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1. INTRODUCTTON

X The Philippines and nearly every rice - producing

country in the less-developed world has et "self-sufficlency”

i T PR | -

‘ as a national objective. . One might have presumed that by

_this time a reasonable definition of the degree of sufficiency
or insufficiency would have been well established. It happens
that this is not so, at least not in the. case of the Philippines
It can safely be asserted that, given the traditional estimea-
tion procedure, one cannot really state wit

i

racy, before the fact or even after the fact, just how large

the shortage or surplus is expected to be, or even has been

all these ye&ars.

~

The common view is that the Philippines was less than
self-sufficient in rice over much of the postwar period, then

became self-sufficient in 1968. The evidence commonly cited

- %This research has been supported by the National

' ‘Economic Council and the U ..-Wisconsin Program in Develomment
Economics. The U.P. Computer Center provided free machine
time. I would like to thank Mr. Deo Reyes and Miss Corazon
Sandoval for their devoted assistance to the research, and
Mr. Samuel Senturias for typing of the manuscript.
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(though ocecasionally zero) up to 1 ;

cant size In 1868, but zero in 1969 only on acceount of “ha

1968 drought. However, for all practical purposes this

import/export record is the result not of market forces

but of government decisions solely, 1.e., to accept this

s the rice import/export record: imnorts at nositive Lo-
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record as an indicator of self-sufficiency is likewlse ©oO

accept that the government has had a generally accurate
L t}:' -

notion of the size of the shortage or surplus as the case

may be. How accurate has this notion actually been? My
view is that, given the method by which the shortage o
surplus has traditionally Dbeen estimated by official and

non-official quarters alike, one cannot reall

D
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The procedure traditionally used to determine ti

extent of shortage or surplus is investigated in the nex
section. " Section 3 discusses criteria for desirable for

casting models, and offers a cpecific alternative.



2.1 The basiec model

The Inter-Agency Committee on Rice and Corn Pro-

. . 2 . i
duction and Consumption®, situated at the National

Council, has been forecasting annuaily tne size of

shortage or surplus on the basis of the residual after deduct-

ing an estimate of "Reguirements” from an estimate of "Supply”
R . 3 . ] .

The recommended size ©I imports  1s then set as the differ-

ence between the above rcs;duul and a desired buffer viock

level.

The model may be written

(1) B, = Q" + XK, - R

RS

where Q is forecast domestic output, K, is the stock

beginning of the period, R is forecast "Requiremzsnts”

1

. . . . . :
The Inter-Agency Committee on Rice and Coxn 2Pro-

duction and Consumption was created on 13 March 1956 by the
pY,

Office of Statistical Coordination and bLanuards (0SCAS), NzZC.

Its member-agencies are the Bureau of Agricultural Ec

the Rice and Corn Administration., the Rice and Corn ?Oa:é3

the Food and Nutriticn Research CEnter

the Presidenti

[

1 Zco-

nomic Staff, the Office of National PI ann;rg (NEC) and CECAS.

Its reports are submitted to the Director of OSCAS.
Bantegui, "The System of Evaluating the Rice Situation an
Formulating Government Rice Policy in the Philippines,”

Stati

Papers and Reviews of the Seminar on Rice and Related

See B.G.
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tics, 1965, Tne U.P. Statistical Center, 1965.
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By is the projected stock at the end of the periocd on the

¥

assumption that no exports or imports are made. (In this
paper, asterisks are used to denote foregast ev ax ante
values.) Then required inports are given by

ot
EN

H
ol
!
w

(2)

- -~

where B i1s the recommended buifer stock level.

This gives us enough of the model to make a very
important criticism: although comparison. of "Supply"” (out-
put plus beginning stock) with "Requirements' may seem very

natural, it is sadly inefficient on account of a basic nu-

- e

merical feature which even renders as of min

r Anportance

£

the question of accuracy in the estimation of "Suppiy" end

-

"Requirements" individually. In order that the criticism

-

be clearly understood, let us for the moment suppose that

W

"Requiremerts™ includes an allowance for‘maintenance of <the
desired buffer stock; since both "Supply” and "Reguirements’
are numbers which currently rénge nationally from 100 to
120 million cavans of palay a yéar, the following may be

considered a realistic example:

’ True Estinates
Sizes A B C
"Supoiy” 110 105 115 iL5
"Requirements" 110 115 205 115
10 0

Difference 0 -10



(1865), and 299,000 metric tons of rice (1583). But,

In “his exampie, we have exact self-sufficienc
in the sense of the +paditional estimation procedure. There
aré sets of estimates A, B, and C, all of which are reason-
ably accﬁrate, since the errors of estimate of the indivi-
dual components, "Supply” and "Requirements', in all cases
are less than 5% of the true sizes. Although the indivi-
dual errors in sets A and B are equally slight, one set
indicates a shortage of 10 million cavans, while tie other
indicates the opposife, a surplus of 10 million cavans.
These are not mean figures from the viewpoint of our inter-
national trade in rice: 10 million cavans of palay equals
440,000 metric tons of palay, or 286,000 metric tons of
rice, -at & 65% weight conversion rate. In comparison, the
two highest importatioﬁ levels since the last war ( and
the few years of inétability following) have been 563,080

n
o

He

our example, a "true' condition of self-sufficiency can
easily be mistaken for a condition. of severe shoriage

(estimate A), or a condition of great surplus (estimate

il
~

L

The primary source of error is neither in the estimcte O

cr

"Supply" nor in the estimate fo "Requirements"; rather i

is in the residual method of estimating the shortage oOTr

surplus which almost all quarters have taken for granted.

Included in the example is a set of estimates

(C), in which the individual errors happen ToO cancel each

L



other out. Such a situarion can oniy be

IS5 no reason o expect ThESt Irndividual errors wilil be 2
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capita consumption level of 1859. We sha+di &

estim a ion details later on.
The size of the palative forecast erraol can be

of X,

©

. s e v
indicated more precisely. Let x® be an estimatT

and let U(x) be the velative evror of estimate, defined by

(3) Ux) = (X - xYIxX

. L . .
Then it can easily be shown +that the relative error in

the forecast of-required imports is given by5

_ R-.:) '
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4 . - . -
See Appendix I for the manner of decomposition oI
estimation error within arithmetic identities.

5 -,
We assume that the error of forecast of the buffer

stock 1s zero, i.e., that we are certain about the buffer
level we desire.




' _' ow Q": & K, Rk 2
(u) D(J- ) = _*U(Q ) + ”"' -.’(1(1\) - "": U(R ) .
I I
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The oritical scurces of error are @ /I and R /I , which
in the case of Philippines are very large numbers indeed--
in the 1$60's they were usually greater than 20 and never

less than 7. So even if the errors of estimate in Q &and

o
o«

R are relatively small, say 5% at most, there <an be no
guarantee that the error of estiﬁate in I will be less

than say 100%. Indeed, there can be no guarantee that we
shall not commit the error of exporting when we should De

importing, or vice-versa.

2.2 Human Consumption Regquirements

Total requirements are forecast by

s
.

(5 R =C +F +8 +u
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7 . ‘ . . . -
where C° is human consumption requirements, I 1s animal
feed requirements, S is seed requirements and W is an

allowance for waste.

In 1959, human consumption requirements were es-

timated by

oo ot

(6a) ¢ = anN

(109.2 kg.)(.768)N = (1.95 sacks)(.768,N,

s

where N is the national population projection and n 1s



that proportion of it which is "rice-eatinz.” Each rice-
eater was assumed to require 10¢.2 kg. of milled rice. N
Philippine Statistical Survey of Households of May 1658 =
cited as the source of the per capita consumption and rice-

. : . e s )
eating population coefiicients.

Since 196C, a more detailed formula has been
used:

e s
w

(6b) C = a,nN, + a,nN, + asnﬂ3 R

ofs

where N*, N; and da are the national population forecasts
for males, females and children below ten years of age,
respectively. It was agdin assumed tﬁatvrice—eaters were
76.8% of the total (n = .768), with' the males-Females-child~
ren distribution the same for rice-eaters as for non-rice-
eaters. The per capita (rice-eaters only) consumption co-

-

efficients used are:

Males a. = 128.8 kg. = 2.299 sacks
Females a, = 117.9 kg. = 2.105 sacks
Children ag = 53.7 kg. = 1.138 sacks. '

The source cited for these parameters is a May 1958 PSSH

I7
survey. '

6 ' s
Report of 7 December '1858. The survey was nactlion-
wide, with a sample of about 6,500 households.

7Report of 25 October 1960.



Since males, femalés and chilidren are curren Lly

distributed in the'proportions 12:14:6 (see Table 1), the

over the thrse elasces reduses to 111.8 xg. The Ilmplied
requirement per capita of the entire population is obtained

by multiplying by .768, arriving at 85.86 kg .

The possible relativs error in C 1is a weighted

average of the relative errors in the components:

J.

-,
o

% alan ' aan 5
(7) UlC ) = ——= U(a nN ) 4+ —=—= U(a,nN,) +
Na» 1 ‘n 2 2
C C
a.nN.
. »3'C,.¢3 Ulagny).

The possible relative error in each component is approxi-
9 . _
mately” an ordinary sum of the relative errors in the thre2

. factors involved:

(8) U(aﬁhNg) = Ulay) + U U(N;J L5 o= 1,2,3 .

8C” Food Balance Sheets published 11 the Statisti-
- gcal Reporter Rice availability per person for calenda:
year 1967 was estimated at.-£35.87Kp. (The thLl%LJC11 Re
por*er October-December 1968):; also B,T. Ohate and E. 5.
Quiogue, "Variabi l;ty Studies of Data from Houszhold Food
ZConsumption Surveys," ‘The Ph ilippine Agriculturist, Septem-
Per 1966, ﬁp 364-89. . Cf. also the per capita reccAmeﬁdea
allowance of the Food and Nutrition Research Center, rcce
1y cited at 102.9 kg. in B.G. Bantegui and J.0. Sumagui,
"The Fcod Supply Situation in the Philippines," The Statis-
tical Reporter, October-December 1968.

“;) cr
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"Interaction" terms are omitted in (8). See
I‘

.

Append;:
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The possible population ghort-run forecast errors,
given the state of demographic knowledge, appear to be less
than 3%. e find in Table 1 <that. for calendar year 173,
the NEC medium populatiesn estimate differs from the NEQ
high and low estimates by roughly 1%. A similar observa-

tion can be separately made for the Lorimer estimates.

Taking the highest estimate (NEC) and the LOWQSL estimate
(Lorimer) together, we find that the mid-point differs from

‘the extreme points by slightly less than 3%.

The sizes of U{n) and the U(aj) which need to

be considered depend on the purpose of the NEC forecaatlnu

model. If the policy is to provide the population with
-

about the same standard of per capita q9§§gggiigg~§§_g§;
___f———’—"—’—'*,_’—

.
tained in the base years 1958-1959, then n a&and the aj
M’/ -

are benchmarxs used for compa%atlve purposes, and their

U's consist solely o* original sampllnq error. Such a po-

*11cy had never been eyp11c1Lly stated. If the policy is

to provide the population with the standard of per capita
consumption which it currently demands, then, since demands
are never perfectly inelastic to prices and incomes, SOme
changes in n and the a. must have occuryed in the decade
. J
" since the original surveys. 1In this case, which is how
current policy is ordinarily understood, the U's consist

of more than oririnal sampline error. If aj and n may

ecach have errors of say 3%, it is clear from equation (8)




that the tolicy maker needs to be prepared for an error Oi

6% from these sources alone. All things considered, it coes
+

Aot seem unduly pessimistic to assume that the possible

¥

forecast may be as large as 10%.

v

In Table 2 the population pfojections of the NEC
and of Lbrimer are separately put through the NLC estimation
procedure to arrive at alternative human consumption re-
gquirement forecasts. It should be clear that the variation
in the forecasts stems solely from variation in the popula-
tion forecasts. Possible errors in n .and the aj areAnot

reflected here.

2.3 Non-human rice requirements : N

-

The non-human rice requirements are of quite mi-
nor importance, since they constitute a mere 5% of total
requirements.‘ Their possible contribution to total require-

ments forecast error is indicated by

2, 3 o e
= o b 7%

R ~ te + g 4+ W T x B
@y uw’y = Sueh + £ IR - L A

3
R R

«,

w
.

In 1959 and 1960, the seed requirement was set at

one il kg. cavan of palay (or .51 sack of milled rice) per

hectare planted to rice. Thereafter, the reguirement was

set at .9 of a cavan of palay (or .459 sack of milled rice)




: o 10 _. . ,
per hectare. The committee reports state thet these

coefficients are from surveys of the Pureau of Agriculiu-
4

ral Ecgn@miasl* (Depavtment of Agriculture and Natural

Resources) undertaken in 1954, 1955, 1959 and 1960. We

may state for reference that current estimation makes use

of

(10) S = si = .459 H -

where H is current palay hectarase. The reguirement

for animal feed and commercial use, etc. is estimated

at 6% of total requirements net of the seed requirement,
N N 1]
l.e., . . !

S

f(R - 8) = ,06(R - S) &

~~
Y
[
S
=3
1]

.06(C + F + W)

..0638(C + ')

The assumption that a fixed proportion of requirements net

of the seed allowance are needed for feed thus impiies that
feed needs are estimated as proportional to the sum oi hu-

man consumption needs plus the waste .allowance. The esti-

mate‘of F isbalmost totally dependent on the estimate of

C and hence on the human nopulation estimates (rather than

 105.teq 25 October 1860, 25 January 1861, and 25 May
1961. ‘

11Former1y Agricultural Economics Division.



- 14 -

on estimates -of the animal population).

- An allowance was made for waste beginning in 1060,
~
although W was net estimated separately fer I Until The
report of 25 May 1361. The allowance is placed at 1.45% of

rice production, or

(12) W = wG = .0145 ©

where Q is current output in sacks of milled rice.

Tables 3a and 3b contain MEC forecasts and final

-

estimates of rice reguirements over the last decade. 32ut

the term “final estimates 1s a misnomer. No independent

ex post estimates of rice requirements really exist. since

there are no annual surveys which estimate the volume of

- @

. 12 . .. -
humar consumption. Meither are there annual surveys oI

rice stocks with which to estimate consumption by the dis-

: 13 . . e m
appearance method. The only bases by which “final
2y - . -
1 The annual surveys of the Food and Nutrition Re- ?

search Center do not qualify for this purpose, since regions
surveyed varied from year to vear. As of 1966 the surveys
which FNRC had done were in nicol (1957)., Central Luzon

(1957), Metropolitan Manila (1958, 1959), Ilocos-Mt. Province
(1960), Cagayan Vallev-Batanes (1961), Southern Tagalog (1862),
Western Visayas (1964) and EBastern Visayas (1965): cited in
Ofiate and Quiogue, op. cit. (1966) .

13Rice'stocks have been measured with uneven coverage
and at sporadic intervals, at times when politically neces-
sary. The Rice and Corn Administration has records of its
own stocks and some field reports of stecks in “large ware-
nduses.

\




estimates’ may be different from original forecasts are re-
visions in the‘population estimates or in the cases of the
waste dnd seed allowances, in the estimates of output and
hectarage. - Often no revisions are made at all: see the

el

data on human consumption from 1960/81 to 1967/68.

2.4 Suop;yiqand the Buffer Stock .

Supply is obtained as the spﬁ of annual output and
‘the stock at the beginning of the period. The Bureau of
 Agricultural Economics makes both forepasts and ex post
estimates of output and hectarage. (Recall that these in
turn determine the NEC estimates of waste and seed require-
ments.) The ex post eétimatesvof output and hectarage are
from the annual Crop and Livestock Sur&ey, involving a sam-
ple size of about 6,000 and a sampling fraction of about
1:350. The forecasts; which are usually made quarterly,
are based priﬁarily on judgemental estimates of BAEcon
field personnel. <Since the forecastine procedure and the

T

final estimation procedure are independent, the latter pro-

duce ex post estimates with which the forecasts may validly

be checked. Such a check is available in Table 6. Hectarage

_1uSee J.V. Castillo, Improvement of forms for future
crop and livestock surveys, The Statistical Reporter, 2:1
(January 1958), 1-5 I.P. David, A historical study of the
aevelopment of the Philippine crop and livestock survey
design, mimeo, U.P. College of Agriculture, 18 August 19643
3.G. Bantecui, op. cit. (196%).
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of days' supply in .the buffer has ranged from 18 to €5 ovow

the iast decade.

2;5 ' Conclusions

I+ was shown at the beginning of this section that
the most serious defect in the traditional procedure of es-
timating shortage or surplus is the use of the Supply-Re-
quirements residual, a number which is so sensitive ﬁovre«
visions in Supply and Requirgments estimates as to be al-
‘most useless. The estimation of Requirements vas discus--
sed in detail, and>itvwas hazarded that the possible fore-
cast error\ could be as large as 10%. TFrrors of estimate’

in seed, feed and waste are of hardly any consequence. Th

®

reason that the possible error in forecasts of Requirements
can only be guessed at is that there have bheen no attempts

]

to substantiate the forecasts by means of surveys.”

A direct result of an unverified Reéuirements fore-:
cast is that the ending balance cannot be verified either.
Since succeeding forecasts make use of beginning-of~the-
period stocké, errors are compounded indefinitely onwards.

-

An earlier statement bears repeating: for all the attention

which is paid tc the rice shortage or surplus, we. do not

17 F . .
The costs of surveys are of course not To-De Snil-

ed at. Probably it would be more efiicient to survey stocks
egularly and then obtain consumption by disappearance method.




even have a fair idea of hov large or small the shortage or

surplus has been all these vears past. We may even have

had surpluses where shortages were claimed, and vice-versa.

In contrast. the production forecasts have a valid

et .

check in the Crop and Livestock Survey, and the forecasting

record has been reasonably accurate. . It is quite surpris-

—

ing to find that when from time to time the rice surplus or
shortage question heats up politically, & substantial amount
of suspicion i: focused on the production data. The CLS is

undoubtedly not error-iree, hut it does give some degree of

verification to the annual cutput projections. 0On the other
hand, the Requirements projections essentially stay as pro-

jections.

Finally, economists have readily noted that the con-

sumption forecasts employ no price ox income adjustments.

It goes against the grain. of persons accustomed to partial
elasticities from every angle. Yet this lack of economic
realism is a minor fault in the traditional procedure in

comparison to those discussed above.
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3. TOWAIDS A MORE LIFFPICIENT FORECASTING MODEL

3.1 Criteria

It is useful to consider two tvpes of criteria in
connection with the efficiency of a forecas sting model. One

type is concerned with foracasting capakilitieg per se ;
the other is concerned with fulfiilment of national objec-

tives which employ the model as a tool.

KitH regard to the first type, it is obviously de-
sirable that (&) the fox efast should be of high quality,
at least ex ante: thisishould avtomatically p?eclude the
residual methodehen the two ﬁﬁmbers to be differenced are
close (say withir 20%) to each other” (L) it should be fea-
sible to estimate the nceded papdmuuar and to update them
regularly: (c¢) it should be fe a51ble‘tu test the forecasts

against realized Teavels: this is the ultimate test of the

quality of the rorecasts.

The traditional forecasting procedure is clearly
focused on the so-called congumption “needs’ of The popu-

lation. Price stabilization policy in particular is neg-
lected at least in so far as the NEC modedl is formally
stated. .The quantitative effect of recommended imports or

the buffer stock on the domestic price level has essential-

ly been left to persconal judgement,



Fortunately the governmant has not always relied

on the residual estimate in formulating its rice import/ex~ .

POYE degipions, A rishdly ussful indisater of well-beilng ds=
mong rice consumers has been, and will continue to be, the

price of rice. , This is a variable on which data is gather-

ed accurately enolgs on a dav-to-day basis. It 1s feasible
to set a target.price leveli, make suitable decisions if the
forecast price level is too distant from the target., and
then check the price level later on te see how effective

(

the decisions were. There can in fact

e
.,
©

no doubt that day-

to-day decision-making takes this process.

Yet thé concept of an annual. number called short-
age or surplus continues to survive as & major distraction
to policy, especially in view of the political nature of
the commodity. The concept would be much more useful, I

feel, if expressed in the following terms: the expected

shortage (or surplus) in the coming year is that quantity

of rice which it is nececssary for government to add to (or

subtract from) the supply in the market in order that a cer-

tain target average real price level for the year be attain-

ed. It ic possible to operationalize this concept from ana-
lysis of the effect on the price levil, in the past, of sup-

ly and demand factors.
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3.2. The Recommended Model and Initial Estimates

If, at a giveﬁ orice lavel, the_total quantity of
rice demaﬁd@d.inareas@s in proportien to The populdtion and
also on account cI real.incdne growthg.ahd if the price le~
vel then remains unchanged (cn account of a simultaneous
growth in supply), then ﬁar capita censumption of wice can-
not have decreased. Thus, maintenance of the consumption
standard -- the focus of the traditional model -- may safe-

ly be indicated by a secularly stable price.

Cet. par., a price increaée benefits producers vis-
a-vis consumers; vice-versa for a price decrease. Obvious-
1y the issue of whether a given condition of a crop indi-
cates "surplus' or ”shqrtage” depends on whether the cur-
‘rent policy is to give preference to producers or to consu-
mers. Over time the policy may shift, and has shifted,
from one group to the other. The point here is not to ques-
tion policy emphasis but rather to stress that the price
variable is a generally adequate index against which to
gauge the effectivencss of the measures used to attain the

objective.

The best definition of the price of rice to use

»

under such a scheme has to be determined.

(1) If surplus or shortage 'is an annual
concept, so tco should the target price of
—

rice be an annual average.

-,




(2) The actual price during the year
will fluctuate around the average. From

an analvsis of past seasonal fluctuations,
a target soasonal pa Vth nay be cetablished,

around the target annual averago, such
that 7rice movements within seasonal ex-
pectations nead not be soarces of concern

to decision-maker
(3) Tre observed price level is & con-
sequence both of the ricc-market situation

and the gens ral level of inflation. Since

the latter force is Deyond the jurisdic-
tion of the rice agency, comparison of tar-
get with actual prices should be made only

. . . 18
after deflation by a general price index.”

S—

JURY
.

(1) The question of the most appropriate
market level -- farm, wholesale, or retail
-— would, I feel, be rel atively unimpor-

tant since the correlation between prices
p—

o

s 14 ) .
at different market levels through time

is auite high. The national consensus

. —

seems to be that failure to maintain a
price ceiling for consumers is more cerious

than failure to maintain a price floor for

. faymers, and hence my own-prefer

the retail level. ' !

- .

18 . . ]
Pﬁcferably an index cexcluding rice, Since rice

is such a large component of Philippine price indices.
- component

T

19Th° price correlations referred to here are con-
sidered in M. Mangahas, The Rccponse of Philippine Rice Fao-

mers to Price, M.A. Thc31s, UanGP 1ty of the Philippines,
1965.

/
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both population and real income, and v 1s a random error

“term. This equation may be viewed as the reduced form of

the system
. ) /
(14) Mt = by * bP. +_b2t * U, Demand
{ / | .
.(15) My = cq ¥ clPt +'0211 el Uy Supply

where M is the quantity which is marketed (substantially

less than output since producticn is partly for direct sub-
i produ P y

_sistence).

Let us turn to one possible application of equation
(13). Supposa‘that the period'invdivedvis a year, and sup-
pose that the objective is to maintain the 1970 price~le-
vel at the same level‘as the 1969 price, without resorting
to imports. Then the necessary increase in 1970 domestic
output over 1969 is given by —aa/ai (positive, since ay is
negative a priori). If the necessary increase is equal to

the forecast increase in domestic output, then it may be

concluded that a condition of "self-sufficiency" is fore-
cast, in the special sense that the forecast price in the
absence of government intervention is the same as the tar-

get price.

At this point, it might be stressad that the pce-

cise spe01flcat10n of equatiocn (13) is relatively less




fundamental than the matter of de erately employing an

empirical price-determination system for policy purposes.

Questions regarding the proper definitions of variables,
which variables to choose, which functional form or lag
stpucture to use are imnortant in the context of improving
the forecastinz ability of tle modal;

n
A recent estimate‘l of (13) considers the follow-

ing definitions: J3/
t -- A.D. minus 19@gx
5 :

£ Deflated retail price of Macan 2nd
class in Manila, average for calendar
year % weighted by the 19856 Central
Luzon harvest distribution; original
price data from the Central Bank and
the Bureau of Agriéultural Lconomics:
deflator is the Centrel Bank Consun
Price Index, adjusted to exclude rice;
harvest distribution is in D.A. Maulit

: !
"Palay Harvest and the Supply of Rice,

The Philippine Statistician, 6:2
(June 1957).
Q. -- Ne tlonﬂl output for crop year' t; Crop

an¢ Livestock Survey data, BAEcon. Y
/

&J N
| “Me §
| W
21Manganas, (1969). J}\.,,J(

i /

<7Z

Em\zszs/f/
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It -=  Total Rice imports for cilendar year t 3
data for 1956-1963 as adop n

Y

" Agency committee on 37 Mareh 1 t
for 1964-196C from Tthe Pureau of the Census

and Statistics, Foreign Trade Statistics of

the Philippines; data for 1967-1968 from the

Rice and Corn Adminaistration.

. The regression ovar the purdoed 1956-1968 gives

(16) P

1t

.
C

250.4 ~ 1.,€88I_ - 8.25&Qt + 7.013t

(1.359)  (2.516)  (1.633)

where P is in centavo/ganta at 1885 prices., I and . Q
are in units of 100,000 metric tons milled rice, and t = 1

sfands for 1956.22

Equation (16) has several implicatiéns. The effect
of population and real income growth, unless countered by
either increased importation or increased domestic produc-
tipn; is to increase the price level by about 7 real centa-

vos per year (abcut 12 centavos in current 1969 terms). In

order to keep prices unchanged over a year without resorting:

2. L . . .o

2 Note that the price level is much less sensitive
to importations than to domestic output. A rationale for
this is presented in Mangahas (1868).



to imports, the necessary increase in domestic output is es-

timated at

7.013

F5Er % 100,000 = 85,000 metric tons.

The size of the buffef stock depends on the amount
of potential influence which'gbvernment wishes to have over
the price level. Suppose it wishes to be able to decrease
the price level if necessary by 40 centavos in Currentxtermsz

or approx. 25 centavos in base year terms. Then the buffer

‘'stock necessary is estimated at

25

875G * 100,000 = 304,000 metric tons

Qriabout 5.43 million sacks of rice.23

The price relationship is quite relevant to two of
the guidelines which Drilon cites as having been used by
most if not all of the managing heads of NARIC and later

RCA:2H

2sNote +hat here price is defined as & czlendar year
average. The equation does not justify the conclusion that
government will be able to decrease price immediately if it
has such-and-such a buffer stock. If price changes over
short time periods are of more interest. then the empirical
research should be based on short~-period changes.

24J. D. Drilon, Jr., “Rice Pricc Stabilization and
+the Rice and Corn Administration,” Philippine Journal of
Public administration, 11:3 (July 1967), p. 238.




®(1) The government does not need to handie & major

[ A% 1

42

portion of the rice trade In oxder to stabilize thoe price of
rice.” The estimate in the praceding paragraph is roughly
10% of total domestic output, and somewhat less than 20% of

the total amount marketed, the naticnal marketed surplus

ratio being somewhat abowe 50%.

"(y) The governsent cannot have a ma

bilization program that would call for the purchase of a

major portion of &ll of the marketable surplus of farmers

-

because such a program would cbviocusly rgquire a tremendous
outlay which the goverament cannol afford." Drilon then
estimated that a virtual monopoly of the rice trade by fo-
vernment would call for working funds of as much as ¥ &30
million. This guideline is obviously concerncd with pro-
ducer-opiented price support. If we assume that he price

support problem-involves raising the average annual retail

1§

-4

e

3
{

price by 40 centavos in curreat terms, then the mod
away from the private sector and into indefinite goverrnment
storage; the cost of purchasing 10 million sacks cf palay
at the current support price would be P 160 million pcsos.
Although below Drilon's estimate of the cost if goverament
monopolized the trade, this amount is still rather ctajgger-
ing. Of course these are not ebsolute eastinates. They

denend on the price change which government seeks to induce,
& £




or on the difference.between the market price and the go-

- vernment's target.

Given the year of application, and ASSUMINg Zero
imports, equation (16). gives a simple linear relationship
.between the price level and the available domestic output.

- Considering 1970 (t = 15), we have

P

—~
[
e
s

185 259.u - 8.25% Qs + 7018

]

S ' 355.6 -. 8.254 Q

49
RN e

To account for some expected inflation, let us assume that

our deflator will be 165 in 1970 (it was about 160 in 19697,

‘The equation in current terms is then

P15 =‘586.74>— 13.?19 le

and is charted in Figure 1. The diagram gives forecasts

the price level conditional on the available domestic sup-
a-ply} ‘For instance, an available éupply of 3.0 million MT

‘(about 105 milliCn'éavans of palay) impliés-a‘price»level’
of about P 1.78 ; an davailable supply of 3.4 million MT
.{nearly 11% million .cavans of palay) implies a pric§ leVel

of about P 1.23.2°

2SNote that the production data originally used are
from the CLS. These figures are somewhat less than  those re-
ported by RCPCC, from independent field observations. This
.is not the placc to discourse on thet relative accuracy of
CLS versus RCPCC data. From the price foracasting viewpoint,
the important matter is to consistently use some production
index, in forecasting as well as in estimation. If the CLS
Ffigures and the RCPCC figures are highly correlated, then it
makes little difference which is used as the production indes

. W




15 = Retail price of Macan 2nd class
in Manilaj 1970 calendar ‘
year average.
1-80’
1.704
1.60 ~
In pesos P g = 586.74 - 13.619 Qs
per ganta ‘
‘CPI = 165
1.50
1.0
1.30
Q.:
: - t ; 1
30 31 32 33
in 100,000 metric tons milled rice

T —— ¥
105 g 110 115

in million cavans palay

= Availa

domest
Supply
Crop Y
1969/7



Interval estimates of Plr' can lLe made, also con-
&

ditional on Qi:,'to the degree of confidence desired. A
3 \

&3]

is well known, the boundaries of the resulting confidence
bank will bé concave away from the regression line, since
the forecast ¢rror will incerease s Qg departs in size

. 26
from the Q-values in the original sanple.

Fof future éeriods, e, T = 16, 17 eté., the re-
duced function makes parallel shifts to the right to indi-
cate the necessary incréascs in output if a given price le-
vel is to be maintained. Forecast erxrors will tend to be

r

greater for periods farther off. The regression equation

~should be ree¢ matmd euch year to malhtaln_thu quallty of

N e

the shorter -run forecasts.
et o kSR PRI

26 . e ' q :
In equation (18) the standard error of estimate

is about 6 centavos. Confidence bands were not computed
since equation (16) is qu.LG tentative in nature. In an-
other computation, the importation figurs for 13865 was ad-
justed from 560,000 MT to 410,000 MT when an RCA technician
pointed out that about 150,000 MT of that importation were
blocked ¢n account of certain legal and administrative prob-
lems, and the result was

¥
P, = 271.4 - 2.633 I - 6.232 Q  + 7.623 t
(1.739) (2.708%) (1.745)
2.._. . - : .
R = .808 DW = 2.348
'S’ = 5.535
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3.3. Measuring the Gain from Within-Year Price Otabilization

In the rreceding section a relationship was introduced

which determined the retail price avecage over a given period,

(&)
|-,
J
, o
0O
=g
&
I

specifically a calendar year. Given desive

certain conclusions were made about the necessary size of the

buffer stock anu domestic nalay procucenz2nt. These con-

‘elusions refer, strictly speaking, to chuonges ir expected or
_ s P 59 {

mean price values, ignoring the nessible variation about the
mean. This variation has two sources, (a) the random error
term v of equation (13) and (b) random variation of the in-

. , . 27
dependent variables aboul thelr own means.

A recent article by Massell
selecting the expectéd or mean price valus as the within-
year stabilization poiﬁt, and offars & measure for the gain
to stabilization. The‘measure iz based on the assumption

that consumer and producer surpluses adequately measure gain

or utility, and that these surpluses may he added

27 o . . 4 . .
For the classical lcast squares which resulted in

‘equation {(15) to remain valid we must assume that the deter-

mining variables are distributed independently of the random
error term.

28 “ - . . . ,
B, F. Massell, "Price Stabilization and Welfare,"”
Quarterly Journal of Economics, 83:2 (May 1969), pp. 28u4-58.

.

s




Consider a simplified version of our reduced

equation,

(17) P=a+DbQ+v .

where we assume a stochastic error term v which has mean
zero and variance cvv_and is uncorrelatad with @, i.e.,
E(vQ) = 0. Let Q also be random with mmean uQ‘and variance

GQQ. Then P is also a random variable with its own mean
(18) = a+ b

Up Q
and variance

(19) o = b%¢ + g .

Now assume that the objective is to stabilize the
%

rice level at price P by means of buffer stock and pro-

curement operations, i.e., the government must stand ready
to add to or reduce the available stock of rice to the le-

vel Q  given by

L %
3¢ P - a
—

(20) © Q -

o<

In Figure 2 we have the situation where output is

at Q and therefore price at p , whereas the targets are
% e . . ‘ . #
Q and P respectively. Increasing the available supply to Q

from governmant sources will raise consumer surplus by the



~ Fig. 2

Reduced function




area indicatcd by PROP®, and will rcduce producer surplus
by the area indicated by PRIP*, DPrice units arc now in
pesos per unit of output. The gain from thic cperation Is
£he phaded araea mavked 8", (Thig pain should alwvd bLe cou-

pared to the cost of the government operation.)

Note that the reduced equaticn is treated &s though
it were a demand function for the totel output; this scens
plausible since it after &ll indicates alternative prices at
which varicus output levels will clear the parket. This is
not to imply that the cutput levels will be sold in the mar-

- .

ket, for that would nct be considient with the orizinal sub-
sistence sector model, given by equations (14) and (18).

Rather, the output levels will induce market sunnly functions

which will clear with the market derand functions at the pri

ces indicated in Figure 2.

In general, the gain in consumer surplus G
measured by the difference between the areas of a

and a triangle:

(21) Gy = (P - PEIQ* = F(P - PE)(Q* - Q)
= HP - PIQE + Q)

On the other hand, the gain in producer surplus, G_, is

measured by the arca of a rectangle:

&

(22 G_ = f(P,fP&)Q .




)
w

This gain is positive when the stabilization price P is
greater than the market price P. The sum of the two sur-

pluses is

_ . _ i % *
(23) G =6y + 6 = F(P —.P (O - Q)

-1 ¥ Y N2
= 2b(a P + bQ + v) .

Taking the expccted value,

“y2 4 2(a - P dbu. +

. 1
(24 E(G) = - fbfﬁa - P 2

T

2o+t + oo -
b (ann *oug) °vv] ’
after making usec <¢f E(v) = 0, and E(Qz) = OQQ + ug .
The size of the expected gain thus depends on the price

ljevel P* which is chosen as the stabilization point.

A natural criterion Tor selection of P% 1is the

maximization of E(G:

. [—2bp - 2¢a - P) ]-,
- Q . -

1}
|
I

and setting this to zero gives
(26) P¥ = 2 + bu,. = ug

Thus we arrive at & rationale for stabilizing about the

expected price level.




In the absence of a government price support or

control policy, this implies. stabilization about market

e 9 - . . .
equlllbrlum.z I{ the poliey is to suppcrt a certain mean

price level above or below market equilibrium, then this
mean is treated as the evnoocted price level under govern-
ment interventici, and

(aprtificial) mean.oo

" w

Fahildsation should focus on this

29 C. . . , .
It is interesting to note that at one time a

market equilibrium price was recommended to be the target
government price. In 165h President Magsaysay appointed

a committee., chaired by Salvador Araneta, then Secretary
of Agriculture and Natural Resources, TO determine the
‘gtabilization price the government should adopt for Macan
No. 2, commercial grade. Drilon reports (1967, pp. 232-3):

"The recommended price was based on the theory ,
that in & free wmarket, or a situation approximating a free
market, where = near balance between availlable supply and
effective demand exists, the consumer price of a commodity
would tend to scek a level thaet would cover the cost of
production of the commedity and reasonable margins of pro-
fit for the producer and these handling the comnodity bet-
ween the producer and the ccnsumer.

Pollowing this theory, the Committee reviewed rice
prices in the past four years and -found that prices in 19853
stabilized more or less at ? 0.85 per ganta, that during
this particular year therce was virtually no government re-
gulation of the prices, and that statistical estimates set
production at almost the same level as consumption require-
ments in that year.”

. ‘30Recail that if P is distributed as N(u_, o__)
then P + C where C 1s a constant is distributedPas PP
N(uP + C , opﬁ) . interpret P + C as the government's tar-

ot .

get price level.
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‘Reduced function




Substituting (26) into (23) and taking note of

(20) gives
(27) 6 = 2P - w)(ua - Q)

The expected gain from stabilization then reduces o

E(G) = 3F [P(uQ - Q)
= 3£ [(a + bQ + V) g - Q)}
_(28)  E@G) = - 2;-9-9 .

The expected gain from stabilization will there-
fore be greater (&) fhe greater is the variance of produc-
tion and (b) the greater is the slope of the reduced equa-
tion. In other words, the expeéted gain from stabilization
will be g:eater'(a) the ﬁore sensitive is prodﬁction to
such vagaries‘és weathef, and (b) the more sensitive is the
price -level to changes in the level of production. These
results are of course also intuitively deri§able. But
there are twdbother counts from which we benefit by the for-
mal analysis: (1) the expected gain from stabilization does
not depend on the error allowed for in the reduced equation;
if P%* is chosen to maximize expected gain, i.e., 0 . is.
found in equation (24) but not in equation (28); (2) equa-
tion (28) provides us with a measurable expression for the

expected expected gain from within-vear stabilization.
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Let us now try to roughly evaluate this gain. Re=

i

call from Section 2 that the relative erreors ef {ereaast e

%

output were on the average about 1% and not greater than
5%. Let us associate the forecast with the rean level of
output and the forecast errors as the result of a roughly
normal distribution of cutput abcut this mean; then the
maximum deviation from the mean would be about twice the

standard deviation. If .08 Q = ZoQ

, then oo, = (025 02
for ¢ = 30 units of 100,000 MT each, “4q = .562 units of
100,000 MT each. The ectimate of b from equation (16)

states that an adéitional unit of Q@ will reduce price b

&

about B8.25 centavos per ganta, i.e., will reduce the price
of 100,000 ¥T by # 3.%6 million.31 Then the cxpected gain
from within-year stabilization, for Q = 30, is (3.46

X .562/2) million pesos = ?872,050, or roughly one miilion

pesos.

31Assuming 23.5 gantas per 56 kg.



3.4, Monthly Price Eguatiens and the Resenreh Aconda

Uss of the annual-price model which hes been present~
el must be xestricted to problens in which tihe foous is varda-

tion in annual prices. As far ag amual modeln go, the speci-

Y

fication supgested is the bLest of those which have beun test-

e

-

<

3

ed. Put since important policy decisions ar

£
£
I
[+
]
o
6]
<
)
s
)
’-J

times within a year there is a great necd for shopter pericd
models. This reveals sericus data problems, since price is
the only veriadle which is collccted often (dailyl. Thus lar

.

on an annual basis, though thoe EAECOR has

ja

cutput is collecte
plans for quarterly supveys. The digtrivution of the annpual
output over the wontas of the year is known anly for 19506 and

1%68.

1t is surprising to find that recoxds are rather in-
complete even for those variables which are governznant ins-
+ruments. 1t would be a colossal task now to obtaln monthly
duta more than a few gears cld on azies of government im@gft-
ed pice, for example. Henthly data on vice stocks would Pro-
bably be & good substitute for menthly cutput data; these

are availatle for a few yesars for RCA stocks and fox "large”

private warahouses that ICA obsarves.

¥l " - K Y / . e - ol o
In spite of the shortness of the series, & Fivat ai-

tempt wes mede to estimate monthly price eguations for cacon



<>
L]

rezion, in a fashion ginilar to that

desepibed in
The data used ars degeribad in deteil in Aprondix

main coxputations the retall price of rice, aliter

(» " » e o~
Saction 2.2.
i I - : 1 i :; Jtas

deflation by

a consuner price index of non-yice prices, was r

2e

resoed on &
time tyrend variable and on a number of aditernative definit
of production or Pice stocks in the pugion., Thae prica taken
waé the amgan of monthly average prdces in nain trading ceonters

of the regicn. In the case of monthly Manila prices,

- v
production or rice stocks werc used as dete

rrining variables
Specifically, the equation teok two formsz,
(23) Psas+dD+cect , or
(30) P=ag+ bS5+ cS_ .+ dt
? b4

whera 2 xelers tc production, Sp to private rice gtocks in
xey large warehouses which are obscrved by FCA, and Sﬁ to Lo~
vernment rice stocks. Two forus were used since it was felt
that stock variables ocught nodt to be mixed with (peroduction)
flous in the same equation., Monthly production fipures were

derived from ann

ual EAZcon figures by applyving cstinates of

the harvest distribution by sonth (see Appendix II for pro-

cecure. ) Incrcased preduction had the expected negative el-
B >, 5
- - » ¢ gh. L~ o
fect on the retzil price only if lagged at least one wmonti.
323@3 M. Mangehas, The Responge of Trilin-nine Rica
Farinars to Frice, M.A. Thesis, U.2., 1505, raspectiaing tas
ot 5T - * . & e -
one-month iag o vice retail prices behind form prices.
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Producticn bf the previcus month, of themwevious 2 monthe,
and of the provious 3 months weve used as alic srnative specd-
fications of Q, and it was found that wost often tho nost
variable, in the statistical sense, was production of the

previous 3 montha.

[}

In the equations of typo (29), stetdstically slpni~
Ficant cocfficients for € and t wers readily ebtained,
but the overall exylanatory power (u ) of the estinated cgqua-~

tions was not tec hish, at % or .6 at best. Hoaninglul Te-

4y

sults could not be obtained for the two Mindanzo repicons.

Hence theiyr implications regarding the Tw quired yroduction
incrcases for price stabilicy should be regarded as quite
tentative, and ewperimentation with {urther gnecilicaticns
ghould be wade., Serial cerrelation was dnvariably 4 pooblen,
indicating that first differences of the vardalles might be

a starting point for future analysis. Table 7 nevertheless
¥3 7

{3

- gives the tg&thtxv ectiizates of monthly supply incrasged

(using BALcon or Crop &nd Livestock fizures as base) required

*

for wmonth-to-month price stability on the retail lavels; an-

¥

nual figuces rmay be derived by multiplication b

g
o
&
h!
<
]
[

he equations of type {30) encountered a proovlem 155
' that the coefficient of 5 was usually megative, i.e., in-
©

dicating thet en increase in government stocks would lower

¢ of

the price of rice rathsr than vice-varsa. This would
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course be opposite to the intention of povernment. That this
type of relatienship was statistically chtained i3 not however
too surprising since government purchasing activitico and
stocks are correlated directly with the extent of the harvest
and therefere negatively with prices, What seems {o e naed-
ed is further experiszentation with the vegression specifica-
tion, incorporating perhaps stock changes insgtead of abzoclute
levels of stocks. Al these problems of specification woulad

be mattera of importance in the rice price research agenda.

3.5 Conclusicons and ing

This stuéy pointed out the serious defects in the sup-
ply-requiresents residual me ethod being cwmpleoyed to indicate
the level of rice shortage or su“plus, and thence the reguired
importa or exports level. Since the esidual is s0 utru*“ in
conparigson to both supply and requivements, it is so gubfect
t§ error that, even granting the underlying theory, it would
be very easy to find inports being reconmended aven When ex-
ports are appropriate. (This was probably the situaticn in
the casc of the rice imports of 1367.) The residlual wethod

can hardly be salvaged by attempting greater accuracy in the

estimetion of either supply or requirements, for what use ig

e

it to reduce error in these estimates from 5% to 2% when th

cxpected red juction in error in the residual is (extravagant iv)



perhzps from 100% to 5037 Considering further that there lo
no way of verifying forccasts of the residual even after the

passage of timn, the appropriate recomwendation in to digcard

the residual methoed altogether.

It was argued that government objectives of safepuard-

represented in terms of the rice rrice level after basic ad-

justments for secasomality and for inflation. In particular,

a maintained ycar-ito-year average price level ensures that

per capita ccasumpiion of rice doss not decrcase. A vital
conéideration isz the fact that rice price targets and fore-
casts can be verified in fact. If ervors are made in pro-
curemeht. sales or international trade solley, at the very
least it is possible to learn from them and adjust the pro-
cedure for arrivins at decisions. The current residual method

does not allow even this possibility.

The basiec analytical work necessary of those concerng

o

‘with rice policy then becouzes a study of the effect of changes
in produc{icn circumstances, population {(a tiwe variable bcin;}
cne possible proxyl, and government rice market transactions
on the price of rice, with the view that goverazent will ot
texpt to gupplement daficient production frow its stocks or
draw off surpius production, with the price level as suide.

There is no denying that the price level is in fact the juide
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»

for the short-run deciciona made by the RCA; this is banical-
ly because in the short-run the only infmrﬁaﬁion availaola
cansists of prives, government stocks and the privita stoahs
of cextain large ‘warchouses, Dut the price laval may be used
for longer un poiic5, such as ioport or export certifi cation,
&8 well., Sincz such policy requires anticipaticn of future

needs, a forecasting method is required. A ethod was suglesat-

ed, involving forecasting of the real price lovel, and esti-

:‘3

rates and implicetions drawn therefrom. TFimally, sven wow
the production-price rel&tio'ship ip clxarlj kpown, scurces of
price ipstahility will euist due T2 uncxpected praduction gains
or losses on account of weather and other factowrs, and due To.
a degres of randomness in the behavior of rica suppiliers and
denanders. Thcre will be a substantial gain frow the roeduc-
tion of instebilities from these sourses by mzans of a govarnQ
ment buffer stock, the measurewent of waich was analysed in

Section 3.3.

+ iz not olaimed that the estirares here arc the Ti-

nal worldl detter equation~specificatieons and botter varialle-

(7

definitions, as well as improvements in ¢ uality of exiginal
data, ought to bring about more accurata forvecasting in tho
future. The results on the amnual level and for the Fhilip-
pines &8 & whole scen to be fairly well established. ek
more analysis is required to improve ths snalysis of srices

on a regional and monthly bas ia. The casacity for verifica-
&
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tion and iaprovement is what may be claired as a definite

advantage over the traditicnal forecasting procedursa.
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Teble 7

TE&TATIVE ESTIMATES OT MONTULY SUPPLY INHCREASES®
REQUIRED TOR MONTH-TO-~-MONTH RICE RETAIL PRICE
STABILITY, BY RLGION

In thqusand M milled rice

Ilocos .76

l Cagayan ' 2.25
Central Luzon 3.20
Southern Tagalog 1.73
Bicol .20
Lastern Visayas 1.7%
Western Visayas 2.07
Manila 8.45 (naticnal level)

#with BALcon production figures as base.
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Appendix I -

Decomposition of estimation error within arithmetic identities
. ' ¢ '

I, Let us use a capital letter, such as A , t§ denote a
ﬁumger to be estimated, and a small letter, such as a , to de-
note the estimate. Suppose that A is defined A =B+ c,

and suppose that A 1is to be estimated from prior estimates
of B and C, thus: a = b + c. What do poésible extents of

relative error in b and ¢ imply for the error in ' a? De-

fine the relative error of an estimate of A by U(a), where

_A - a
Ua) = 2 -

The absolute error in a 13

-

H

A - a (B - b) + (C -2¢c) ,

which'gives

- B-bb_ C-cc
b a a
(1) - Ula) = U(b)g- + U()E . Addition

So the relative error in a is a weighted sum of the rela-

tive errors in b and c.




- 14

Running in similar fashion through'the other arith-
metic operations, we obtain:

"If a =Db - ¢, then

(2) Ua) = UM - US . Subtraction

It is clear that, whenever b/a and c/a are numbers much

larger than one, the residual method of estimating A Dbe-

comes rather suspect. TFor suppose that a were only about
5% the size of b or ¢ . Then an error in b of +2%
and an error in c¢ of -2% will lead to an error in a of

approximately

(.02)(20) - (-.02)(20) = .80

- or 80%. Given possible errors of this size, the residual

method will not even guarantee that the sign of A 1is cor-

rectly obtained.

If a = bc, then § | ‘ )

v

(3) \ U(a) = U(b) + U(ec) + U(b)U(c) . Multiplication

And if a = b/c¢, then

Wy - U(a)-=:i : UEE) -1 - Division
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Appendix 1II

Data used in estimating monthly pricae equations

The original data consist of ninsteen of the 23 vari-
ables listed in the data format (Table A.1). (The first four

variables are siuply for identification.) Additional vari-

. ables were generated as follows:

xzu » tae pricé deflator for the montl.

dex, with 19237 basg, adjusted to exclude the price of rice.
If h 4s thz weight of x?u , than
| 1 A »

where P is the current price of rice, Pﬁ is the bage vear

price of vicez, and therefore (P/PE) is the rice price index
lavel. 1In equation A.1, CPI and P are variables which vary
with time, while h and P_ are constants. Table A.2 con-

tains the values of h and P3 ueed for each region. CPI is

located in the data as XQO » and P i located as X

23 3
therefore %oy is computed by

Ko, & e

A , h .
28 * ToF %20 T BT OWY f2s -

Y

X,q 48 in units such that for tha base year (not month),
Xaq ® 3.000.

'
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325 y the deflated rice price level for the month.

Then the deflated vrice level is

25 2y = %p3/¥

24 ?

in the same units as #,3 » The Central Bank series is used
instead of the KCA saeries since it has a longer time span.
The list of trading canters used to obtain the regional price

data is in Table A.3.

X26 » the proportion of the erop year's produc-
-tiocn which 1s harvested an the current month.

Since the production data comes only on an annual

(crop year) basis, it is neceasary to have an estimate of a
given'mcnth‘s harvest ratio‘in order to obfaiﬁ an estivate

of that ﬁonth's production. A(ﬁcnthlyvharvaat figures are in-
troducad to account for the seasonality in movements of the
price level.) iiowever, monthly harvest ratios are available
cnly for crop years 1868 -~ Xza in the data -- and 1956 ~~
X17 in the data. (There is a significant difference between
the two harvast distributions, the tendency Deing a groothen-
ing cut of the harvest during the year.) Monthly harvest
ratios in intervening years are obtained by a straight-line
interpolation formula. The annual change in the harvest ra-

tio for the given wonth during the 12’ years between 1356 anc
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1368 is estimated by (X, - X17)/12 3 thie/?ava‘elapseé
since 1356, and then added to tha 1956 harvest ratio for the
givan monthi |

- X
2

X6

= (%, - 56) 2017

(A.3) X

* X
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where &2 stands for the last two Qigits of the current
year (see Table A.1). This formula satisfies the condition
that the sum of the harvest ratios over 12 months of the

year should esqual one, since

1
4

gy g e
£ Xg = 86) =FEgp—== Mg ®

= (const.)jﬁfxls - x17) + 1§x17 f

a {conct.i(1 - 1) ¢+ 1 = 31 .

Ryg s production during the month.

This is estimated by nulitiplying the Bureau of Agricui-~
tural Economics' annual production figure, xia » by the month's

haprvest ratio, and converted into MT vice:
(A.3) X9 ® Xls xzs(.oun)(.es)

In the case of region 10 (Menila), national output is used

for x27.



Xpg » RCA cales of imported rice during thegmonth;

Xog » Private Stock in larze warehousas, end of month;

Xaa » RCA stock, end of month,

23.5)(.056)
(Ab) X, ® qu(

28

This ernverts RCA cales in gantas (X1u> to MT rice.

(A.5) ng = 321(.053)

This converts the private stock in large warehouses (over
5,000 cavans), or X21 , and the RCA stock, er Xzz, into

MT rice. The 'large warchousea' consist of a select group
over which RCA keeps data. In some computations the RCA
stock and tha large private stocks aye combined, and the new
variables is

= X * X

(A.7) st 29 30 °

Again, in the case of Manila, natiopal stock figures are

used,

X31 » Or time trend.

This variable starts at 1 for January 1957 and

increases by 1 ecach month thereafter:
(A.8) Xsl s (Xz - 57) 12 + X3

where X, is the month of the year (months nusbered 1 to 12).



Table A.l

CRIGTIHNAL DATA FOR MOHTHLY PRICE EQUATIONS

34

Variable ,
Cols. Hunber Daseription Units
1 -2~ 1 Region
3 -8 2 Yaar (last 2 digits)
5 -6 3 Honth . :
7 i Card nunber
) Card nupber 1
13 - 13 $ Palay markat price (RCA) centavos/u8 kg.
- 13 & Pelay marhek price (PRFF) contavos/He Ke.
21 - 23 7  Rice marxet prica (F.CA) centavos/ganta
25 - 31 3 RCA rice siock 56 ko,
33 - 39 S Rice stock of larpge warehouses S6 kg
%1 - U6 10  RCA palay procurenant quantity HE ke,
B3 - 52 11 RCA buying price = centavos/H6 ke.
BECA rice nales
54 - 60 12  Dom=stic, quantity santas
£2 - 68 13 Domestic, value pesos
- Card nuaber 2 name
RCA rice sales
9 ~ 18 14  Tmported, quantity gantas
17 - 24 15 Imported, value pPesos
27 -~ 30 16 1366 harvest share paercentage x 10
33 - 36 17 1355 harvest shad percentage x 10
38 ~ kb is8 palay production, current
erop yeay Ly K. '
87 - 52 a3 palay area, Querant Crop year hectares
. 0!/(
- Card nuaber 3 N i
( .
16 - 13 24 Consuser Priece Index, 1987 Baga renths of a poi
16 - 22 21 Private Warehouse Stock (Hears) 56 xg. rice
25 - 3% 22 Covernment waprehouse Stock (Vears) §6 kg. rice
~ 36 23  Rice market price {Central Bank) centavos/zanta
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Table A.2
IYCLUDING RICL

w

COMPUTATIONE OF CCHSUMIR PRICE IHDICE

Conourers' Price Index, Central Lank.
Price Index excluding rice.

Rice Price Index, sawe base ycar as CPI.

‘Weight of rice price in Consurer Price Index. Source: Table

A.3 of M. Mangahas, The Pesponse of Philivpine Rice Farmers
to Price M.A. thesis, University of the Pnilippines, 1985,

Rice Price.

CPI is computed Ly nIr + (1 -~ h)Io = CPI,

 Therefore I, = [1/(1 - nlepr - [n@1 - wlx, .

we coapute Iv 5 PPfPB where P, is the simple mean of rice prices

across wonths of the base year.

-

Macan 2nd clc

, 1 . _.h Pesos/gante

REGION h 1~h 1 - h P‘
I YTlocos lorte . «2359¢ 1.3071 L.30712 .97
II Cagayan Villey .16602 1.19380 .18807 .91
III Central Luzen .16737 1.2012 .20101 $ 30
IV Southern Tagzalog .1792% 1.218% L2188kl .84

V Eicol Region L1687% . 1.2480 L24803 1.14

VI Eastern Visayagc .10622 1.1188 L11864 .25
VII Vastern Visayas «15€26 1.1351 .18520 1.00
VI1X Southwestern Yindanao .185678 1.2286 «22968 «96
IX Northeastern Mindenao .1GE03 1.1994Q «1989%08 1.02
x -

Manila : .10858 1.1230 «12308 «93




Table A.3

LIST OF TRARTNG CENTERS USED IN DETIEMIEING
AVERAGE RETAIL PRICE Or MACAM 2ND CLASS RICB

Region 12 Laoag, Ilocos Novrte
san Fernando, La Union

[

Larguio City
Ilagan, Isabela
Tuguerarac, Cafayan

. 3 Tarlag, Tarlac
Pagupan City
Cabanatuan City

4 Patangas, lJatangas
San Pablo Clty

5 chg“pi City

Taclo %11 Czty
- Tagbilaran, Lohol

7  Iloilo Cxty
8 Zamboanga City
S Davao City
Ilipan City
Butuan City -

10 tanila

Sourca: Central Bank



