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Introduction Methodology
/Theil(1971) derived an matrix equation that delineated \
ﬁradltlonal NEIO model \

aggregation bias form the linear model based on
theoretical finding. We extend Thell's foundation to

s agricultural and food industries become increasingly mtegrated

Let's suppose that cost function is a trans-log cost function form as
and concentrated, there have been numerous studies estimating PP J

market power of these industries. New empirical industrial logc = 5, +Z B, logw, + B, logy+= ZZ B, logw, Iogwb+z B,.logylogw, + B, (logy)* +v, (1) equation (9) and derive different kinds of aggregation bias.
organization (NEIO) models first derive conceptual models from where [Snm—ﬁmanl, w, is input price, a,b= ?<1 M, Kis capital mput L is labor input, M is intermediate Y =XB+& (10)
profit-maximizing-theory of a single “representative” firm, and then inputand y is output where (Xoi, Xui, Xai, Xai» Xai, Xsi ) = (L, Yi, Wi , Wi, Wi )

: : i : i 1 _ - 13, 5
market power parameters are estimated using market _O_r industry The input demand function can be derived by Shephard’s Lemma when cost is minimized under profit (Bois Bus Baibs B s ) = (B 2By By Byvss By 5252(@ ~AIx _X)_Eésx’igﬂ ve
level data due to the lack of firm-level data. However, it is well maximization problem. Y and € are column vector with T-elements of
known in empirical econometrics that when relations are derived 3

in empirical | s, =B+ B, logw, + B, logy 2) /( Jand e, B, and vector can be expressed as
from microeconomic theory, but are estimated by means of - Y
ted data, th ti lead to biased t _ [ﬂo BB B B OB 2Py P Pr B O]
aggregated daia, the aggregation caniead 1o blased parametet where ¢ _%%  a=K, L, M ands, is the industrial cost-share equation. ,Bi'=[ﬂoa B P Ba Bu 01=[By 2By Bui Sui B O]

estimates. ¢

The equation (5) can be generated from the first order condition of profit maximization equation. From the equation (10)

Take the estimation of market power in the U.S. beef processing i i
industry as an example. A conceptual model for this analysis may p=(" ):3 +2p,,logy + B, logw, + 4, logw,_ + S, logw, ]/(1_j (3) 5=3+Z{ i_%l}ﬁi -YR+(XX)'Xe (1Y
start from the theory of profit maximization and derive an individual where 1 IS 2 demand elasticity, c is total cost.
processor’s price equation with a market conduct parameter
typically represented by a conjectural coefficient or elasticity of the
processor. However, the empirical estimation of the model is
usually based on aggregate time-series data at either market or
Industry level, which does not consider the heterogeneity of
individual processor’s firm behavior. The applied econometrics
literature indicates that ignoring heterogeneity in estimates of
iIndividual firm behavior (represented by conjectural coefficient or
elasticity) may result in biased estimation of overall market power Fu rth er Stu d | es
of U.S. beef processors. Therefore, the issue of aggregation bias
raises concerns regarding the validity of market power estimated
from aggregate data and highlights the need for research
designed to enhance our understanding of aggregation bias in
estimating market power. A proper understanding of the
aggregation problem and the particular method chosen for the
resolution is of the crucial importance for estimating market power
of agricultural and food industries.

The equation (6) is output demand function and can be written as

* The second term of right side of equation (11) Is
aggregation bias from ignoring the parameter
heterogeneity and third term is the bias caused by using
linearly aggregated data for nonlinear macro model.

Iny=a+nIn(p/S)+ plIn(q/S) (4)

where n is demand elasticity, p is income elasticity, q is GNP, S is GNP deflator.

The equation (7) is total cost

C =W, X, +W_ X +W, X, (5)

2. Aggregation Bias

e A tion Bias f Cost Sh Equati :
ggregation bias from L0st share Equation « A new procedure that combines aggregate data and

publically available firm-level data will be developed to
reduce aggregation bias.

Let's assume that n firms exist, then sum each firm’s cost share equation and divide by n, then the
equation IS expressed as

_Zsal :_Zﬁal T ZZﬂabl IOgW T — Zﬂyal |Og Yi (6)

|1b1

Adding and subtracting Z : Z,Bab, Zlog . and Zﬂya. Z|09 Y, the equation (6) is
b=1

=1

ﬂa + Z,Bab |09 Wab + ,Bya |09 y + ZCOV (ﬂabl 1 abl) + COV(ﬂya, 1 |Og yl) (7)
o _Z:Bab Z('Og Wapi — Iog Wab)2 o _IByaZ(IOg Yi — Iog yab)2
Obj eCt | Ves « Aggregation Bias from Price Equation Referen ces

The equation (3) can be showed as equation (8)

A | /[ @
=| — KK i logX; 1-—— 8
p (y),zoﬂ o[l e

Wherel 1 2 N and (,Bm [Bll ﬂ2lﬁ3l ﬂ4|) (ﬂyl 2ﬂyyl ﬁyKI ﬂyLI ﬂyMl)(Xm Xll X2| X3| X4|) (1 Yi, Wi, Wi, WMi)
Let's add and subtract Z Z,B,. Z'OQ X;i to right sight and also 29 Zk to left side of

|
parell -

* Empirical analysis will be conducted to demonstrate the
aggregation bias and how the aggregation bias can be
reduced by combining aggregate data and publically
available firm-level data in the newly developed procedure.

'

* This paper derives aggregation bias analytically from the
previous NEIO approach. A statistical procedure Is developed
to quantify the degree of bias and conditions under which
aggregation bias is likely to occur.
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equation (8),

p:£CJ <Z,B, log X; +Zcov (,BJ,,Iogx,,)——ZB (Iogx,—i—log>‘<,9)2 / 1—‘9—1cov(8 Z‘j (yj - (9)
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* New procedure is introduced to demonstrate how the
aggregation bias can be reduced or eliminated by combining
aggregated market-level data with published firm-level data.
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where (yj Is the harmonic mean of y.



