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Retail food prlces change from year ‘to ‘year as factors- 1nfluenc1ng
E prodiction :and consumption of - agrlcultural produ@ts change .Factors_
affecting retail food prices lnclude weather changes in farm programs,
\chaﬁges in nnﬁfarmApioductiohacoste changes in processing, dlstrlbutlon
and retailing costs, and changes.in consumer demand for food.
eAlthodghﬁretailvfood‘prices,fluctuate'throughout the year, federal
approprietiOHS‘for the WIC program are fixed for each»year. ‘Changes‘ine
progrém'participation areﬁmade throughout the year ‘based on' the budget:
allocation and expected retail prices’of WIC eligible food'items Neither
tthe USDA nor other federal agen01es publlsh price pIOJectlons from retall'
'products that would 3551st in plannlng for the WIC program. Thus,,retall
prlce prOJectlons developed in ‘this study are used to -estimate the'number
of potentlal cllents that could be accommodated by a given WIC: budget in
North Carolina. ’ :

‘Objectives ‘and Methodology

'The objectives of ‘this project were twofold::

1. to develop a mechanism for forecasting North Carolina retail prices
for fluid milk, cheese and eggs on an annual basis; and

2. to provide price’forecasts on a biannual Basis to assist. the _
plannlng and management of the North Carolina WIC program budget.

. The methodology consisted ‘of (a) estlmatlng equations. that explain
‘"‘changes 1nsthe‘retalltprlcesdof,malk, cheeseland eggs in terms of the farm
fpribes-of‘these commodities and the'cost'of"processing.them and {(b) u51ng'
they estlmated equatlons to generate forecasts of changes in the retail -
prlces,(from-the base period), glvennprogections of farm:prices .and
. processing -costs. The models are based on quarterlyvobsertations that

allow san eXaminationuof‘whether'retailfprices-are"influencedaby.seasonél
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factors"HOWeVer' because retail prices may not fully respond to chahges
eln farm prlces or proce351ng costs w1th1n the same quarter the models
generally 1nclude farm and proce551ng prlces from one or two of the.
'preyrous.quarters; In more technical terms, the models are described as
simgle?equation structural models estimated by least squares regression
htechnlques | ‘

The most s1mple forecastlng model - would project next perlod's reta11
‘ prlce“from farm price and processing costs in the current. quarter.
Generally; however, price data for the current period are not immediately
.aﬁailable rand there is a need to project beyond the next quarter.,

. Consequently,’ forecasting retail prlces also requlres that forecasts be
made: of.farm_and processing prices. ‘

In comstructing the forecasting models below; an important. objective
‘has heen-to make them simple*to use. This requires that price data on- the
retail products and the farm and process1ng inputs be readily avallable
‘Slmllarly, it requires.that- price prOJect1ons on' the- farm and process1ng
‘inputs be avallable

Ideally, the models would have used prlces from North Carollna Whlle ,
:North ‘Carolina farm prlces are published regularly, retail prices and the
prlces of proce551ng inputs for North: Carolina are not avallable
Therefore, the forecastlng models presented below are based on. average
U.s. prices or on the prices in major -indicator markets. The assumptlon
underlylng this approach is that price. movements in North Carollna closely

reflect what is happenlng in the rest of the United States

‘Model Specification and Selection -

Model: selection and spec1f1cat10n involves ldentlfylng a set of :
1varlables that explaln or predict. the. behavior of the price series’ of A
1nterest, in this case the retail prlces of milk, .cheese and eggs.«The=;
“main.choices are between North Carolina or U.S. farm prices and‘hetween-‘“:
‘:thefFood-Marketing}Cost Index and the U.S. CPI for processing1COstsf_Otherp'
isSuesrrequiring~c0nsiderationfinclude'whether there are seasonal v )
,vinflueﬁces on'retail'prices and whether-changeS'in farm'or9proceSSihg
'1nput prlces are. reflected 1mmed1ately in:retail:-'prices or-after a lag of .

.-one or two quarters
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‘Some of the. criteria wsed in selecting the‘forecasting'modeﬂs"hava'
‘already been mentioned. These include the availability“of an historicai
series on prices and the avallablllty of progectlons on the prlces of the',
farm and processing inputs. : : ' ‘

' The other ‘important criterion on which to: dlscrlmlnate between models‘
fls their forecasting ability. Obv1ously the ability of a model . ‘to forecast
cannot be measured until after the event. Hence, models normally are,
'vassessed on the b351s of how well they explain the past behav1or of the
prlce series belng forecast '

A wide varlety of models were estimated and tested. Only a. sample of
' these are discussed in detail below. 1t was found,that models based on -
U.S. farm prices, that is, 'on'the‘New‘York pricé»of eggs and the MW35 milk-"
price- had better " explanatory powers than those based on farm prlces in
_'North Carolina. Hence, only these models are presented below..

“ The strategyffollowed‘was flrSt to estimate. "full“ models including‘
seasonal dummy“variables ‘current and lagged farm prlce and current and
: lagged marketlng cost 1ndex and the CPI index. The forecastlng llterature
suggests that par51mon10us or "reduced" models--those contalnlng a subset
of éxplanatory variables- from the full models--are 11kely to have better
iforecastlng abilities than the full models. A number of" reduced models
_were estimated for each product and the one that performed best accordlngi
to criteria dlscussed here has been presented below. . »
'E’leellhood ratio tests were applled ‘to test whether omlttlng a group of

“variables 51gn1f;cantly reduced the.explanatory powers  of the_model,jIhe‘:v

: test'Statistic~is A =2-2(L, - Ly where L is the log of the‘likelihood
function for the restricted (r), and unrestricted models -(u), and A has a
,'x2 dlstributlon with the number of degrees of freedom being the number of
coeff101ents restrlcted to being zero. The critical value .of X at the S
/percent level is 5.99 for 2 degrees of freedom' 7.82 for -three degrees of.
~ freedom and 9.49 for four degrees of". freedom ' |

Another 1mportant test on which to- gudge models is.the behav1or of _
thelr re31duals The most- commonly applied test is: whether :the: re51duals iv
'are correlated through time, and thls is measured by reference to- test
statlstlcs such. as the Durbin-Watson statlstlc ‘which is. a~test for first

order serlal correlatlon and the Q statlstlc whichdtestS‘jointly for.
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'v_autoeorrelation'of all'orders-ub to. the specified.lag-length, The Qf

.,‘Statlstie’for’the residuals fromvthesebmodels»was estimated for 20 lags
vand is reported in the: tables. The critical x? value for this lag length |

;'(k = 20) at as percent s1gn1ficance level is 31.41. :

© The models also can be- assessed in- terms of thelr abilities to: 51mulate

-.theabehav1or_offthe actual price series. Several measures of thls ablllty

;are‘alsO‘presented in the‘tables Among them are the correlatlon between

;fthe actual and predlcted series, whlch should be close to one; the root

mean squared error (the sum of squares of the differences between '

"'predlcted and actual values of the price:series-in question); whlch should

v'"ﬁdbe:smallj’and Theil’sfinequality,c0efficient, which should be close to

4f2éro;‘A final'criterion on which to‘evaluate;the models is their ability

: ’tobtrack the behavior of the actual series, which is measured by the

~number of times they fail to predict a turning point or predict one that

" does mnot eventuate. Turning points were counted from plots of,aotual and
~-lpredicted Values of “the prieevunder analysis. There are formal
"“definltlons of what constitutes a turnlng p01nt error, but in this report

-jan error has been counted as a clear dlvergence in actual and predicted

-1f}values from their plots and hence some small errors have been ignored.

" These forecastlng crlterla are dlscussed in more detail 1n Plndyck and-

,rRublnfeld (1981, pp -360- 367),

‘ Qne approach to dlscriminating'between alternative models.is .to comuare
‘ their‘outaof-sample‘forecasting eapabilities. This was done by estimating
» the_models:OVer a‘reducedvsample'oeriodvfrom 1978 until the end of 1988

Jand.then*comparing price projections from the models with actual prices

S from11989 until 1991. However, this test provided little basis for

»'discriminating-between the full and-reduced»models Presumably the full

. and reduced models were not" sufflclently dlfferent for this test to be

f‘effectlve 7

‘-The elasticities of retail;priCeiwith respect to farm price and

"fmarketing costs "are: likely to~be;1ess than one and to approximate the
“inputfs'Share in‘total costs if the models are to be consistent with

expectatlons about behavior in the processing sector, and'ifrlnputvprioes

are exogenous to, the market. :The-mean values of allfvariableS'can be |

. found~;n.Append1x»1;'Because the?models<contain-lagged Variables,,there



are ‘short- and 1ong run elast1c1t1es The long run. e1ast1c1t1es are.
hh'calculated by assumlng that the current and, lagged Values of the varlablesﬂ

; are equal Wthh means. that the change in retall prlce w1th respect to a

';'change 1n 1nput prlce is. the ‘sum of ‘the coeff1c1ents on the current and

. lagged 1nput prlce Elastic1t1es have been calculated for the restrlcted
hlmodels ' R B ‘
_ R Price Data » B
“The prlce serles used 1n thlS project have been 1ncluded as an appendlx
‘to the report -and: the varlables used are defined 1n Table 1 The data »
' serles extends from 1978 unt11 the end of the second quarter 1991 For
'most varlables the data have been. collected on a: monthly basis and then
3 converted to a quarterly ba31s by a simple averaglng procedure »
“In both the milk and cheese forecastlng models the farm mllk prlce
‘ varlable hasvbeen the Mlnnesota-Wrscon51n price for»manufacturrng.mllk.v’f
e Withb3'5%1butterfat' MW3SI'This‘series.lsbbubllshediby'the USDA but they"
©do not make prOJectlons for this ser1es br Geoff Benson Assoc1ate"h
: Professor in. the Department of Agrlcultural and. Resource Economlcs North
JCarolina State Unlver51ty (personal commun1cat10n) has made the
prOJectlons on MW35 used to forecast retall mllk and cheese prlces 'Thexyff’
1 retall prlces for milk and cheese are the CPIs for fresh whole m11k and
for. chesse. for urban ‘consumers publlshed by the Bureau of Labor '
'Statlstlcs “ ‘ ' _ ' R
The egg forecastlng model is: based on the BLS series for the retall
~price of eggs in the United States and on the New York wholesale prlce of
?cartoned grade A large egss, which is publlshed by the USDA and for whlch
r'prOJectlons ‘are avallable ‘ o ' _ o
- Two price series have been used .to- account for changes in the cost of
-process1ng farmgproductsvlnto reta11 products. The_USDA,preparesiand
publishesvtheﬁFood Marketinngost‘lndeﬁ but'it‘does'notvbublish
"projections for this séfiés Thls index of marketlng costs 1s niot spec1flc’ :
'lto one product such as mllk but reflects average changes 1n process1ng |
“costs over a range of food products The other prlce serles ‘used to
approx1mate changes in proce531ng costs was  the CPI for all 1tems Addlng.
.the CPI as an explanatory varlable also served as an’ alternatlve to e

h:,deflatlng all prlces by ‘the CPI to remove a- general trend 1n prlces due to



Table,l.' Definition of variables

~Variable _ . - Definition

Dt B ) - As a prefix to variable names denotes that data
' have been differenced :

(-1), (-2): : Variables lagged 1 énd 2 periods
C?> | ' Constant term
Q2: . " Seasonal effect in secon& quarter
E Q3 ‘Seasonal effect in third quarter
Q4 .1 » o Seasona1 eff¢ct iﬁ fourtthuarter
QMCOS‘T':’ _ USDA Index of Marketing Costs |
(.:PIUS:' © U.S. Consumer Price Index
| jRUSEGé: Retail pricé of U.S. ~eggs<
o NYEGGS;»f, i ‘Whélésale price'ova.S. eggs';:
" CPIFWM © U.S. CPI for fresh whole milk
(GPIGH: - U.S. CPI for Cheese
MW35: ,ﬁgﬁiﬁnesota4Wisconsin price for:3;5% b#tﬁerﬁat milk
‘R2:  Correlation coefficient
- D-W: :  " Durbin Watson statistic
LLF:  Log Likeiihood Function
Q: - Q statistic for autdcorrelatiﬁn’of residuals-
RMSE: - - Root-mean-squared-error
THEILEV :_' ‘ Theil’s (i966) inequality coefficient
FTPE: v ‘Turning point errors

cI: ' ‘Confidence intefval’

'SOURCES: See Appendix 2.
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. 1nflat10n Projections for the CPI are made by the Federal Reserve Bank -

7’in Cleveland The relatlonshlp between the CPI and the Food Marketlng Cost'

_ Index has been estlmated and projections for the - marketlng cost index have

i"f;been made from this relationshlp using prOJectlons for: the CPI

. Projections for Explanatory Variables
- To forecast retail ‘prices of milk, cheese and eggs, forecasts of ‘the
' explanatory varlables are required. Forecasts of the CPI were obtained

bfrom the ‘Federal Reserve Bank of Cleveland. The projected annuallzed rates

' “of change in the CPI for the next 6 quarters until the end of 1992 are

3.58, 3;86, 3. 89 3.79, 4. 02 and 3.98. An approximate estimate of the
-quarterly,ehange;in the_CPI was estimated by d1v1d1ng'by-4.~>Pr03ected
'leVels-of'the Cfl haverbeen ohtained by multiplying the :level in the last .
h'quarter by the prOJected quarterly change Hence,'the'projected»level of
ttthe CPI for the thlrd quarter of 1991 was 136.Q*(l+0.0358/4).or 137.2.
The prOJectlon for the fourth quarter was 137. 2*(1%0‘0386/4) or 138. 5.'Thern
prOJectlons for the first three quarters of 1992 were 139 8, 141 2 and | v

142, 6

_ The USDA does not provide a forecast of the quarterly index of -
‘ nmarketlngvcosts .but 1t has. been growing more slowly than the CPI 1n"
.recent quarters Another approach to projecting the quarterly marketing
cost index is to establish a relationship with the CPI for which

v projections are avarlable. The relatlonshlp,between the change in the -
' 'marketing'cost index and the change in. ‘the CPI with quarterly dummy
varlables (51gnif1cant for the second and third quarters) and. assumlng a

flrSt order serlal correlatlon process is:

DQMCOST - 3.60%DCPIUS - 2. 49%Q2 - 2.96%Q3 - 0.27%Q4
' (12.00)  (-3.88)  (-4.26)  (-0.45)

'_ ThlS model had an R2 of O 64 and a D- W statlstlc of 2.03. All. coeff1c1ents.
with the exception of Q4 were 31gn1f1cant The prOJected levels of the

' 1ndex from the second quarter 1991 until the third quarter 1992 from the
'model ‘above are 407 2, 411 6 416 3,:418.8" and 420.9. These were

pcalculated after d1fferenc1ng the prOJected levels of the CPI from above.
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lﬂ'Alternatively, prOJectlons for the marketlng cost 1ndex could be derlved

Uﬂ,by assumlng that it grows at ‘the same rate as: the - :CPI.

PrOJectlons for the New York eggs prlce serles ‘are taken from the USDA '

"publlcatlon L1vestock and Poultrv Situation and OutlookvReiort The

;h prOJected prlce (Lawrence Wltuckl USDA personal commun1cat1on) ‘for the
f:;thlrd and fourth quarters of 1991 were 78 and 82 The prOJected prlce
':irange for the flrst quarter of 1992 and for all of 1992 were 75 81 and 73-

'f79 The prOJectlons used here for the first, second and third quarters of

“’.vf'1992 were 78 76 and 76 cents per dozen based on the mldp01nt of the v

Vrange i _
' As yet a published source of prOJectlons of the: Mlnnesota Wlscon51n

3,52 milk prlce ‘has. not: been 1dent1f1ed (The USDA makes a prOJeCtlon for

:flﬂthe "all mllk" prlce and ‘this 1s publlshed in World Agrlcultural Supplv

'iand Demand Est1mates ). At present Dr. Geoff Benson s (personal communle‘

‘catlon) prOJectlons for this’ pr1ce are belng used.. HlS proJectlons for the o

1ast two quarters of 1991 and the flrst three quarters for 1992 are-
$11 40 $11 67, $10 25, $10.58 and 312 08 per cwt. : : "_

lvAll price projectlons were made from ‘the models estlmated u51ng data up to bv
'fthe second quarter 1991 ‘and prOJected values of exogenous varlables up to.

. the thlrd quarter 1993 u51ng a dynamlc forecastlng procedure

Egg Model

The full and reduced models for retail egg prlces are presented 1n

n _Table 2 Recall that the varlables and mnémonics used in thls table are

‘ deflned in Table 1. Both these models were estimated w1th a. correctlon for -

n flrst order serlal correlatlon ‘but unllke ‘the milk and cheese models

there was no need to difference the prlce series because there was no
‘consistent upward trend in. egg prlces _ “ ‘

Both models have ‘high explanatory powers their residuals‘areTWell
behaved and they ‘make few turning p01nt errors. The reduced model was -
‘preferred because of its 51mp11c1ty The llkellhood ratlo test statlstlc
~A, was 2. 88, which means that we fail to reJect the null hypothe51s that
’,the coeff1c1ents for the " omltted variables are zero The model based on

-'/the farm pr1ce of eggs in North Carollna also performed well



Table 2. Egg:quels

Dependent Variable: RUSEGG - retail price

dozen

of U.S. eggs in centsrpéru

'Variable

Full model

. Coefficient T-stat

Reduced model.

Coefficient’ . T-stat

@

Q2 .
@
Q4
‘.NYEGGQ

NYEGGS(-1)

QMCOST = . .

QMCOST(-1) -

CPIUS
CPIUS(-1)

R?

RMSE
THEIL

TPEs

8.32 S 2.1"
-0.36 0.4
0.7 -0.7

-1.86 2.3t

0.87 17.8"

0.25 5.2*
0.06 - 0.3
0.06 . -0.3
0.02 0.0
-0.03 . -0.0
0.97 0.96

1.97 - 1.97

-108.22 -106.78

19.9 19.3
1.86 1.89

0.02 . 0.02

9.28 ) '3355
-0.39 05
-0.89 ' -1.0
101 ) -2;§f
0.88 19.0"

.0.25 - 5.5%

*Statistically significant

SOURCES: See Appendix 2.
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"Thevreducedimodel says‘that retail egg pricesbare7exp1ained‘1argely by

'fvthe New York wholesale egg price. It takes more than one quarter for

»retall prlces to adjust: fully to a change in the wholesale prlce If the
fiprlce of New York eggs rose by a cent a dozen ‘then retall price would
"Frlse by O 88 cents in. the same quarter and by a further 0.25 cents in the

‘next quarter If the prlce of New York eggs remalned unchanged then the .

;retall prlce of eggs would fall by about two cents per dozen in the fourth’
) quarter because of seasonal effects The elast1c1t1es of retall prlce w1th(
1respect to a change in the prlce of New York eggs were’ 0 71 and 0. 91 in
the short and long runs. ‘ o ’ ‘ |

' Projectlons for the retaii pricebof“eggs'until the third quarter of

1992 can be found in Table 3. The prOJectlons from both ‘models ‘are ‘almost

“,the same The retail price of eggs was expected to rise untll the end of '

- :1991 and then to fall for the flrst three quarters of 1992 in llne w1th

'fTable.3, ‘Egg price'projectiOns

d_Year/ . Full model ": ‘ , _ Reduced.model -
quarter " RUSEGG* L  RUSEGG ~ *  CI

A Projected price'of U.S. retail eggs - cents/dozen'

94.29 5.23 9% .32 .63

oERRess

1991:3
1991:4 98.82 5,29 . 98.74 .63
1992:1 98.22 v 5.31 _ 198.13 - .62
-~ 1992:2 - .94.98 S 5.31 . 94.99 .67
1 1992:3 94,05 . 5.38. . 94.00 .68
B. *PerCent'change in egg prices in each quarter

0 1991:3 - 1.3 1.3

o 1991:4 4.8 4.7

1992:1 -0.6 -0.6

1992:2 -3.3 . -3.2

3 0.9 1.0

©1992:3.

SRUSEGG: Retail price of U.S. .eggs in cents/dozen
bCI: 95 percent confidence .interval in cents/dozen.

e SOURCES See“ ‘Ap.pend‘lxv 2
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" _changes in the ‘projected price of New York eggs. The table reports-a 95%

gconfldence 1nterval of about five cents. ‘This means that‘in the third

'fquarter of 1991 for example ‘the’ probablllty that the actual retall prlce R

'w111 fall in the range from 89.06 to 99.52 cents per dozen is 957 The -

percentage changes in retall price from one quarter ‘to the next are also

:detalled in Table 3. The percentage change in prlce for the year beglnnlng;f‘

;ﬁln the fourth quarter 1991 and endlng in the th1rd quarter 1992 is
expected to be a fall of about 0. 3 percent ‘but durlng the "year-there 1s'a
sharp rlse 1n pr1ce in the fourth quarter 1991 and a -sharp fall in the

- second quarter of 1992. ' ' ' :
T ' ' Fresh Mllk Models

‘ The full and reduced models for fresh whole mllk are presented in’
.Table 4 Since 1978 there has been a strong upward trend in milk and
v'cheese prlces and the - Durbln Watson statlstlcs for the milk and cheese
"models estlmated in levels were close to one. Hence, for both the mllh and
fcheese models the prlce var1ables were d1fferenced which means'that'the
models explaln the change in the retail pr1ce (rather than the level of

the retall prlce) in terms of changes in the prlces of farm and processing

,1nputs._Even after d1fferenc1ng, there appeared to be a serial correlatlonf,
o problem Both the milk and cheese models were- estlmated w1th a correction K
 for flrst order serial correlat1on ’
| ‘Both the full and reduced: milk models have high explanatory powers- and

 first order serlal correlation is no longer a problem. The reduced model

. has been preferred because its residuals appear. to be better behaved (Q =

23, 3),‘1t makes fewer turnlng point errors, and the llkellhood ratio test
statistic is only 2.7. In the reduced model the marketlng cost index has.
. been preferred to the CPI variable as a measure of proce351ng costs
llargely because there appears to be less autocorrelatlon among the
res1duals 1n thls model .- , )

In the reduced model there is a p051t1ve seasonal effect in the fourth
‘quarter and lagged farm mllk pr1ce and current per1od marketlng costs are
"also 1mportant in expla1n1ng changes 1n the CPI for mllk The CPI is"

lllkely to be 4.5 points hlgher in the fourth quarter An increase of
$1 per cwt in the MW35 price is expected to’ lead to an 1ncrease of 0. 02

points ln»the current quartervand_O,ZS points in the-next quarter in the.
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. Table 4. Milk models

: {Degeﬁdeht'Variéb1é{: CPIFWM - The CPI for retail prlce of fresh
S o : ' whole m11k in first dlfference terms

Full model o Reduced  modél

f Variab1e  Coefficient - T-stat Coefficient =  T-stat .~

Q@2 0,08 0.0 250 - Gl KR

: T ey e ,4 2;21. A :
@ - 2ss os o wst 20
DMH3S 00317 002 14
"DQMCOST '--f’f 0;14 SR 76,27, 6.9 -  f ff1f8f¥
DQUCOST(- 1)' 023  1 <d.4; o0 -  _1;éi.f
DCPIUS EF S P EEE R SRR

DCPIUS(-1) 0.9 0.4

Rz SR »0,‘89 S o o 0‘-,8’9““
W S 1.95' ' ':1', 2,09
wr a2 o 172,57
QO a0 230
Comese 650 6.7
’THEILA_ ._ o030 TR R 031

CTPES 9 7

- *Statistically significant: -

SOURCES: See Appendik 2.
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CPI for fresh wholé milk. Similarly, an increase in the marketing cost

index of one point. results im Increases in the milk CPL of 0.79 and.O 50
points: in the current and next quarters.. The long,run.elast1c1ty of retail S
E milk;pfice~with:réspect to a change in farm price is 0.31, and with
respeet;tbgauchange:in-manketing}costs, it is 0.43.

| Projections for the retail price of fresh Wh@fe‘milk.Can be found in
Table 5;:Tﬁa'prdjected changes in ﬁhe:level of the CPI for milk:aré

presented fﬁ‘part‘A-0f:the Table.. It iS‘perhapé easier'td:think of

“B. Over the twelve months from the start of the fourth quarter 1991 to the

end @f the thlrd quarter 1992 retail mllk prices are expected to rise by

Table 5. Milk price projections:

Year/ . Full Model ___ Reduced Model
quarter CPIFWM® cIv - CPTFWM v . CIL

V,TAﬁ"Préjected change in level of milk CPI

13.92 - 54.25 1049 °53.92
39.62 53.91 . 37.92 53.91. .
9.99 , 53.61 19.53 53.78 .
-26.93 ©53.98 -28.02 5. 14
"17.65 . . 54.22 - 16.70 - 5447

1991
1991
1992
1992
1992

W N =AW

[o=]

Percent qhange in retail milk price im each quarter

1991
1991:
1992:
1992:
1992:

WS W
N O W
BN
THNO WO
WK ™ O

*CPIFWM: CPI for fresh whole milk. |
°C.I.: 95 percent confidence interval for the change in the ,
level of CPIFWM. » f

SQURCES:,See'Appendix 2. , 7 R : o : i
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2.9%, but during the year there is a sharp rlse in fourth quarter 1991 and
a sharp fall in the second quarter 1992. The 95 percent confidence
1nterval covers a range of about 4.5 percent on either side of these .
projected percentage changes. These projections are from the preferred
reduced model. ' ,
{ i ' : Cheese Models

‘The full and reduced models for the retail price of cheese are
,presented in Table 6. As mentioned above, these models Wereiestimated
‘% after differencing the price series and correcting for. flrst order serial
correlatlon‘ Again, the reduced model from which the market;ng cost index
variables have been oﬁitted is preferred to the full model. {It makes
fewer tﬁrning point errors and has better behaVed,residuals.than the full
model, and the likelihood ratio statistic is 5.30. Both cheese models
. make more turnlng po1nt errors than the milk and egg models and the
explanatory power is perhaps‘less than desirable. » _ )
Seasonal effects are not 1mportant in the cheese models but because of
the extent of proces51ng involved in cheese maklng, changes in milk prices
and proces91ng costs take up to two qu%rters to be fully reflected 1n

price. changes tt ‘the retail lebel | Henpe an increase of" $1 in the Mw35
anges of 0.10, O lavand .05 in the level of the retall CPI

prlceecauses cl

fdr cheese in:the current and next “two quarters. Slmllarly,‘a orte - -(nit

‘ change in the l vel of the CPI causes increases in the cheese CPI of 4. 02
in the current| ;uarter and 4.85 unlts ‘two quarters from now. There is no
significant change in the next quarter This explanatlon of how changes
in 1nput prlcesvaffect the retail price is a literal 1nterpretat10n of the
‘model. The rea er should place more credence on the size of the effects
and on the factuthat lags in adJustment in the cheese industry may be
quite lengthy rJther than on the exact timing of these effects. The long-
run elast1c1ty.oﬁ retall cheese price with respect to a change in the falm
prlce of milk . 15‘0 33; with respect to a change in marketlng costs (here
the CPI), the elast1c1ty of retail prlce is 0.74. '
Projections for the retail prlce of cheese can be found in Table 7.
The prOJedted changes in the level of the CPI for cheese are presented in
Part A of the tahle As for milk, it 1s perhaps easier to think of
. percentage changes in retail cheese prices and these are presented. in

.\‘.
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;Table_6. ,Cheeee,modele

o N on &en-t, Variable:

CPICH - €PI for retail prlce of cheese in flrst
difference terms.. . .

Full model

Reduced model

Variable = Coefficients  T-stat

Coeff1c1ents

T- stat

Q3 o '5 113 e 0.3
@ S2.44 - .07
b&w&é o ;‘:',o.li" l 3:N "f 535f~;f
';DMW3S(;1)_ ,;;ogiaf; _ : :e 6.7" -
‘ADMW35( 2)_: f 0.04 a0
DQUCOST v':. .0.06 S oa

DQMCOST(-1)  <1.01 -1.4

]
-

DQMCO§T(f§)i,‘ ;éz*jvg_  L fzﬂaf
DCPIUS  6.43 . 2.2*%
DGPIUS(-1) 2.66 0.9

DCPIUS(-2) = 6.73 - . 3.2%

R o

W 1.9

LLF -168.05

Q = 15.60

| RMSE o | 6‘.52?',." N
vTHEIL. f;v:;‘xo,aa-

"TPEs . 16

-0.

2

-171.

13.

14

05

.53,

64

47
.36

'loe.c

02
.85

72

.89

70 ¢

30 -

37

13

0.2

4.9

69t

23"

0.7

9.5

*Statlstlcally 31gn1f1cant

'SOURCES: See Appendix 2;
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Part B. Over the twelve months from the start of the‘fourth quarter 1991
to the end of the third_quarter 1992, retail cheese»pricesvare'expected to
rise by 3.9%, but ddring the'year there is a sharp rise in fourthlquerter
1991, followed by stable prices in the next two quarters and then a

~ further rise in the third quarter 1992, The 95%'confidence‘intervai
covers. a range of about 4,8% on either side of these prOJected percentage

changes These prOJectlons are from the preferred reduced model.

: Conclu31ons ‘
Retail food prices fluctuate in response to a varlety of factors'
inherent in the production and consumptlon of agrlcultural products. These
“include the effects of Weathers changes  in farm programs, cyClical‘

changes 'in livestock production, and changes in on-farm production,costs;

Table 7. Cheese price projectiohs

‘Year/ o o Full model : ' . _Reduced model
quarter ~ ~ ~ CPICH* . CI® . . CPICH oI

A:  Projected change in level of cheese CPI

34.70 . 60.46 25.63  62.87

1991:3
1991:4 33.80 - - 59.49 . 28.09 - 62.83
1992:1 8.79 .~ 58.89 6:73 B 62.82
1992:2 -5.54 . 58.53 -6.70 : 62.48
19923 27.34 59.19 24.61 62.97
~ B: Percent change in retail cheese price in each quarter

1991:3 2.6 1.9
1991:4 2.5 2.1
1992:1 0.6 0.5

- 1992:2 -0.4 -0.5
1992:3 1.2 1.8

3CPICH: CPI for the retail price of cheese
bCI: 95 percent confidence interval for the change in the level
of the CPI for cheese. \

' SOURCES: See Appendix 2.
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changes in proce551ng,_dlstr1but10n and retalllng costs and changes in
the number of consumers, their: purchasing power and thelrvpreferences;

While retail food prices fluctuate throughout the year, the federal
pappropriation for the WiC'program is. fixed withih any "year. Adjustments
in program participation must be made throughout the year based on the
budget allocation and the expected retail prices of WIC eligible-fOod'
items. ‘

The objectives of this project Were .(a) to develop models for
forecastlng North Carolina annual retail prices for fluid milk, cheese'and
eggs and (b) to provide price forecasts on a blannual basis to assist
managers of the North Carollna WIC program budget .

The methodology 1nvolved estimating relationships that allow. forecasts
of changes in the retall prices of milk, cheese and eggs in ‘terms of the
farm prices of these commodities and the cost of processing them. The
models are based on quarterly observations, which'aliows an examination of
whether retail prlces are influenced by seasonal factors. Because retail
prices.may not fully respond te changes 1n~farm prices or processing costs
within the same quarter, the models generally include farm and processing
prlces from one or two of the previous quarters. Forecastingvretail
prices also requlres that forecasts be made of farm and proce551ng prices.
The USDA routinely issues price prOJectlons for.selected farm products,
but this is not the case for retail products Our forecastlng models are
based on average U.S. prlces or on thc prlces in maJor 1nd1cator mﬂlkGLS
The assumptlon underlying thlS approach is that price movements ‘in North
Carolina will closely reflect what is happenlng in the rest of the Unlted
States. ' ' ) _
| The crlterla used in chooslng from alternatlve forecastlng models.
»1nclude the avallablllty of an historical serles on. prlces and the
_avallablllty of projections on the prlces of the farm and processing:
inputs. The other important_criterion on which to discriminate betweeh}
models is their forecasting ability. Obviouslyvthe ability,of a model to
forecast cannot be measured until after the event. Hence, models usually
are assessed on the ba31s of how well they explaln past behavior of the
price series be1ng forecast The usual statistical measures of how well a

model explalns behavior have been applled in this study .
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Price projections from the favored forecasting models for five quarters
from third quarter 1991 are presented in Table 8. Thesé projections -are
the predicted percentage changes in retail prices from one quarter to the
next. . The‘projections presented here are point estimates. A projected
range within which we expect prices to fall with ‘a greater degree of

confidence can be found in the main part of this report.

Table 8. Projected changes in retail prices'for eggs, milk and cheese

Year/ Eggs o , ‘Milk . ‘ : Cheese

quarter % (%) (%)
1991:3 31.3 0.9 1.9
1991:4 4.7 3.1 2.1
1992:1 , -0.6 0.8 0.5
1992:2 232 . -2.2 -0.5
1992:3: - 1.0 ‘1.3 1.8

The retail price of eggs is expectéd to rdse until the'end of‘199l and
then to fall for the first three quarters of 1992 in line w1th changes in
the prOJected prlce of New York eggs The percentage change in prlce for
the year beglnnlng in the fourth quarter 1991 and endlng in the thlrd
quarter 1992 is expected to be a fall of about 0.3%. The confidence
interval surroundlng these projections is 4.9%. ‘

Over the twelve months from the start of the fourth quarter 1§9l"to the
-end of the third quarter 1992, retail milk prices are expected to rise by
2.9%, but'during the year there is expected to be a sharp rise in fourth
quarter.199l and a sharp fall in the second>quarter 1992. The cenfidence
interval surroundlng these prOJectlons is 4.5%. ' |

Over the twelve months from the start of the fourth quarter 1991 to the
end of’ the third quarter 1992, reta11 cheese prlces are expected to rise
by 3. 9%. Durlng “the year there is’ expected to be a sharp rise in the
fourth quarter 1991, followed by stable prlces in the next two quarters

and then a further rise in the third quarter l992.» The 95 percent
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confidence interval cevers a range of about 4.8% on either side of these

projected percentage changes.
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~ . APPENDIX 1

Price Data for Selected Variables

Appendix 1, Table 1. Price datavar‘MW35, CPIFM and CPICH, 1978}1-1991:2

Year/quarter : MW35 CPIFWM : ‘CPICH
1978:1 900.00 742.33 . 691.67
1978:2 925.00 762 .33 ~707.00
1978:3 963.67 . T774.33 T 721.33
1978:4 1040.67 801.67 , 750.67
1979:1 1055.33 - - 831.00 ©779.33
1979:2 1068.67 ' 843.00 , 796 .00
1979:3 1109.33 o 864.33 813.00
1979:4 1128.67 895.67 836.33
1980:1 1143.67 911.00 . 850.67
1980:2 1167.33 " 930.00 873.67
1980:3 1188.67 940 .00 896.33
1980:4 1251.67 958.33 . 927.67

1981:1 1266.00 1 983.00 1952.00
1981:2 1260.00 , 989.33 ’ 962.33
1981:3 1248.67 988.33 - 963.67
1981:4 1256.33 990.00 . 965.67

-1982:1 1248.67 . 993.00 977.00 =
1982:2 1243.33 . 995.00 983.67
1982:3 1244.00 992.00 - 987.00
1982:4 1258.00 - 992.00 990.33
1983:1 1258.00 1002.33 995.33
1983:2 1250.67 1001.00 o 1002.00
1983:3 1248.67 999.33 ' 1004.67
11983:4 1239.67 ~996.00 , 1004.33

$1984:1 1206.67 ©1000.00 , 1004 .67
1984:2 1208.00 - 1001.33. - 1004.67
1984:3 1237.00 . 1003.33 1016.33
1984:4 1262.67 1024.33 . 1026.67
1985:1 1218.67 1030.33 1031.00
1985:2 1143.00 . 1026.33 1028.33
1985:3 1110.00 , 1020.67 11035.67
1985:4 1119.33 - 1014.67 . 1033.67
1986:1 110633 1012.33 . 1032.67
11986:2 1098.67 1012.33 1031.67
1986:3 1131.33 1015.67 1037.00
1986:4 1183.00 : 1028.00 1041.00
1987:1 1133.33 - 1033.33 ©1052.67 .
1987:2 1102.33 1031.00 1056.67
1987:3 1129.33 - 1032.33 : 1060.33

4

1987: 1127.00 1049 .00 h 1068 .00
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CPICH

Year/quarter MW35 CPIFWM
1988:1 1064.67 1049.67 1077.33
1988:2 1033.67 1048.67 1079.67
1988:3 1099.33 1055.67 1092.00
1988:4 1212.67 1087.33 1120.67
1989:1 1138.00 1126.00 1139.33
1989:2 1118.00 1123.67 1145.67
1989:3 1241.00 1129.00 1169.33
1989:4 1448.67 1192.00 1248.00
1990:1 1272.33 1274.00 1296.00
1990:2 1279.33 1246 .67 1292.67
1990:3 1300.67 1266.00 1324.33
1990:4 1030.67 1280.00 1334.00
1991:1 1007.33 1224.67 1324 .00
1991:2 1025.67 1214 .33 - 1318.00

SOURCES: See Appendix 2.
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Appendix 1, Table 2. Price data for NYEGGS, RUSEGG,; QMCOST, and CPIUS,
1978:1-1991:2 -

' Year/quarter NYEGGS RUSEGG ~  QMCOST , GPIUS
1978:1 62.00 76.90 ©221.10 62.93
1978:2 53.80 71.17 224,40 64.53
1978:3 63.07. 79.00 228 .40 66.07
1978:4 67.83 80.83 234.20 67.40
1979:1 71.87 88.90 240.80 ©69.07
1979:2 66.07 82.90 247 .40 71.47
1979:3 65.23 : 81.87 254..90 , 73.83
1979:4 69.43 84 .50 265.60 - 75.93
1980:1 62.10 - 83.10 274,60 78.93
1980:2 58.13 75.47 283.40 81.83
1980:3 70.27 86.97 289.60 84.03
1980:4 76.87 93,23 297.30 - 85.77
1981:1 72.63 . 91.57 308.10 87.80
1981:2 69.10 86.73 316.30 ‘ 89.83
1981:3 73.27 89.10 / 322.50 92.37
1981:4 . 77.80 95.13 ©323.00 - . 93.70
1982:1 79.43 97.23 330.10 . 94 .47
1982:2 66.70 - 86.03 332.90 95.90
1982:3 65.80 84.73 335.20 97.70
1982:4 68.43 86.07 ©336.60 - 97.93
1983:1 65.83 84.80 339.30 . 97,87
1983:2 69.03 86.53 341.10 99.10
1983:3 74.43 92.07 344.10 100.27
1983:4 91.30 104 .83 347.50 101.17
1984:1 103.33 127.03 353.20 102.30
1984:2 83.43 . 106.83 356.10 103.40 -
1984:3 70.03 88.30 357.00 104.53
1984:4 66.63 87.63 358.70 105.30
1985:1 61.70 77.33 . 359.00 105.97
1985:2 60.00 75.07 } 358.80 107.27
1985:3 67.83 81.13 357.40 108.03
1985:4 75.90 87.93 359.70 109.00
1986:1 74.13 88.47 357.60 109.23
1986:2 63.37 83.50 354.60 109.00
1986:3 72.80 87.13 352.90 109.80
1986:4 74.10 88.73 354.40 110.40
1987:1 64.77 82.83 357.30 111.63
1987:2 58.90 75.33 359.50 : 113.10
1987:3 63.53 " - 77.67 361.30 114 .40
1987:4 59.20 77.13 ©363.40 115.37
1988:1 55.00 ' 73.93 366.90 116.07
1988:2 53.27 70.07 370.80 117.53
1988:3 72.90 86.20 . 372.60 119.10
1988:4

67.23 - 85.60 376.00. - 120:33.
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QMCOST

.13

Year/quarter NYEGGS RUSEGG CPIUS
1989:1 78.43 95.40 381.80 121.67

- 1989:2 75.17 96.33 383.90 123.67
1989:3 81.50 99.40 385.10 124 .67
1989:4 92.60 108.00 388.30 125.87
1990:1 87.83 112.50 393.40 128.03
1990:2 74.63 98.73 393.90 129:.33
1990:3 77.80 93.30 397.00 131.57
1990:4 88.50 101.03 405.50 133.70
1991:1 85.90 105.40 405.70 134 .80
1991:2 70.23 93 405.80 135.60

SOURCES: See Appendix 2



Appendik 1, Table 3. Statistics for selected variables. (Number of obéervations = 54)

. Standard

Variable Mean - deviation Minimum. Maximum Sum Variance
NYEGGS 7113 10.15 53.27 ©103.33  381.10  102.96
M35 © 1162.10 104.69 ©900.00  1448.67 62753.3  10960.43
QMCOST 336.78 50.49 221.10 405.80 18186.00 2549.56
cPIUS . 102.42 - 19.69 62.93  135.60 5530.57  387.52
RUSEGG 88.53 10,95 70.07 ©127.03  4780.77 . 119.96.
CPIFWM  1015.33  122.35  742.33 1280.00 | 54828.00  4969.88

CPICH 1017.66 - 156.88  691.67 1 1334.00 54953.67  24611.12

we




RUSEGG:

CPIFWM,
CPICH,
CPIUS:

NYEGGS:

MW35:

QMCOST:
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APPENDIX 2
Data Sources
The retail price of U.S. eggs is from Table P-4, "Average

Retail Food Prices: U.S. City Average and Four Regions," in
the BLS publication CPI Detailed Report, 1978-1991.

The CPIs for fresh whole milk and for cheese CPICH and for
all items are from Table 3, "CPI for CPIUS All Urban Con-
sumers: Detailed Expenditure Categories, U.S. City Average,"
in the BLS publication CPI Detailed Report, 1978-1991.

The price series for New York eggs is from USDA, Livestock
and Poultry: Situation and Outlook Report, 1978-1991.

The price series for Minnesota-Wisconsin manufacturing milk

with 3.5% butterfat is from USDA, Dairy Market News, 1978-
1991. ’

Food marketing cost indexes are from Table 9, "Price Indexes
of Food Marketing Costs" in USDA, Agricultural Outlook, 1978-
1991. ’
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