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’ o FOOD SYSTEM DEMAND ESTIMATION : '
COMBINING %AMPLE INFORMATION WITH SLUTSKY RESTRICTIONS
| INTRODUCTION |
The determ1nants of consumer demand for food commod1t1es arev1mportant to

agr1cu1tura1 policy makers and forecasters ModeT spec1f1cat1ons typ1ca11y’
;'1nc1ude as expTanatory var1ab1es own- pr1ce, pr1ces of close subst1tutes and
~compIements,A 1ncome, and perhaps an 1nd1cator of taste and preferences :
ETast1c1t1es obta1ned from these spec1f1cat1ons tend to be sens1t1ve to thef
o choice of» sampTe per1od and mod1f1cat1ons 1n the spec1f1cat1on including
aTternat1ve var1abTe comb1nat1ons and funct1ona1 forms (K1nq, Wohlgenant).
* These ad hoc spec1f1cat1ons result in modeTs that often produce unsat1sfactory‘
:'Nforecast and poTvcy anaTyses | | |

A complete demand system for food commod1t1es is an aTternat1ve to thesev

. ad hoc spec1f1cat1ons Ear11er works by Brandow, George and K1ng; and Hassan

‘Tand Johnson ut1112ed STutsky restr1ct1ons from 1nd1v1dua1 consumer demand :

theory to "construct" a matrix of dem ‘d parameters More recently, Huang and

~ Haidacher empToyed constra1ned max1mum T1ke11hood est1mat1on :and STutsky
restr1ct1ons to s1mu1taneous1y est1mate a system of food demand
when preferences are homothet1c and the d1str1but1on of income is
'.1ndependent of pr1ces, the market demand funct1on has aTT the propert1es ofv
'the 1nd1v1dua1 consumer demand funct1on (Ewsenberg) | However, generaTTy, and
in part1cu1ar non- homothet1c, preferences need not sat1sfy the STutsky
restr1ct1ons (Sonnensche1n 1973a, 1973b D1ewert) | The - 1mportance of these
“results for app11ed demand ana]ys1s 1s cTear ‘strong assumpt1ons are needed
to ]ust1fy use of the STutsky restr1ct1ons 1n vest1mat1ng market demand.
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Emp1r1ca11y, the quest1on of when the S1utsky restr1ct1ons carry over to:b

market data has been ~the subject of extens1ve 1nvest1gat1on (Deaton and »

Mue]lbauer) For market data, the S1utsky restr1ct10ns are usua11y reJected
(Barten, Byron, Court, L1uch) Of course, these restr1ct1ons can be imposed
: by the ut111ty funct1on for the demand system, but this 1atter approach andA
var1ants that perm1t test1ng of the Slutsky restr1ct1ons and in fact
’separab111ty assumpt1ons are not feas1b1e for d1saggregated demand systems
(Berndt et al. Chr1stensen et al.). ‘ ' 'H
Prob]ems w1th mu1t1co111near1ty and observat1ona1 errors in market data,
h, however, prec1ude the re]evance of an unconstra1ned system. The app11cat10n
;f‘of prior information to demand system parameters 1s an appea11ng a1ternat1ve
:to ful]y constra1ned or unconstra1ned systems , Bayes1an 1nference is one .
v.method. of_ app1y1ng pr1or 1nformat1on to demand systems. Keiferv uses theh‘
5_theorettca1 restrictions:applicabte to a single consumer as prtor information

in a Bayes1an proredure to obtain parameter est1mates for 1abor supp]y and

"f',household expendwtures ' The11 and Go1dberger s m1xed est1mat1on techn1que is -

:'Ianother method of app1y1ng pr1or 1nformat1on.; Recent]y, Safyurt1u et al.
"hhave shown that S]utsky restr1ct1ons can be app11ed in market demand systems
- est1mat1on 1oca11y and stochast1ca11y | -#
| In th1s analys1s, the procedures suggested by Safyurt]u et al. | are
bapp11ed to a system of market food demand for the Un1ted States Compar1sons
'of the resu1ts are d1scussed based on unrestr1cted ord1naryi1east squares'
est1mat1ons, exact restr1ct1ons of the S]utsky cond1t1ons, and m1xed
'est1mat1on of the demand system, where the restr1ct1ons are app11ed locally
and stochast1ca1]y Substant1a1vd1fferences in the pred1ct1ve ab111t1es of
| the est1mated} equatwons are found ,based‘_uponhl(the degree of) restr1ct1on

imposition.



MODEL .

- Linear Demand Systems‘

‘_ For the local, stochastic approx1mat1on to the demand system, 11near1ty
e_1n the structura1 parameters is assumed. Let the vectors of T observatlons on |
' theb j ‘fbv1,° cees. N commod1ty groups be denoted kyi. The concomitant

fobservat1ons on prices and income (or tota]_fOOd expenditure)‘are'dEnoted by

:vuthevmatr1x Xs of dimension Tx((n+1),e 2). The demand equatioh for the ith

"_commodity (or‘group) is then |

;‘ ,vvyi X, B . u ’ ,‘ L "‘, e;o | (1)
where' 85 is ai conformable parameter vector and Uy is the vector - of

d1sturbances distributed with mean 0 and variance covariance matr1x 9 i

N The full system of n demand equat1ons can be expressed as :j |

Sy =XB+u C L o (2)

. ! ' '
where YUy Yo ves yg)s B (31, Bps wevs B)sut = (ug, ups ey up)

a and X 1s a nTxn¥ block diagonal matr1x w1th d1agona1 submatr1ces X (Ze]]ner).

M1xed Est1mat1on

Us1ng the m1xed estimation procedure, Pau]us showed how stochast1c prior
"d1nformat1on on a subset of the parameter vector (income elasticities) could be
-._effect1ve1y combined with the samp1e data - to yield own price elasticity
vest1mates that are much more prec1se (small standard dev1at1on) than those of
g the_samp]e. M1xed est1mat1on was used to combine prior and samp1e information
.bvbecause of its f1ex1b111ty and ease 'of implementation. Furthermore, the
' process resulted in a"stgnificant reduction in the effect1ve number of
unconstra1ned parameters in a model.
' For the consumer opt1m1zat1on problem, there are (nz—h)/Z symmetry

_restr1ct1ons, n homogene1ty restrjct1ons, and one Engel  aggregation



restr1ct10n Moreover, these restr1ct1ons are appropr1ate for the 1nd1v1dua1

- consumer onTy for se]ected prices, quant1t1es, and income or 1mp11c1t1y,

o 'budget proport1ons unTess separab111ty assumpt1ons are 1mposed

S stochast1c pr1or restr1ct1ons can be

The market data 1nc1ude effects of heterogene1ty of. preferences, proxyhe‘
"var1ab1es for pr1ces and incomes, and d1fferences in the household production
~ functions to mentton a few of the reasons for inaccuracies Jn the STutsky
conditions:f ‘These 1naccurac1es are the bas1s for imposing"the STUtSky'v
'restr1ct1ons stochast1ca11y | ‘ | |

P

The fuTT set of stochast1c restrlct1ons based on the STutsky cond1t1ons
’h.can be wr1tten ‘ = | h e |

. _‘; R3,+av' : .' }v;, 'f‘ o ., | s_ o | (3)
where_R is‘a matrix’of dimension Jx((n)‘= k) w1th J <K and r is a conformabTy
'vdefinedv'vector IOf constants  The 'mixed est1mat1on prob]em (Theil and
»Gonberger) is compTeted by assumpt1ons on the d1str1but1on of the elements of

v wh1ch are. assumed d1str1buted E(v) = O and E(vv ) = 021.=;V,;k;"

v
The m1xed est1mator is - CoET » | _ v
#=(x'e Iy R v R) (xtnf}y + nEVét})‘ R ,,j”,j (4
.‘w1th covariance matr1x _ _'i ﬁ.., | L -
| var(s*) (X! 1X + R V Tyl ; . o (5)
It 1s eas11y shown that var(B) - var(e*), where B is the Teast squares
'.est1mator, ‘ish pos1t1ve sem1def1n1te (Fomby,h Hi1l, and Johnson) 'The

e1ghted more or less strongTy reTat1veh

'»"_to the sampTe data by 1ncorporat1ng a factor l/w As wro, the m;xed,estlmator'

i
i

‘_approaches the OLS est1mator Then the/m1xed est1mator Ts j

RN 1x + R PV “Tpig)” 1(x aly + R Pv‘lp W (6

; where Pis a d1agona1 matrix w1th eTements equaT to w 1/2; 'Anﬁad hoclmethod

»‘“fof appropr1ate1y we1ght1ng the restr1ct1ons 1s to evaTuate them us1ng demand



'dparameters est1mated from the samp1e data a1one ' By app1y1ng these parameters

and the average expend1ture proport1ons, r and R, d1strjbut10ns of the

’res1duals for the S1utsky restr1ct10ns can be calcu]ated It is emphasized

,.that spec1fy1ng the S1utsky restr1ct1ons using R and r at their'mean values

o 1mp11es the restr1ct1ons are "more true for values of pr1ces and quant1t1esp'.

o near the reference va1ues than for: other va]ues of pr1ces and quant1t1es

- Th1s is the reason for def1n1ng the est1mators as 1oca1 approx1mat1ons to the N

: market demand system
DATA -
}Data for the market demand re1at1onsh1ps are retail price 1ndexes, per cap1ta‘
»food consumpt1on and tota] per cap1ta food expend1tures A11 pr1ce 1ndexes
:vand-expend1tures are'deflated by a nonfood price index cons1stent with the:
' suggest1on by LaFrance regarding the est1mat1on of 1ncomp1ete demand systems
- (ive., the nonfood:category was not est1mated). Th1s def]ator is. the most
-hgeneral way to atta1n zero degree homogene1ty w1th constant pr1ces and income

‘ e]ast1c1t1es for an 1ncomp1ete system of demand equat1ons

- Food consumpt1on was d1saggregated into f1ve spec1f1c meat groups -- beef.f-

"ut,and vea] pork pou]try, f1sh, and other meats -- and seven other food groups»*

' ff'—-beggs, da1ry, fru1ts and vegetables, cerea]s and bakery products, sugars and

sweeteners, and non a1coho]1c beverages Pr1ce 1ndexes, food expend1tures;

consumpt1on 1evels, and popu]at1on data were obta1ned from two USDA bu]let1ns

| »Food Consumpt1on, Pr1ces, and Expend1tures (FCPE), and FCPE 1963 83 Annual
- quant1ty, pr1ce and expend1ture data span years 1951 1983 |
| Budget share we1ghts were der1ved from va1ue aggregates for food 1tems-
: for the per1ods 1957 1959 and 1965- 1067 These value aggregates_werevfound in
| FCPE. - EA SRS



| RFSULTS . ; |
T,The? tweTye'Lcommodity system for food was est1mated us1ng doubTe
'rk10qar1thm1c funct1ona1 torm. As a resuTt aTT reported coeff1c1ents are
‘constant pr1ce and expenditure eTast1c1t1es_ w1th respect~ to the food
commodity ' The modeT was est1mated us1ng ord1nary least squares, exactTy
irestr1cted Teast squares, and m1xed est1mat1on where restr1ct1ons were imposed
"both Toca]Ty and stochast1ca11y |
The coeff1c1ent est1mates frombthe ord1nary 1east squares estimates arel

reported in TabTe 1. W1th the exceptlon of fTSh da1ry, and sugars, all of |

,:the own pr1ce eTast1c1t1es have the expected s1gn However, on]y 51x of these»
'Z“are stat1st1ca11y s1gn1f1cant 0f»the2122 cross price'eTasticities; only 24 —
are swgn1f1cant S e |

| The exactly restr1cted Teast squares est1mates are reported in Tab]e 2
Homogene1ty, EngeT aqgregat1on and symmetry cond1t1ons hon exactly us1ng the‘
unrounded est1mates W1th the except1on of f1sh and da1ry, aTT of the own
,':pr1ce eTast1c1t1es have. the expected negat1ve s1gn, and on]y one of these 15‘
n.stat1st1ca11y 1ns1qn1f1cant | Many more, 96 of the 122,§?cross pr1ce‘}
v:eTast1c1t1es were s1gn1f1cant when compared to the unrestr1cted OLS est1mates 3
‘ The resuTts obta1ned from the m1xed est1mat1on procedure are shown 1nv'
‘ Tablev3. (In th1s anaTys1s, the sampTe data and. the STutsky restr1ct1ons were
tWeighted»equaTTy. Other weighting schemes have been 1nvest1gated and ares
h avaTTabTe_ from the authors ) 'As: w1th the unrestrvcted and restr1cted
, est1mates, the own pr1ce ela<t1c1t1es for fish' and da1ry are pos1t1ve Only "
one of the correctTy s1gned own pr1ce eTast1c1t1es is 1ns1gn1f1cant.‘ ATmost

half (47) of the cross pr1ce eTast1c1t1es are s1gn1f1cant The expenditure

” lq'elast1c1t1es for aTT the commod1f1es w1th the except1on of pouTtry and sugar

’dec11ned when' compared to the exact]y restr1cted est1mates



CTABLE 1

* UNCONSTRAINED OR ORDINARY LEAST SQUARES ESTIMATES OF ELASTICITIES AND
THEIR STANDARD ERRORS FOR TWELVE FOOD GROUPS IN THE UNITED STATES, 1951-1983

‘ - ) e 'Other " Fruits and - Sugars and Fats
Beef . Pork Poultry Fish Meats  Eggs Da1ry Vegetables Cerea]s Sweeteners and Oils Beverages Expend1tures Constant
Beef . . -.53 .36 -.02 .00 -.66 -.12 .71 . .56 -2 -1 -3 -6 1.201»., -2.98"
R 46 .22 13 19 .56 .12 .40 .32 560 .22 .2 0 .33 2.05°
Pork -5 <101 .32 . .16 .39 -0 0 49 -.26 =24 -.03 o -2 o -6
26 2 w07 320 .07 .22 18 32 2 2 06 a9 1.5
Poultry  -.36 =~ -.12 -.61 .04 .86 =-.07 -.21 . =07  -.02 -.03 S0 =03 101 -2.45
_ 909 05 .08 .23 .05 .16 .13 23 .09 .09 w08 AE .85
Fish =26 .11 .05 .53 .25 -.05 .05 . ,03  -.91 26 -.03 -1 .05 - 2.09
o a1 070 .29 .06 .21 17 .29 M s a7 1.07
' Other Meats = .30 .08 .10 -.20  -.82 . 1.03 . -.06 69 -k 21 .03 -05 2,99
. 380 18 1 16 470 100733 .27 470 8 a7 . .08 .28 171
Eggs 19 -.01 .25 -.35 -.15 52 =21 =300 -.06 .5 .07 -6  4.69
v .16 08 .05 07 .20 a1 20 .08 .07 .08 A2 .72
Dairy .27 .12 A1 -.23 -.36 .01 .02 .01 . .20 -1 .03 - .08 -9 7,01
o s .07 .04 .06 .18 .0s .12 .10 .18 . .07 .07 .03 . .10 e
" Fruits and = .12 -.07 .11 .06 -.01 .08 -.27  -.58 .26 .05  ~-.06 A2 - -.02 6.3
Vegetables .22 .10 .06 .09 .27 .06 .19 .15 .27 S0 .10 .05 .16 97
Cereals .00 ~-.03 - .09 .08 A4 .00 .14 -30 - -.22 21 -.08 .06 -6 5.93
.22 .10 .06 .09 .26 .06 .18 .15 .26 40 .0 .05 . .5 .o
Sugars and  -.41 - -.18  -.04 .28 .40 -.07 =-.05 = .24  -.47 .09 ~ -.07 . -.15 . .60 - 1.10
Sweeteners .31 . .15 09 .13 .38 .08 .27 .21 .38 .15 g 07 .22 137
Fats and ~ =.27 =.10 -~ .09 .05 - .2b =15 =13 -0 =09 - .02 .09 =30 =11 - 1,90 . -2.91
0ils .09 .09 .06 08 .26 .05 .17 L4 24 .09 09 ok 18 .87
Beverages -.52 ° -.19 27'v‘ -.02 7% -.15- .66 .09 . -.53 - ,09 - .06 -3 =51 '5.89

490 24 4 .21 .61 .13 43 .34 .61 .23 .23 10 360 S2.21




'-_ TABLE 2

: EXACTLY RESTRlCTED LEAST SQUARES ESTIMATES OF ELASTICITIES AND
THEIR STANDARD ERRORS FOR TWELVE FOOD GROUPS IN THE UNITED STATES, 1951-1983

Other © Fruits and B Sugars and . Fats

‘Beef Pork - Pou]try Fishf Meats Eggs Da1ry Vegetables Cereals Sweeteners’ and O0ils Beverages Expenditures Constant
Beef -.98 .02 =02 .01 -.10 -.07.  -.61 -.53 -1 " -.07 -.05 -.25 . 3.07 -14.52
.05 .02 .01 .01 08 .01 .03 .05 .03 .02 .01 .02 .06 .36
Pork 18 -89 .03 .07 -2 -.09 -.32  -.42 -.21 =09 .00 -.14 - 1.99 -8.16
' .03 .03 .01 .01 .02 .01 .03 .04 .02 .02 .01 .01 L0k .25
Poultry 23 .16 =77 -.03 .06 .05 -.24 o -.27 -.13 .08  -.05 -.01 L -1.86
.04 .03 .03 .02 .03 .01 .06 . .06 .03 -o.02 02 .02 07 - - .41
Fish - .27 33 -.07 .33 -.56 -.33 -.53 -.18 -.51 - -.10 S =02 0 -.07 1.k -6.46
- .07 .04 .03 .05 .08 .02 .09 .08 .07 04 .03 .02 : .08 .50
Other Meats . -.31 -3 . -.01  -.38  -,18 -.17 -.39  -.65 b -.56 . =.07 -.07 2,67 -13.81 -
o . W13 .06 L0805 .16 L0377 .11 .09 .09 .05 .05 . 03 .09 .57
Eggs 1 -.05 .08  -.18  -.08 -.11 .36 -.19 -4 -.19 .00 .06 .33 1.65
.03 .02 .01 ©.01 . .03 .01 .03 .03 .03 .02 .01 01 .03 .21
Dairy -.06 .01 .02 - -.06 .02 .10 13 -.06 .09 -.13 - -.06 .07 - -.03 6.03
S .02 .02 .01 L0102 .01 .04 0% 02 .02 .01 . .01 .04 .22
"Fruits and .08 .00 . -.02 01 -.01 -.02 -.06 =10 -.08 .04 -.01 .08 .08 5.64
Vegetables .03 .02 .0 .01 .02 .01 .03 o .on .02 .01 .01 .01 .04 .23
Cereals -.12 .00 -.01 -.08 .27 -.04 A5 0 =4 -7 .16 .01 .03 -.07 . 5.43
_ .04 .02 .01 .02 .08 .01 .04 0L -.0b .02 .02 .01 .04 .26
Sugars and .15  -.04 .07 -.03 -.32 -,15 ~-.55 .02 .23 -4 A2 0 - .76 .13
Sweeteners .04 .03 .02 .02 .03 .01 .05 .06 .04 .03 .02 .02 .06 .37
Fats and ~ = -.04 =~ .03~ =10 ~=.01 _-.04-.05 ~-.61 . -.37 -0 .17 -30 . -,11. 1,55~ -~ =5,74 - -
 0ils .05 .03 - .02 .03 .06 .02 .07 .06 .05 .03 04 .02 .06 . .40
Beverages -.55 -.25 -.06 =-.05 -.03 -.02 ~-.16 -.12 -.16 -.19 -.08 ~ -.49 2.16 -10.58
.04 .02 .01 . .01 .02 .01 .04 .05 .02 .02 .01 -~ .03 .07 © .40

Budget Shares .141 =~ ,089. .042 .024 .038 .038 - .170 221 .02 .054 .030 .052




TABLE 3~

MIXED ESTIMATION ESTIMATES OF ELASTICITIES AND :
THEIR STANDARD ERRORS FOR TWELVE FOOD GROUPS IN THE UNITED STATES, 1951-1983

~ Other Fruits and Sugars and Fats

Beef Pork Poultry Fish  ~Meats Eggs Dairy Vegetables Cereals Sweeteners and 0ils Beverages Expenditures'Constant
Beef ' -.86 .18 . .03 02 -.10 .00 -.04 .27 -7 -.02 -.08 -.25 1.39  -4.15
o .07 .05 .03 02 .05 .03 .12 A3 .08 .04 .03 .03 a2 73
Pork - .30 -.78 .18 10 =.05 .00 .13 -.27 -.06 - -.08 .03 . -.03 .52 o .84
. .05 .04 .03 .02 .04 .03 .10 .10 .08 .04 .03 .02 .09 - .54
Poultry A7 .09 -.69 -,05 .13 -.01  ~-.28 -.02 -.04 -.06 -.02 .02 . 1.10 -3.00
.05 .0 .03 .03 .05 .03 .09 .08 .08 04 .03 . .02 .08 .50
Fish .23 .33 .05 .46 =27 -2 -.23 . .06 -.45 .06 -.04 -.02  -.09 2.97
.08 .05 .0k .06 .09 .03 .11 .10 100 .05 .04 .03 .10 .64
Other Meats =-.07.  =-.03 .12  -.,17  =.27 =-.01 .32 -.06 .41 -.33 .00 -.06 -.08 3.16
oo W08 .06 050 17 06 L& - 1313 .06 .05 .0% .13 .82
Eggs .07 .01 19 0 =19 .03 -.11 .58 . =19 -.34 .08 .09 .06 -8 6.65
.04 .03 .02 .02 04 .02 .07 .06 .06 .03 .02 .02 .06 .36
Dairy . -.02 03 .09 -.03 .00 .05 .09  ~-.02 .08 -.09 -.02 .05 -.40 8.33
. LB .03 .02 .02 . .04 .02 -..07 .06, .06 . .03 . .02 .02 .06 b
Fruits and A3 .02 . .06 .07 -.03 .00 .04 -.38 .02 .10 -0 .10 -.26 7.73
Vegetables = .0k .04 .02 .02 .04 .02 .08 .08 .07 .03 .02 .02 .07 b
Cereals .03 -.01 .08 -,03 .07 -.01 .26 -.18 -.24 A9 .01 .06 -1 5.65
.05 .03 .02 .02 .05 .02 .07 .07 .08 .03 .03 .02 07 42
Sugars and a1 =100 -.01 .00 -.27 -.98 -.40 - .23 .01 -1 .04 -.08 - 1.06 -1.74
Sweeteners .06 . .05 .03 .03 .05 .03 .11 A1 .08 .05 .03 .03 .10 .62
Fats and L0277 .04 =.03 0 =08 =057 -.05 =32 - -2  =.01 A0 0 =027 =05 1.09 -~ -2,90"
0ils .06 .04 .03 .03 .07 .03 .10 .08 .08 08 .04 .02 .08 .50
Beverages .01 01 3 -.01 .02 .00 .24 .27 .05 -.08 .03 -.29 -.63 6.62
.07 .06 .04 . .03 . .04 .03 - .13 .15 .09 .05 .03 .04 13 .82

Budget Shares .141 : .089 .042 .024  ,038 .038 .170 221 .102 .054 .030 - - .052
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The results of Tab]es 1 and 2 have many s1m11ar1t1es w1th those of Huang

".and Ha1dacher and may suggest that the est1mates based on the exact

:‘.-restrnct1ons (Tab]e 2) are .preferred;. However, h1stor1ca1 tracklng of ‘the"

~ actual versus predlcted‘values of the dependent var1ab1es prov1des contrary

ev1dence dTab1e 4 111ustrates the performance of the three est1mat1on

"; procedures over the f1t per1od 1951 1983 Both'percentage root mean squaredb

error (PRMSE) and mean absolute percentage error (MAPE) results based on the'

pred1ct1ve .ab111ty of the equat1ons 1nd1cate severe 'probTems for ’the

'restr1cted 1east squares for severa] of the commod1t1es A casuat comparison t
~of Tables 1 and 2 reveaJs substant1a1 d1fferences 1n ,the‘ magnitudes and;:
occasiona1]y,’ the signsu of the :coefttcients,;particularly for fish, other
imeats,pand'beverages;‘ These;are the:three worst_predicting equations for the'

- restricted least Squares model. The mixed estimation resu]ts (Tab]e 3) follow

'j more c]ose1y those of the ord1nary 1east squares est1mates (Tab1e 1)

Wh11e the rank1ng of results 1n Tab1e 4 1s not unexpected (because no

‘_"‘constra1nts are p1aced on the OLS est1mates, better in- sample pred1ct1ve

performance wou]d be ant1c1pated) the magn1tude of ‘the d1fferences s qu1te-t-

shock1ng It Tends suppOrtvto the conc1us1on reached by Barten; Byron, Court,

"Lluch Safyurt]u et al. and others that for market data, the S]utsky

’nﬂ,:restr1ct1ons are usua]]y reJected part1cu1ar1y when imposed exactly

g ,_The precision of the.coeff1c1ents.from the mixed est1mat10n procedurebisvf

-~ higher than ‘those fr0m'the:unrestricted 0LS equations' In every case except

hone, the standard errors of the own price coeff1c1ents were relat1ve1y sma11er’

;"for the m1xed est1mat1on, and in one case (sugars and sweeteners) a pos1t1ve1y

N s1gned coeff1c1ent from the unrestr1cted case became negat1ve and s1gn1f1cant

~in the m1xed est1mat1on o ATT; expend1ture ‘elast1c1t1es from the m1xed ’




PERFORMANCE MEASURES OF THREE ALTERNATIVE ESTIMATION

" TABLE 4

- 'PROCEDURES OF A COMPLETE FOOD DEMAND SYSTEM®

1

~ . - Ordinary - — ‘Exact:Resfricted- ~ Mixed
: o . -~ ___Least Squares Least Squares Estimation
. Commodity = - v fPRMSE“"S'f*fMKPE: TPRMSE MAPE ;
Beef - 89 .o Cser .0 1.6 .10
" Pork. .53 U 5.15, . LY .67 .01
" Poultry 42 .01 .75 .03 .57 .04
CFish .83 .06 10.40 .53 1.09 .01
" Other Meats 1.25 04 14,97 .65 1.62 .01
Eggs .37 .02 3.73. 19 .49 .04
" Dairy | .21 .00 1.07 .05 .29 .01
© Fruits and Vegetables .30 .01 119 .o 36 .01
terea1s»and Bakery 36 .02 .ei 1 .01 b .02
SUgafsvand‘Sweeﬁeners 54 .0k 1.231, .04 .70 .03
Fats and 0ils .43 .01 2.54 .05 .52 .01
‘Beverages 1.58 .00 | 1.93 .07

- ®PRMSE is percentage root mean’squared.error, MAPE is mean absolute percentage errof.



: est1mat1on procedure had h1gher t- stat1st1cs re]at1ve to the1r unrestr1cted'v

o counterparts Th1s is cons1stent w1th the f1nd1ng by Pau]us

’CONCLUSIONS | | |
| An approach 1mpos1ng pr1or restr1ct1ons from m1cro theory 1oca11y and'
Lipstochast1ca11y was " 1nvest1gated for est1mat1ng market demand function and then"
: compared w1th unrestr1cted and exactly restr1cted estlmatwon procedures The
’ljm1xed est1mat1on approach produced p]aus1b1e resu]ts for the Un1ted States.
',-The approach is somewhat 11m1ted theoret1ca11y due to the heur15t1c basis for
1mpos1ng the stochast1c restr1ct1ons ' However, th1s approach prov1des- a
-:=s1mp]e -yet f]ex1b1e :,method ,of reducing 'fmultfco111nearity v’among} the
’predeterm1ned pr1ce and income variables. |

v:.The’ approach offers some prom1se for both forecast1ng and po11cy ’

~.d ana]ys1s By est1mat1ng a comp]ete demand system, the potential prob]ems‘

hfvhassoc1ated w1th other, more ad hoc approaches are avoided. HoWever, out-of-v

vvsample forecasts were not generated us1ng the reta11 demand equat1ons as part

'm of a 1arger agr1cu1tura1 economic mode', thlS ana1ys1s is the next proaected

: stop 1n the research p1an

F1na11y, the ana1ys1s fa]]s 1nto the c]ass of constant e]ast1c1ty demand

‘t}.mode]s : LaFrance has shown that a1though these mode1s are relatively

"jrestr1ct1ve, they are of pract1ca1 1nterest 1n app11ed econom1c ana]ys1s for_
‘ut111z1ng ava11ab1e pr1or 1nformat1on (from econom1c theory) and for welfare
.hana1y51s The results can be used to measure consumer S surp]us for changes

| ? 1n the- pr1ces of commod1t1es of 1nterest



13
REFERENCES

Barten, A.P. “Max1mum L1ke11hood Est1mat1on of a Complete System of Demand
Equations," European Economics Review 45(1969): 23-51.

Berndt, E.R., M.N. Darrough, and W.E. Diewert. "Flexible Functional Forms and
 Expenditure Distributions: An Application to Canadian Consumer Demand
Functions," International Economic Review 18(1977): 651-675.

Brandow, G.E.  Interrelationships Among Demands for Farm Products and
Implications for Control of Market Supply, Pennsylvania Agricultural
Experiment Sfation‘Bu]]etin 680, University Park, 1961.

Byron, R.P. "The Restr1cted Aitken Estimation of Sets of Demand Re]at1ons,"
Econometr1ca 38(1970): 816-830.

’ Chr1stensen,'L.R.,'D,W. Jorgenson, and L.J. Lau. "Transcendental Logarithmic
~Utility Functions," American Economic Review 65(1975)* 367-383.

Court, R.H. "Utility Maximization and the Demand for New Zea]and Meats,"
Econometr1ca, 35(1967): 424-446. :

Deaton, A.S. and J. Muellbauer. Economics and Consumer Behav1or, Cambr1dge
University Press, New York, 1980.

Diewert, W.E. "Generalized Slutsky Conditions'for'Aggregate Consumer Demand
Functions," Discussion Paper 76-05, University of British Columbia, 1976.

Eisenberg, B. "Aggregation of Utility Functions;" Management Science 7(1961):
337-350. - - ,

' Fomby,"T B., R.C. Hill, and S.R. Johnson. Advanced Econometric Methods;
’ Spr1nger Ver]ag, New York 1984 o .

George, P.S., and G.A. K1ng. Consumer Demand for Food Commod1t1es in the

United States with Projections for 1980, Giannini Foundation Monograph
26, University of California-Davis, 1971.

' Hassan, Z.A. and S.R. Johnson. ~Consumer Demand for MaJor Foods in Canada,
Agr1cu1ture Canada, Economics. Branch No. 76/2, April 1976

Hdang, K.S. and R.C. Haidacher, "Est1mat1on of a Composite Food Demand System
' for the  United States," Journal of Business and Economic- Statistics
1(1983): 285-291. , I '

| Keifer, N;M.v, "A Bayesianv Analysis of Commodity Demand and Labor Supply,"
- International Economic Review Vol. 18, No. 1 (February 1977): 209-281.

~ King, R.A.  "Choice and vConsequences," American Journal of Agricultural
' Economics 61(1979): 839-48. ~ . '

R SRS LI



14

1 LaFrance, Jeffrey T. ‘"The Structure of Constant E]ast1c1ty Demand Models,"
Amer1can Journal of Agr1cu1tura1 Econom1cs 66(1984) 211- 15 x

'd L]uch C.~ "Consumer- Demand Funct1ons, Spa1n,vv1958-64 ! Eurqpean Econom1c
Rev1ew 2(1971): 277 302. ‘

-1Pau1us, J,D “M1xed Fst1mat1on of a Comp]ete System of Consumer Demand

Equat1ons,“ Annals of Econ0m1c and Soc1a1 Measunement Vol. 4, No. 1
- (1975): 117 31 ' : - v SR

'v;}:Safyuhtlu; AN, S R Johnson, and Z A. Hassan "Recent vadence on Market‘

Demand Systems for  Food in Canada," Canadian Journa] of Agr1cu1tura1
Econom1cs 34(1986): 475-93. . ‘

f“’Sonnensche1n, H. '"Do Walras' Identwfy and Cont1nu1ty Characterwze the Class,
o of Community Excess Demand Funct1ons?" Journa] of Econom1c Theoty _
6(1973a) 345 54 - .

hi'.' "The Ut111ty Hypothe51s and Market Demand Theory,"vwestern Econom1c |
“Journal 11(1973b) -404-10. 2 , .

- The11 H. and A. S Go]dberger "On Pure and Mixed Stat1st1ca1 Est1mat1on 1nsf
' Econom1cs," Internat1ona] Economlc Review, II(1961) 65- 78 :

”:\_; Noh]genant Michael K ~"Conceptual and Functional Form Issues in Est1mat1ng

Demand = Elasticities = for Food," American Journal of Agricultural
’ Fconom1cs 66(1984) 211 15. ‘ ’ K . —

":Zellner, A.  "An Efficient Method of Esfimating ,SeeminQTy» Unrelated
Regressions and Tests for Aggregat1on Bias,"  Journal of American
- Stat1st1ca1 Assoc1at1on 56(1962) 348 68.. S




