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In this paper, we examine the evidence of asymmetric price transmission in several important US agri-
cultural markets. We use estimated asymmetric error correction models (ECM) for producer, wholesale,
and retail prices to test the presence of asymmetric price transmission. Following several other studies
reported in this literature, we find mixed evidence of the phenomenon across the candidate markets. We
then summarize the test results by conducting a meta—analysis of the p—values associated with the observed
asymmetry test statistics. We find that the p—values associated with the beef market are significantly less
than the base markets, and there is evidence that the test p—values are slightly higher in later years (since

1990).

INTRODUCTION

The relationship between farm, wholesale, and retail
food prices has important economic and political impli-
cations, and price outcomes in these vertically related
markets have been studied by agricultural economists
for several years. Although the general theory of cross—
market price relationships is well established, there still
exist some unresolved issues related to observed price
behavior. One key area for ongoing research is related
to asymmetric price transmission, which refers to the
phenomenon that downstream (e.g., retail) prices
respond to upstream (e.g., farm) price increases and
decreases at different rates. Typically, wholesale or
retail prices respond more quickly when farm prices are
rising than when farm prices are falling. For example
meat producers sometimes complain that retailers quick-
ly increase meat prices as farm prices rise, but do not
reduce retail meat prices as quickly when farm prices
drop. Although asymmetric pricing is typically associat-
ed with isolated incidents, especially when farm prices
are low (e.g., hog prices in December, 1998), the statisti-
cal evidence points to more subtle yet pervasive differ-
ences in the ways downstream prices respond to
upstream price changes.

The previously published studies also report mixed
evidence on the presence of asymmetric price transmis-
sion, and the findings vary by product and over time.
Further, some of the published findings report regional
differences in the pattern of asymmetric price transmis-
sion for particular products (e.g., Willett, Hansmire, and
Bernard, 1997). Consequently, researchers have found
it very difficult to characterize or understand asymmet-
ric price transmission in terms of differences among the
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products (e.g, location of production, degree of perisha-
bility) or the markets (e.g., location, concentration of
the wholesale or retail markets, coverage by marketing
orders).

The objective of the paper is to conduct a meta—
analysis of the evidence related to asymmetric price
transmission in several important US agricultural prod-
uct markets. Although the meta—analysis may be based
on the previously published findings, this approach may
be subject to substantial unexplained variation due to
differences in the modeling and estimation methods,
sample period selection, and testing criteria. In order to
reduce the impact of these influences, we analyze the
observed price data using a comparable set of models
and methods. In particular, we focus on agricultural
price outcomes at the farm (F,), wholesale (W,), and
retail (R,) levels, and the prices are defined for compara-
ble quantities (e.g., retail pounds). We include several
agricultural products that have been previously studied
(e.g., beef, pork, poultry, eggs, and milk) as well as other
farm products that have received less attention in the lit-
erature (e.g., lemons, potatoes, and tomatoes). We also
consider lemon price data for three regional markets
(West, South, and North Central) in order to study the
regional pattern of asymmetric price transmission in the
United States. To ensure comparability of the findings,
we use monthly data and similar econometric model
specifications for all products. We review of the relevant
literature in the following section, the estimation and
asymmetry testing results are presented in Section 3,
and the meta—-analysis is discussed in Section 4.
Concluding remarks are provided in the last section.

LITERATURE REVIEW

Potential Causes of Asymmetric Price Transmission
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The asymmetric pricing phenomenon has been
observed in a wide range of agricultural and non—-agricul-
tural markets and there are several plausible causes. In
a perfectly competitive market, the marketing margin
between two market levels represents the marginal cost
(supply) of these marketing activities. Although market-
ing costs are expected to change as the quantity of prod-
uct flowing through the marketing channel changes, the
changes in the marketing costs are typically assumed to
be the same as quantity increases or decreases.
However, if these marketing costs are asymmetric, they
may serve as one potential source of asymmetric price
transmission.

Economists have also identified other potential rea-
sons for asymmetric price transmission. In particular,
Blinder, Canetti, Lebow and Rudd (1998) present sever-
al plausible reasons, and some of the more prominent
explanations include:

(1) Given some degree of market power, retailers
and processors may maintain their prices and earn eco-
nomic rents when their input prices decrease. For oli-
gopolistic sellers, the old output price may serve as a
natural focal point. Sellers may choose to maintain the
prior price until demand conditions change, like a drop
in sales, which suggests price cutting by rivals and justi-
fies a price reduction as an optimal competitive response
(Borenstein, Cameron and Gilbert (1997)).

(2) Menu costs may be another cause of asymmetry
(Ball and Mankiw (1994)). Menu costs refer to the real
resources needed to change the nominal prices (for
example, labor and printing costs). Ball and Mankiw
state that in most modern economies there is positive
trend inflation, and firms’ real prices naturally decline
over time. In this environment, positive upstream price
shocks lead to larger downstream price responses than
under negative upstream shocks, and the optimal pricing
strategy for firms is to respond asymmetrically to the
shocks.

(3) Production lags and inventory management
practices may also cause price asymmetry. If production
capacities and schedules cannot be adjusted in the very
short run (as in many farm product markets), processors
and retailers may not decrease their prices as input pric-
es fall in order to maintain adequate inventory levels.
Reagan and Weitzman (1982) present a related model
with asymmetric inventory adjustment costs due to the
non-negativity constraint on inventories. They observe
that prices should respond more to situations of excess
demand than to excess supply in the short run because
competitive firms have greater ability and incentives to
respond with inventory adjustment in the case of excess
supply.

(4) Search costs associated with asymmetric infor-
mation may lead to asymmetric price adjustment
(Bénabou and Gertner (1993)). Although most retail
food prices are more stable than the prices of the associ-
ated farm inputs, they tend to be more volatile than
other retail products, and this volatility implies low
returns and high costs for search. Further, consumers
may not have full information about the prices of prod-

ucts at the relevant supermarkets. Consequently, sellers
may take advantage of this information asymmetry and
retain their old retail price when the wholesale price
decreases. Further, consumers may form habits and
tend to shop certain stores for food products, so chang-
ing shopping habits may be costly for consumers. If
price differences are small, or are believed by consumers
to be small, consumers may ignore the price changes and
maintain their shopping routines. Hence, firms with
local market power may exploit their asymmetric infor-
mation to increase margins and cause price asym-
metries.

The key point to note here is that there are several
potential causes of asymmetric price transmission.
Further, we are unlikely to be able to determine the par-
ticular cause of an observed asymmetry. Given that
some of these reasons are more plausible in some mar-
kets than in others, we may be able to examine the find-
ings from several studies of asymmetric price transmis-
sion to compare the possible cases.

Previous Empirical Evidence

Economists have conducted hypothesis tests for
asymmetric price transmission in several agricultural
product markets using different methods and data, and
they have generally reached different conclusions. Given
the considerable importance of beef and pork in the US
food marketing system, much research effort has been
devoted to understanding price transmission across lev-
els of those markets. For example, Boyd and Brorsen
(1988) find that wholesale pork prices respond similarly
to farm pork price decreases and increases, and pork
retailers respond to wholesale pork price increases and
decreases in ways that are not significantly different.
Schroeder (1988) investigated price transmission for
specific pork cuts between wholesale and retail markets.
Although there is some evidence that retailers respond
more quickly to increasing wholesale prices than
decreasing wholesale prices, the cumulative effects are
very similar. More recently, Miller and Hayenga (2001)
test the symmetry of high— and low—frequency cycles in
weekly pork prices. They conclude that wholesale price
changes are asymmetrically transmitted to retail prices
in relatively low—frequency cycles, while farm pork pric-
es are asymmetrically transmitted to wholesale prices at
all frequencies. Although much of this research focuses
on asymmetric pricing across vertical market levels,
Bailey and Brorsen (1989) investigate spatial pricing in
fed cattle markets. They find that spatial price adjust-
ments in fed cattle markets are asymmetric, and prices
in other markets reacted more quickly to positive Texas
Panhandle price changes than to negative price changes.

Researchers have examined other agricultural prod-
uct markets for asymmetric price transmission. Ward
(1982) showed that wholesale fresh vegetable price
decreases are reflected at the retail level more quickly
than wholesale price increases, and wholesale price
decreases are more fully transmitted to the shipping
point (farm) level relative to wholesale price increases.
This asymmetric price adjustment pattern is distinctly
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different from the typical pattern. Kinnucan and Forker
(1987) examine farm-retail price transmission in the
dairy sector and find significant evidence of asymmetric
pricing. Other farm product examples include the
papers by Abdulai (2002); Azzam (1999); Bernard and
Willett (1996); Bunte and Peerlings (2003); Goodwin
and Holt (1999); Powers (1995); Romain, Doyon, and
Figon (2002); Serra and Goodwin (2003); and Willett,
Hansmire, and Bernard (1997). Finally, research on
asymmetric price transmission in non—agricultural prod-
uct markets has largely focused on gasoline prices.
These studies include Borenstein, Cameron and Gilbert
(1997); Balke, Brown and Yiicel (1998); Brown and
Yiicel (2000); Balke, Brown and Yiicel (2002); Eckert
(2002); and Bettendorf, Geest and Varkevisser (2003).

ESTIMATION AND TESTING ISSUES

Error Correction Models

In general, the theory of vertically related markets
implies that farm, wholesale, and retail prices for agricul-
tural products are linked through a long—run equilibrium
relationship. Consequently, the price series may be
non-stationary and cointegrated (Engle and Granger,
1987). To test the price series for unit roots, we use the
Augmented Dickey—Fuller (ADF) test (Said and Dickey,
1984), which is an extension of the Dickey—Fuller test
(Dickey and Fuller, 1979) that is asymptotically valid for
a general autoregressive moving average (ARMA) proc-
ess of unknown order. The ADF unit root tests for the
farm, wholesale and retail price series are based on three
lags, which is generally enough for price adjustment and
pass—through to be complete based on the findings
reported in the previous research. Given the possibility
of seasonal unit roots, we also conduct the seasonal unit
root test proposed by Dickey, Hasza and Fuller (1984)
for each product. The DHF test is very similar to ADF
test but is based on 12-month differences rather than
one—month differences. Asin the ADF case, the number
of lags included should be large enough so that the resid-
uals are white noise.

If the vertically related price series are mutually
non-stationary and integrated of the same order, we use
the observed price levels to estimate the cointegrating
relationship. For example, the cointegrating equation is
R=F,+[W,+e, for the retail-wholesale relationship and
W=po+p.F +¢. for the wholesale—farm relationship, and
we use these fitted models to conduct the cointegration
test under the Phillips—Perron z test procedure.

For cointegrated series, error correction (EC) mod-
els are commonly used to represent the long-run equi-
librium relationships among the vertically related prices.
The specification of the short-run components in the EC
models depends on the causal structure among the price
series, and we use the Granger causality test to deter-
mine the causal linkages among the farm, wholesale, and
retail price series for each product. For example, the
causal relationship among wholesale and retail prices is
examined by conducting an F—test based on the model

R,=a+ﬁ1Wx71+ﬁzerz+%RH+Vthfz+85 @Y

under the null hypothesis H, : $,=£,=0. If the coeffi-
cients on the lagged wholesale prices are jointly signifi-
cant, the wholesale prices cause, in the Granger sense,
the retail prices. Given that we use monthly price data,
feedback from downstream prices to upstream prices
may exist and is tested under the Granger criterion.

Based on the observed diagnostic test outcomes, we
specify an EC model that allows for potential asymmet-
ric price transmission in the short-run components of
the model. For example, the retail-wholesale price rela-
tionship may be evaluated with

ARFOH‘ﬁlARH +ﬁ2ARz—z +ﬁ3AVV, +,B4AVVH
+ﬁ5AVV[,2+ﬂ6AR:1+ﬁ7AW7+ﬁ8AW;l
11
+’)/<VVH — 'VRFO +267Di+8z (2)
=1

Here, the current change in retail prices depends on
preceding lags in retail price changes, the current and
lagged changes in the wholesale price, the asymmetry
terms, the error correction term, and a set of monthly
dummy variables. Note that the asymmetry terms are
based on the Heaviside function such that AW, =AW, if
AW, > 0 and AW,"=0 if AW,< 0. Accordingly, the asym-
metric EC model for the wholesale—farm price relation-
ship is

Am=a+ﬁ1AVVH+ﬁzAVthz+ﬂ3AFz+ﬂ4AFx71

+BAF o BAW L +BAF +BAF
11
+’)/<F,,1* VV[/H)‘FE&LDF"S{ (3)

=1
Finally, the wholesale price data are not available for
some products, and the analysis is limited to study of the
farm-retail price relationship. We use the following EC
model specification for these price series

ARt:OH-ﬂIARH+ﬁzAR;,z+ﬁ3AFz+ﬁ4AF:—1
+BsAF o BiAR L +BAF +BAF
11
+’)/<FH* VR171)+261'D1+£Y (4)

i=1

In each case, the test for asymmetric price transmis-
sion is based on the null hypothesis H, : 5:=8:=0 (no
asymmetry), which states that the downstream price
change in the current period is not asymmetrically
impacted by upstream price changes during the current
or preceding period.

When feedback is found from downstream to
upstream markets, we need to use a more extensive EC
model of the price changes for those goods. For exam-
ple, the wholesale price model with feedback from the
retail sector is

Am=a+ﬁ1AVVH+ﬁzAVthz+ﬂ3AFz+ﬂ4AFx71

+ﬁ5AFY72+ﬁ6AWT—1+,67AFT+,88AF:1+ﬁ9ART,1
+ﬁ10ARr—2+ﬁllARt+ﬂ12AR-:1
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11
+'}/(VV/71— vF,_ . — mﬁ—l)_'-zévD%-i_sl (5)
i=1

The null hypothesis for this case is Hy : S:=fs=fu=
1:=0, and rejection of the joint null hypothesis implies
that the wholesale price response is significantly asym-
metric due to the farm price changes or the retail price
changes.

Finally, we find that the farm and retail milk price
series are difference stationary but not cointegrated, so
we use a first difference polynomial lag model similar to
the one used by Boyd and Brorsen (1988):

AR/:a_'-ﬂlAR(—l +,32Aszz+ﬁ:z L—l+ﬂrlAF7—2+ﬂ5AF/il

11
+BAF Lo+Br* time+2.0.D,

i=1

(6)

Here, time is a trend variable, and the test for asym-
metric price transmission is based on the null hypothesis
H, : s+ p.=p:+:=0.

Before presenting the estimation and testing results,
we should note a number of minor model specification
and estimation issues. First, traditional specifications of
error correction models do not include current terms on
the righthand-side of the model, but some of the authors
in the asymmetric price transmission literature have not
strictly followed this convention. The current terms are
included on the righthand-side in order to capture intra—
period (i.e., within a given month) price relationships
across market levels. Therefore, the fitted error correc-
tion specifications may exhibit simultaneity bias because
the model contains potentially endogenous regressors.
Accordingly, we use two-stage least squares (2SLS) to
consistently estimate the EC models by including the
predicted values for the current terms on the righthand-
side. The predicted values are derived from the estimat-
ed reduced—form equations.

Second, the number of lagged values included on the
righthand-side of the error correction models is based
on the Schwarz Bayesian Criterion (SBC). For each of
the products considered in this study, two lagged values
(i.e., two months) yield the lowest SBC statistic for the
estimated asymmetric error correction models. Third,
the EC model parameters may not be stable across these
lengthy sample periods, and we use Chow tests to deter-
mine whether the coefficients in the EC models are dif-
ferent in the first and second halves of the sample peri-

Table 1. Summary of data sets
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od. Finally, the ECM specifications and the associated
hypothesis tests for asymmetric pricing only consider
the short-run dynamics of price transmission. We could
also extend the error correction term to account for the
long—run dynamics of asymmetric adjustment, but we
follow the existing literature and focus on the short—run
dynamics because the possible causes of the phenome-
non are generally associated with short-term pricing
behavior.

Estimation and Testing Results

The monthly data for the beef, pork, egg, broiler,
turkey, potato, tomato, lemon and milk prices at the
farm, wholesale and retail price levels were obtained
from USDA Economics and Statistics System (usda.
mannlib.cornell.edu). For most of the products, the data
sets have more than 240 observations (i.e., more than 20
years). Following the convention in this literature, we
use nominal prices to conduct all of the statistical analy-
sis in the paper. We present detailed information about
the data sets in Table 1 and the Data Appendix at the
end of the paper.

All of the prices series are non—stationary based on
the ADF test outcomes, and all of the series are cointe-
grated except the milk prices. We also found no signifi-
cant evidence of seasonal unit root exists for any of the
agricultural products in this study. The Granger causali-
ty test results are presented in Table 2. In general, the
price series for each product exhibit the expected farm—
to—wholesale-to—retail causal structure, and significant
feedback was observed in the pork, beef, eggs, turkey,
and lemon markets. The Chow test results (not present-
ed) provide moderate to strong evidence of significant
structural change in each of the cases.

Finally, the set of results for the hypothesis tests of
asymmetric price transmission are presented in Table 3,
and we can note several outcomes. First, the pork data
is the only price series that did not exhibit some form of
significant asymmetric price transmission. This result is
quite interesting given that the much of the previous lit-
erature has focused on pork prices, and other authors
have found significant evidence of asymmetric price
transmission. Second, the test results across market lev-
els are mixed, and there is no clear pattern in the asym-
metry test results for the different market levels. We
tend to find stronger evidence in the wholesale—farm

Sample period Sample size

Units Price series available

Pork Jan 1970 — Dec 2003 408
Beef Jan 1970 — Dec 2003 408
Broilers Jan 1980 — Dec 2000 252
Eggs Jan 1982 — Dec 2000 228
Turkey Jan 1979 — Dec 2000 264
Potatoes Jan 1985 — Dec 2001 204
Milk Jan 1980 — Dec 1998 228
Tomatoes Jan 1980 — Dec 2001 264
Lemon (South) Jan 1985 — Dec 1990 72
Lemon (West) Jan 1985 — Dec 1990 72

Lemon (N Central) Jan 1985 — Dec 1990 72

cents per pound
cents per pound
cents per pound
cents per pound
cents per pound
cents per pound
dollars per half gallon Farm, retail

cents per pound Farm, retail

dollars per 38 pound carton Farm, wholesale, retail
dollars per 38 pound carton Farm, wholesale, retail
dollars per 38 pound carton Farm, wholesale, retail

Farm, wholesale, retail
Farm, wholesale, retail
Farm, wholesale, retail
Farm, wholesale, retail
Farm, wholesale, retail
Farm, retail




Table 2. Causality and feedback test results
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Causality test Feedback test
Statistic P-value Statistic P-value
Pork Farm to wholesale 5.16 0.0061 1.01 0.3662
Wholesale to retail 70.20 <0.0001 2.47 0.0855
Beef Farm to wholesale 5.35 0.0051 2.07 0.1276
Wholesale to retail 100.86 <0.0001 16.78 <0.0001
Broilers Farm to wholesale 2.02 0.1349 0.63 0.5344
Wholesale to retail 25.76 <0.0001 1.40 0.2475
Eggs Farm to wholesale 2.84 0.0608 453 0.0118
Wholesale to retail 43.92 <0.0001 0.82 0.4431
Turkey Farm to wholesale 11.01 <0.0001 42.03 <0.0001
Wholesale to retail 2.59 0.0767 11.78 <0.0001
Potatoes Farm to retail 29.25 <0.0001 4.25 0.0156
Milk Farm to retail 7.95 0.0005 2.32 0.1007
Tomatoes Farm to retail 177.44 <0.0001 1.27 0.2820
Lemon (South) Farm to wholesale 15.79 <0.0001 2.03 0.1402
Wholesale to retail 3.91 0.0250 1.00 0.3752
Lemon (West) Farm to wholesale 4.57 0.0140 4.31 0.0175
Wholesale to retail 8.83 0.0004 1.74 0.1835
Lemon Farm to wholesale 7.49 0.0012 4.67 0.0127
(North Central) Wholesale to retail 10.30 0.0001 5.17 0.0083
Table 3. Price asymmetry test results
Market level Period Statistic P-value
Pork Farm to wholesale 1970 to 1986 0.02 0.8961
1987 to 2003 0.43 0.5137
Wholesale to retail 1970 to 1986 0.06 0.8120
1987 to 2003 0.57 0.4527
Beef Farm to wholesale 1970 to 1986 26.67 0.0001
1987 to 2003 8.567 0.0002
Wholesale to retail 1970 to 1986 2.06 0.1292
1987 to 2003 5.86 0.0031
Broilers Farm to wholesale Jan 1980 to Jun 1990 14.54 0.0001
Jul 1990 to Dec 2000 4.90 0.0084
Wholesale to retail Jan 1980 to Jun 1990 3.43 0.0342
Jul 1990 to Dec 2000 1.42 0.2436
Eggs Farm to wholesale Jan 1982 to Jun 1991 10.48 0.0001
Jul 1991 to Dec 2000 7.22 0.0010
Wholesale to retail Jan 1982 to Jun 1991 6.21 0.0025
Jul 1991 to Dec 2000 6.03 0.0029
Turkey Farm to wholesale 1979 to 1989 25.14 0.0001
1990 to 2000 6.86 0.0013
Wholesale to retail 1979 to 1989 5.90 0.0032
1990 to 2000 0.24 0.7842
Potatoes Farm to retail Jan 1985 to Jun 1993 3.61 0.0318
Jul 1993 to Dec 2001 2.76 0.0691
Tomatoes Farm to retail 1980 to 1990 3.33 0.0396
1991 to 2001 8.02 0.0006
Milk Farm to retail Jan 1980 — Dec 1998 0.76 0.3829
Lemon (South) Farm to wholesale Jan 1985 — Dec 1990 0.87 0.4227
Wholesale to retail Jan 1985 — Dec 1990 5.98 0.0036
Lemon (West) Farm to wholesale Jan 1985 — Dec 1990 3.78 0.0263
Wholesale to retail Jan 1985 — Dec 1990 0.55 0.5811
Lemon Farm to wholesale Jan 1985 — Dec 1990 4.63 0.0121
(North Central) Wholesale to retail Jan 1985 — Dec 1990 0.05 0.9523

price relationship, but this outcome is not uniform with-
in the sample (e.g., the lemon market in the Southern

META-ANAIYSIS OF ASYMMETRY TEST

US). Third, the evidence does not exhibit a strong tem- RESULTS

poral pattern. Although some markets indicate stronger To resolve some of the uncertainty present in the
evidence of asymmetric pricing in the earlier periods, asymmetric pricing test results, we estimate a meta—ana-
this outcome is also not uniform (e.g., the beef retail— lytic regression model based on these test results. The

wholesale and tomato cases are counter—-examples).

dependent variable for the regression model is the
observed p—value for the asymmetry test statistic, and
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the non—constant explanatory variables include dummy
variables for wholesale—farm test outcomes and sample
periods occurring before 1990. There are also four prod-
uct—specific dummy variables for pork, beef, poultry
(broilers, turkey, and eggs), and lemons, which implies
that the base group for comparison is potatoes, toma-
toes, and milk. We also include a continuous variable
that represents the length of the sample period.

The ordinary least squares (OLS) estimation results
for the meta—analytic model are presented in Table 4.
Although the sample is relatively small (N=31), the fit-
ted model explains about 55% of the observed variation
in the p—values. All but one of the signs on the estimat-
ed coefficients agree with expectations, and three of the
estimates are significantly different from zero at the 10%
level (wholesale—farm, pork, and lemon). In particular,
the wholesale—farm cases have p—values that are 0.163
less than the base group, which agrees with our observa-
tion that the wholesale—farm relationship tends to have
more significant asymmetric price transmission. The
negative coefficient on the pre-1990 dummy variable
also supports our observation that asymmetric pricing is
more prominent in the early sub-sample periods, but
this effect is very small (i.e., p—values are roughly 0.01
smaller in the pre-1990 period).

The pork and lemon p-values tend to be 0.44 and
0.54 above the base group (respectively), and both
results are statistically significant. The beef p-values
are smaller than the base p—values by 0.19, and the poul-
try p—values are larger than the base p-values by 0.11.
However, these estimates are not significantly different
from zero. Finally, we note that the evidence associated
with the sample period length is contrary to expecta-
tions — in general, we expect that longer samples may
exhibit more evidence of asymmetric price transmission
due to the larger number of complete price cycles in the
data. To the contrary, the estimated meta—analytic
model indicates that the test p-value is expected to
increase by 0.04 for each year added to the sample peri-
od. The estimate is not statistically significant, but the
p—-value associated with this coefficient is moderately
small at 0.19.

Table 4. Meta—Analysis Regression Results

OLS

Estimate t-ratio p-value
Intercept —0.346 -0.955 0.350
Farm-wholesale -0.163 —-1.746 0.094
Pre-1990 -0.011 -0.110 0.914
Pork 0.446 1.984 0.059
Beef -0.190 -0.844 0.408
Poultry 0.112 0.804 0.430
Lemon 0.540 2.399 0.025
Sample 0.0386 1.348 0.191
R*=0.545
Adjusted R*=0.407
N=31

CONCLUSION

This paper uses estimated EC models to test for
asymmetric price transmission in the observed price
data for several US agricultural product markets. The
test results suggest that strong price asymmetry exists
in the markets for beef, broilers, eggs, turkey, potatoes,
tomatoes and lemons (all three regions). Overall, the
statistically significant evidence of asymmetric price
transmission was found in the farm-to—wholesale price
relationship or the wholesale—to-retail price relationship
for some commodities, and the test results were signifi-
cant in both market levels for some products.

The meta—analysis based on the test p—values helped
to clarify some of the observed patterns in the test
results. In particular, the evidence of asymmetric price
transmission is highly product specific, and this appears
to be the strongest common relationship in the com-
bined test results. Further, we found significantly
stronger evidence of asymmetric pricing in farm-to—
wholesale markets and moderate evidence of asym-
metries in the earlier years of our sample periods (i.e.,
before 1990). Finally, we found modest evidence of less
asymmetric price transmission in longer samples, which
is not statistically significant but still contrary to our
expectations.

Before concluding, we should acknowledge that
there are certain data limitations of this study. First, we
should keep in mind that the asymmetry test depends on
the error correction model specifications. Second, struc-
tural change is statistically significant for some mid—
sample regime changes, but the asymmetry test results
may be affected if the actual regime change occurs else-
where in the sample period. Third, researchers have
expressed concerns about the quality of some price data
available from federal sources. For example, much of
the farm and wholesale trade for livestock and other
farm products is covered by contracted sales that may
not be adequately represented in survey data, especially
in the past few years. Also, the retail meat price data
may not fully reflect price specials or discounts so that
the reported monthly price data over—estimate the actu-
al retail meat prices.
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DATA APPENDIX

Beef and Pork Prices (cents per pound)

The USDA Economic Research Service (ERS) uses a stand-
ard animal to calculate the beef and pork price spreads. This
standard animal is cut up in a fixed way at the packing plant, and
its wholesale cuts are in turn cut up in a standard way at the
retail level. To compare the total value of the animal at the farm
with the total value of the animal at the wholesale and retail lev-
els, ERS calculates the price spreads on a per—pound-of-retail
product basis. A pound of retail beef requires 2.40 pounds of the
standard live steer and 1.14 pounds of wholesale beef. For hogs,
the conversion factors are 1.869 pounds of live hog per pound of
retail cuts and 1.04 pounds of wholesale cuts per pound of retail
cuts.

Egg, Broiler and Turkey Prices (cents per pound)

Farm, wholesale, and retail egg prices represent Grade A
large egss (excludes hatching eggs). Broiler farm prices are the
average price received by farmers, wholesale prices are 12—city
composite wholesale prices for ready—to—cook broilers, and retail
prices are the composite retail prices for young chickens. Turkey
farm prices are the live weight prices received by farmers, whole-
sale prices are a weighted average for three representative
regions (central, eastern and western, where the central region
receives twice the weight of the other two regions in the averag-
es), and retail prices are the average U.S. retail prices for whole
frozen birds.

Lemon Prices (dollars per 38 pound carton)

The farmer (grower) price is from USDA’s National
Agricultural Statistics Service (NASS) database. The wholesale
prices are from USDA’s Agricultural Marketing Service (AMS)
Market News Group, which surveys terminals around the country
on a daily basis. The retail prices come from the U.S. Bureau of
Labor Statistics (BLS) and are part of the monthly BLS consumer
price database. The retail lemon prices are available for three
regions in the US (West, South and North Central).
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Potato and Tomato Prices (cents per pound)

Farm prices for potatoes and tomatoes are average shipping—
point prices calculated by USDA/NASS using information report-
ed by the Market News Service of USDA/AMS.

Retail prices are collected for use in calculating the
Consumer Price Index (CPI) for 87 urban areas and from about
23,000 retail and service establishments in the US. Comparable

wholesale price data for potatoes and tomatoes are not available.

Milk Prices (dollars per half gallon)

Farm milk prices are prices received by farmers for milk eli-
gible for fluid use, and retail prices are fortified retail prices for
fresh whole milk. Both price series are collected by BLS, and
there is no comparable wholesale milk price series available.



