A3 6.66 .93 6.66 0.70 .93
(8.19) (2.99) (2.99) (0.02)

Appliances, including electronic -4.00 .00 -1.97 .95 -1.97 0.76 .95

equipment (4.06) (1.20) (1.20) (0.03)

Other housefurnishings 20.6 .03 4.64 .94 4.64 0.67 .94
(4.88) (1.86) (1.86) (0.03)

Housekeeping supplies -0.84 .00 131 .88 131 0.68 .88
(2.63) (1.10) (1.10) (0.03)

Housekeeping services 34.7 .09 1.98 .98 1.99 5.10 .98
(5.94) (1.14) (1.13) (3.55)

Rent, residential -1.05 .00 043 .84 0.47 157 .85
(0.67) (0.34) (0.33) (0.79)



Men’s and boy’ s apparel -7.38 .00 -0.26 .90 -0.26 0.71 .90

(7.04) (3.37) (3.74) (0.02)

Women's and girls' apparel -37.1 .01 5.05 .90 5.05 0.68 .90
(18.6) (9.84) (9.84) (0.07)

Infants' and toddlers' apparel -104.4 .06 -6.72 .94 -6.72 0.75 .94
(24.7) (6.43) (6.43) (0.02)

Other apparel commodities 62.3 .03 7.41 .96 7.41 0.66 .96
(15.4) (4.60) (4.60) (0.03)

Footwear -231 .04 0.20 .90 0.20 0.73 .90
(5.31) (2.26) (2.26) (0.01)

Apparel services 8.26 .00 1.25 97 1.13 6.12 97
(4.11) (1.03) (2.03) (4.18)

New vehicles 7.04 .03 -1.31 .64 -1.37 -3.23 .64
(1.86) (1.46) (1.46) (3.79)

Used cars 132 .01 0.10 .79 0.06 -1.64 .79
(0.69) (0.23) (0.44) (1.01)

Auto maintenance and repair 189 .09 -0.05 .96 -0.18 -7.94 .96
(2.87) (0.92) (0.92) (2.81)

Other private transportation 5.22 .01 1.28 .88 1.32 8.38 .88
(2.25) (1.26) (1.26) (3.02)

Public transportation 27.8 .05 3.94 74 3.94 0.60 74
(5.88) (4.18) (4.18) (0.04)

Motor Fuel 21.0 .03 37.8 a7 37.8 0.22 77
(5.48) (4.01) (4.01) (0.03)

Medical Care commodities 3.28 .00 0.39 .92 0.42 3.58 .92
(2.97) (1.02) (1.02) (8.97)

Professional medical services 0.17 .00 -0.73 .81 -0.74 -0.13 .81
(1.88) (2.05) (2.05) (2.30)

Hospital and related services 5.77 .01 -1.32 .79 -1.27 135 .79
(3.16) (2.99) (2.99) (4.50)

Entertainment commodities 11.6 .03 -0.05 .96 -0.05 -2.95 .96
(2.93) (0.84) (0.84) (2.63)

Entertainment services -9.74 .01 2.02 97 2.02 0.67 97
(4.73) (1.11) (1.11) (0.03)

Tobacco and smoking products -1.61 .00 6.60 91 6.60 0.66 91
(5.35) (2.69) (2.69) (0.03)

Personal care 6.63 .01 0.57 .94 0.57 0.70 .94
(3.12) (1.09) (1.09) (0.03)

Personal and educational 1.95 .00 220 .82 2.29 7.23 .82

expenses (1.58) (0.92) (0.92) (2.71)

Goods 1-43 851 .84 3.05 .85 3.07 0.70 97

Pooled, weighted (a) (1.15) (1.18) (0.58) (.008)

Notes. Specification 1also includes a constant, while specification 2 contains a dummy for each of the 29
individual cities, in addition to log distance. In specification 3, "Sum of std. dev." equals the sum of the standard
deviations of the nominal price for the two citiesin the pair. Heteroscedasticity-consistent standard errors [White
(1980)] are reported in parenthesis. Coefficients and standard errors on distance are multiplied by 10 . The
dependent variable is the standard deviation of the one-month difference in the relative price. Standard deviations
are computed over the sample period 12/86 to 6/96. There are 1274 observations.

(@) Individual goods dummies are also included in the pooled regressions.



