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SUMMARY DESCRIPTION OF PROJECT:

The need for good tax reverme forecasts camot be
overemphasized. - It is a major inmput in budget planning and
programming as well as a necessary guidepost against which to

assess the tax collection effort of the govermment.

" The purpose of this paper is to review and evaluate the
existing works on tax reverue forecasting in the Philippines.
This endeavor represents the initial step in an attempt to deve-
lop a Eﬂx reverue forecasting model for the Bureau of Internal
Revenue. The review is intended to provide insights to the
particular problems imvolved in the formilation and estimation
of a reverue forecasting model and thus, set the stage for the
* developnent of such a model. '

Farlier studies made on reverue forecasting are as follows:
(1) the Kintanar-Mijares work; (2) the Jurado-Fricarnacion govern-
. ment sector subsmodel; (3) the Diokno public sector models and

(4) the various Bureau of Internal Reverme models.

The Kinwr@r-kﬁjéres work suggests a procedure for fore-

-. casting coxporate and individual income tax at a faixly high |
level of disaggrepation. However, it has limiting assurptions
arising from its use of a partlmlar year sample data. Its
forecasts for the other kind of taxes are aggregative in pature

and are based on a simple time-trend.



Likewise, the Jurado and Encarnmaclon is rather aggrepative
using only six types of tixes. Nevertheless, this stucy was
among, the first to relate different tax groupings to different

explanatory variables.

The Diokmo study considered three types of taxes and used
one varlable, GNP,to explain the variations in said taxes. In.

this sense, the work can be said to be very limited for BIR

purposes.

Two of the BIR's forecasting approaches, the campound
growth rate technique and the time-trend analysis, assume that
rax collections are influenced only by time. Furthermore, the
campound growth rate technique utilized only bench-mark figures
of the data base. The Goopertz curve time-trend analysis on
“he other hand, has the tendency to give conservative forecasts
in the long-run. The tax elasticity approach — the third used
sy the BIR-has the disadvantage qf relating tax reccipts to only
me explanatory variable. Its advantage over the time-trend
analysis, however, lies in the fact that the explanatory vatiable
nost appropriate to the type of tax is used. In this last approach,

four types of taxes are considered.

The sbove models leave much to be desired in terms of the
level of disaggregntion and the use of explanatory variables.

For furure modelling works, there appear five basic research



directmns, viz., the spatial or regional; categorical or
into particular taxes; technical or methodological; behav-
ioral, emd the mcroecommic view, which will all be explained

in the conclusion.

TECHNICAL REPORT: (see attached copies)
: }

PROBLEMS ENCOUNTERED AND RECOMMENDATIONS

As typical in wany situations, there is lack of documentation
Von forecast:ing done by the BIR prior to recent years. With the
nmrmover of people, it beocmes difficult to know, much more tO
validate, the forecasting methods employed in the past. This
su;:,peste the full domxnmt:atmn of models that may be developed
in the futuwre - to mclude the data base. This should eliminate
patharing of data already established and make the model imple-

mentable by Bureau pcrsormel.
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MA. ROSARTO GREGORIO-MANASAN
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A lot of weli-intentizmed and foasible povernoynt pro-
ject"_‘f; have been stalled even In preliuninary processes, 1ot
entizely bécmwe of the failure of the govermmentc to wmeet
the oost of these programe per se, bt because of its in-
licy to f orexast accurately the revemues that it can gen-
erate,  Reverme forecasting then becomes » key factor in
cconone, socizl and political plamlig., For the Bureau cf
Intemal Reverue, 1t is a tool to asses: ite vat collection
T parpose of this paper 1s o revio s and eval-
uate e axistog works on tar roviris Lorecastng in the
Philipaines. This endesvor represents the dndnial scep in
an atténpt to develop a tax roverus loreras t:l.‘r:g, model. for
the Bumeau of Internal Revenue, The review is ‘ntended to
provide insights to the particular problors Drwolved in the
fornulation and estimation of a reverue forecasting model
and thus, set the stage for the development of such a model.
In seerdons 4, 5, 6 and 7, we review and synthesize
the wirks that have been conducted in this ares, namely:
(1) the various Burcau of Internal ¥ (BI%) mechods
and  lels for forecasding; (2) ¢ Fintanar-Milares work;
(3) the Srrado-Fncamacion govertrenT sectoy suberolel: and
(4) the Diokng pub:lic sector m el -”;‘u:'.h section will ir-

clude n evrmaxy off the functionsl oovclfieatic © uovether



with the respective definition of the variablesused in
each model. The different functions specified by eacg of
models reviewed wer re-estimated using data for the per:.od
2 _
1961-1979. It should be noted that alJ’.A stu;.e; (e;gept those
of the BIR's) were originally estimated using the déta d:ﬁ/
the sixties. It is to be expected that parameter values
derived from these exercises will not hold for the more
recent years which are of greater interest to the Bureau,
in so far as revenue forecasting is concerned. "Historical"
similation over the new estimation period as was congucted
to help assess the forecating capability of the various

e peand §) &lrapimalitn R ) ams wl The/
model reviewed. The FOOE mean &quare per cent error,

RMSES, wereAJ'n evaluating the said models. These statistic
are discussed more fully in Section 2.
Section 3 providés a brief description of the data

used in the analysis.

METHODOLOGY

"Tn the case of the single equation regression model,
there exists a set of statistic test (Rz, F-test, T-test, etc.)
: thatl\‘ be used to judge the: in a statistical senge of the
model and its individual estimated coefficients... The model's
evaluation must also depend on the purpose for which the model

was built.



o

A

. [\' n ﬁ .
Amiﬂésigned—te%est-a—specﬁic—Wfﬁééﬁ‘ or to measure-
scme_elasticity should have-high—t-statistics®. A model de-

signed for forecastlng ses should have as small a stan-
[« 2 muwld b
dard error of forecast as poss:.ble wh:Lle

the R® and the
RMSE% were used to assess the different tax revenue models
reviewed. P'l;reater weight is given to RMSE%® since the present
study is more concerned with the forecasting abilities of the
said model§ .
o

The coefficient of determination, R )def:ined as the ratio
of the regression sum of squares tms = (§i—§) 27)
the total sum squares EPSS = (Y, - ¥) z_z

1 Pindych and Rubinfeld, p. 315



measures the proportion of the variation in the dependent
variable which is "explained" by the regression equation

or by the variations in the independent variableg, The
coefficinet of detemmination ranges from zero to one. A
camnputed R close to unity is J.nc'iJ.t'.:atn.vee : it. This
implies that the variations in the endogenous variable can be
largely explained by the variations in its determinants.

The RMSES evaluates the "fit" of the individual
variables in a simulation context. First, a historical
simulation is performed using the model. Then, the re-
sulting or sjmulated figures of the endogenous variables are
examined on how closely each tracks its corresponding
historical data series. Finally, the RMSE% is camputed, U /‘/’
defined as;f,a&'ﬁ/wt

RMSE$ = [ 7 $ @ 2 /MW ¥
A g Y, - Yo J
&
| Y o
Thus, the RMSE%”?fie viation of the”simulated variables

from its actual path, in percentage terms. As a rule of

e [0 fens eind m/(Zu;w/
thumb,:\RMSEeralue equivalent to OJ"_j:ESS—ﬂl&R—.Lﬂ% is
acceptable, irews ion.with. such-an-RMSEE Value;
f@r—forecasl:xng"

‘ym,\/ﬂ Re A Jo s RUSE 2 ae’ (/Lt oAl %"’J‘ZW‘@»@@?

y /28 %WM“{; /“‘"/"’%47' Yo /“”&”U



"A single-equation regressin model can have significant
t.statistics and a high R® and still forecast very badly period
after period. This might result from a structural}lcfri‘nmyéh/e econamny)
occuring during the forecasts period and not explained by the
model‘ %od forecasts, on the other hand, may came from regres-
sion models which have relatively low st and one or more insig-
nificant regression coefficient¢ This may happen because there
is very little variation in the dependent variable, so that al-
though it is. not explained well by the model, it is easy to

2

forecast."

3. DATA
The data for the tax bases were obtained from the National
Income Accounts Statistics of NEDA and (Annual money wage rate
figures attainable me Central Bank Statistical Bulletin.
The tax collections data came fram the BIR Statistical Division.
Tax data were available in fical year\ﬂ-é%iuglfmn 1961-1974 and
in calendar year series fram 1974-1979.. Conversion of tax data
from fiscal Year (FY) to Calendar Year (CY) follows the‘ scheme
giiran below:
Given: - FY 2 = July (Year 1) - June ('xfear 2)
Subtract: July-December (Year 1)
To. get: January-June - (Year 2)
Add:  July-December (Year 2)

= (CY 2 = Jan. (Year 2) - Dec. (Year 2)

") Podagets 0 Rk o 5 - /4



To Tllustrate:
Givens:
Subtract:

Vot

Add:

It

1

The National Bureau of
the standard for

Thefme Wax-ColTastion of ™
FY 1964 (July 1963-June 1964) = P419.7 M
July-Decerber 1963 = 145,24 M
January-June 1964 . P274.46 M
July-December 1964 $173.7 M
CY 1964 (Jan.-Dec. 1964) pa48.16 M




4. THE VARIOUS BIR TECHNIQUES MODELS

over the years, the BIR has used various technigues to

forecast tax collections namely: the odrapomd growth rate

tecl'miqtie, time-trend analysis and the tax elasticity approach.

PNL
The first two of these approaches, thouglﬂ’l?a'n?e?’anployed. Thus,
4

simuilations were not derived for these methods, but only for the

elasticity approach.

4.1 The Campound Growth Rate Technique

4.2

The initial effort to predict tax coliections
was rather simplistic and crude. The campound  growth
rate of actual collections in the preceding ten years
were ccrrputed.gg incame tax, business tax, specific
tax and other taxes separately. The growth rates thus
obtained were multiplied with the present years tax
collections to yield the forecasts for the next year.
This technique was used for the 1977-1978 projections.

Time-Trend Analysis

In order to forecast tax revenue collec— .
tions in 1979, time—trend analysis was employed. The
revenue collections for the period 1970-1979 was

plotted against time to get a rough idea of the general
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trend. Based on thls, the rate of increase was found
to be non-linear. Tax collection was increasing at a
decreasing rate and a Carpertz curve was fitted to the
data. Income tax, business tax and other taxes were
separately estimated with this curve. However, fore-
casts for the specific tax were based on a simple linear
regression using consumption of comodities as explan-
atbry varisble.

. This method shares the same basic drawback of
the campound growth rate technique, i.e. it considers -
tirﬁe as the sole factor explaining tax receipts. Its
advantage over the latter lies in its ability to con-

sider turming points in the pattern of growth.

4.3, Tax Elasticity Approach

. Forecasts of tax collection for 1980 orwards were
‘c)a:sed on the tax elasticity approach. The predicted
'in:crement: (in absolute terms) in tax revenues in any
g;iizm year is the product of tax coilectioné in the
plevn.ous year, the elasticity of the tax Qj.th respect
":o' its base and the projected growth rate of the base.'
The different tax categories were related with dif-
ferent variables reflecting the appropriate tax ba.ée.
Thus, the individual income tax was related with per-
sonal income; the corporate inccme tax was related to
corporate income; the specific tax was related to
value of manufacturing .dcx:mst:ic nroduct; license,.

business and other taxes treated as one, were related
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to industrlial and services domestic product. " The
functional form used was that of the power curve,
ie., Y= bX®, where m is f.he slope, b is the y-inter-
cept, when the function is estimated by the double-
log transformation. The parameter m is then interpre-
ted as the elastiéity of the tax with respect to the
mchﬁnatory variabie considered.

The re-estimated equations using the BIR's tax

elasticity approach are as follows:

Individual Tncome Tax = 0.000056 (Personal m}l'm )
2 = 0.998 RYSE % = 13.7%
1.0174
Corporate Income Tax = 0.3336 (Corporate Income) (2)
220960  RBSE%=18.0%
' specific Tax = 0.08179 (anufacturing Domestic Product) (3)
r? = 0.9696 RMSE % = 17.1%
License, Busir)egs arid other Taxes = 0.004989 (I.rﬁli-:us :
_ trial Service Domestic Product) )
? = 0.992 REE % = 7.7%

Tible 1 presents the actual and similated values
65 ‘the various tax categories for the period 1961 -
1979 while Fi{;ureé 1, 2, 3 and 4 provide a ‘pictorial

view of the same.



' TABLE 1 ' -9 -

Actual and Simulated Values of Variocus Tax Categories
Using BIR's Elasticity Approach, 1961-1979

YEAR | [NDIVIDUAL INCGME TAX CORPORATE TAX SPECLFIC TAX . LICENSE, BUSINESS & OTHER
: TAXES
Actual Sieulaﬁed - Actual Sigulated Actual Simulated Actual Simulated
1961 : 79.1 70.5 174.4 171.5 259.8 252.4 134.9 142.8
1962 74.9 82.2 211.2 260.2 287.0 282.9  169.8 160.6
1963 94.0 100.8 259.4 307.8 329.3 329.0 190.2 185.2
1965  126.6 113.4 271.6 325.0 371.3 341.9 219.9 208.0
1965 140.5 131.4 298.6 274.7 ©378.3 362.1 226.2 232.4
1966 124.5 147.1 1288.4 374.3 438.1 397.3 266.6 . 257.6
1967 216.6 174.8 395.3 416.8 £81.2 431.0 287.5 275.9
1668 175.1 200.1 527.9 540.2 544.5 470.0 332.2 .298.4
1963 252.9 235.2 602.6 509.8 553.7 511.3 360 .0 323.6
1970 286.7 291.1 763.9 725.5 579.7 665.15 373.6 411.5
1971 371.9 379.2 956.7 606.9 645.9 790.7 422.2 456.9
1972 508.3 452.0 867.1 648.6 663.4 924.6 464.2 516.3
1973 520.6 621.6 1857.7 15690.8 823.3 1217.3 . 599.4 657.8
1974 788.9 1007.1 - 2391.3 1905.0 1623.3 1681.1 940,4 950.1
197¢ 1119.7 1212.0 1954.1 2030.2 1935.1 - 194%4.9 1033.7 1126.9
197¢ 1483.0 1511.1 2222.3 2479.7 2515.1 2212.3 1315.9 1375.5
1971 2473.3 lo28.5  2068.6 2212,7  3030.1  2663.7 1597.7 1658.9
1978 2548.9 2397.1 - 26416 3008.3 3614.2 3065.8 . 2061.2 1969.4

1979 3185.0. i3151.? : - 2872.3 3563.5 _ 4072.9 3795.9 30€3.3 2537.8
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Of the four equations considered, only the simulations
for license, business and other taxes resulted in a faVor-
able root mean square percentage error of less than 10%.

KINTANAR~-MIJARES TAX FORECASTING METHOD

Kintanar and Mijares (1965) suggested different frame-
works for forecasting revenues from different tax categories.
Based on these, they obtained revenue predictions for 1965-
1970 using data from the earlier years. |

In projecting revenue fram the corporate income tax,
the authors divided the work into three steps: (1) estima~
tion of the total nmbar of returns; - (2) distributing the
figure obtained in (1) to the various incame taxe brackets;
and. (3) estimation of the mean net taxable income for the
different tax brackets. The total number of returns was
projected using a simple time-trend. This mmber was then

apportioned to the different income brackets by assuming

. that percentage distribution follows the pattern exhibited

by a subset of the total number of returns in 1962. The

mean net taxable incame for the various tax brackets was

- camputed fram the same subset mentioned above to came up

with the middle estimate. Iow and high estimates were ob—

- tainéd by utilizing the fiducial limits of the 95 per cent



conficdence interval of i mean est. e, ‘Ihese iow, mid-
dle and high estimates ¢f the wean tixiole ircome cf the
different tax brackets were maltipli: * with the apsropriate
tax rates < arrive »nt estimates of i averags tax assess-
ment for each tavable bracket. The sroduct of the tax as-
sessment valuation and he projected number of retums in
each incame bracket yields the Teverne forecasics Tor the
corporate incane tax by brackoet.

The procedure followed in projecting the reverme from
the individual income tax is similar to that of the corpo-
rats income tax., First, the total rumber of individual
returns was projected by fitting a vime trend o 1959-1962
dara,  Second, the percentage Mstrivurion of 1960 was ap-
plied to these projected values to yield the maber of
retrms in each tax bracket, Third, estimetes of rhe mean
taxable incore in each tax bracket was obtained from a sam-
ple ;3f the 19€0 data. TFowrth, the appropriate tax rates
wers é.pplic,ﬂ to the estimates obtain:d in the previcus step
to come w with the mean tax assessment for each bracket.
Ahgain, low and high valuation of the tax asseszment were *
corputed using the 95 per cent fidu-ial limits of the con-
fidence interval for the mean tax a:sessment. Finally, the
Cmesn tax assesaent for each incone tax bracket was multiplied
with the cm*r=.;zspbnding nusher of remums t estimite the total
tax  assessment, This Tive-step n-ocodare is done for ret-

wrrs from both married smd single individuals; then the total



tax assessment for single individuziz was added to that for
nmr‘ri_e.d individuals to arrive at tho aggregate estimate for
these two groups for cach income bracket,

Since the computarion for the individual income ‘tax
and corpor}.lte incane tax simulatiovns over the estimation
period 1961-1%79 would require tedious effort, we simply

stimated the GE 7, for the ex ante forecasts made by

Kintanar nd Mijores for 1963-1965. These estimates are

presented in Table 2.

TABLE 2

Medium Projections from Kintanox
(™)

1963 1964 RSE %

reojected Individual

Tax Assessoent: 111.5 124.9

Acnual Individuad

Tax Assessmont | 94,0 126.5% 3.2 %
1964 1965

Projected Corporation

Tox Assossmeit : 299.02 322.17

Actual Corporation

Tox Assessuent ' 271.6 298.6 9.1 %

n foremstiﬁz_r, the various covmonents of license, bus
noss and other taxes, the only explanatory veriable comsi~
dered wng cime. Tax coilection on sale of ton-ossential or
looory goods as deseribed under Swetion 184 of the National

Intemal Reverme Code (WIRC) dencred by 7T, , compensating tax



collections wnder Secricn 204 of the NIRC denoted by T, and
specific tax collacted on sale of cigars and cigarettes de-
noted by T, were directly regressed on time. However, in
forecasting the tax recelpts fram sales of seni-lwary and
pon-lwary items, thelr tax bases denoted by B, and B res-
pectively, were regressed on time and the projected tax bases
were 'then multiplied by the relevant t.ax rates. |
‘-\To arrive at By and Bn values, the ratios of each to

the actual total sales tax were taken:

(a) Tax on Sani-lipoury . Tax on Non-Lixury
Total Sales Tax Total Sales Tax

then multiplicd by the maufactizing, componeat of Cross
Damestic Product (CDP)
;(b) Tax ¢n Semd~Lpamxy X CoP = }35 ;

Total Sales Tax

Tax on Non-lLaxury ¥ (DP =3B

Total Sales Tax
'-(c) B x .35 (average of 30% and 40%, the tax rates

prevalent during the estimating years)

=

TR

B, X 07 =Ny

whare & represents tax receipts from semi-lwary
jtems and N represents tax recelpts from non-
Tusaury lters.

B, WS maluiplied by 35% (average of 20% ard 407, the tax

cates prevelent during the estimating years); and B was



mltiplied by 7%
In re-estimating tre
Mijares using more recent

compensating tax and spec
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specification of Kintanar and
data, the data on sales taxes,

{fic tax on cigars and cigarettes

fram 1961 to 1976 were obtained from the Statistical Divi—

sion Of the BIR. Data for years later than 1976 were mot

available because the gmendments made in the NIEC resulted R

in unspecified and questionable tax Teports which have yet

to be reconciled.

The resulting equations are as follows:

o L061ST (P1ocv)
v . -.2164084t
v T = 9.3/GSSe . (5)
£ = 406 R¥SE % = 103.58
o 159.7906¢
o, o= 682251 ORNE (1) . (8)
2 o= 2067 REE % = 174.4 %
¥ ey ‘
@ M) r';y;p = 5475.94 - 1347.94t + 20 582 '€
) | 2 = 977 _RESE%=23.36
i‘\ 220 YL (1wt
& T, = 14976+ 0185711t i (8)
2 = .082 REE % = 89.28
.6 ¢ '
684t )

S _
rz =, ,689

Note the very high RVSE %
indicating the inadequacy
casting.

Table 3 presents the

¥R % = 20.09
for equations (5), (6) and (8)

of these specifications in fore-

actuél mnd similated values of

+he non-income tax caotegories corsidered by Kintanar and

Mijares while a graphical

picture is given in Figires 5, 6,



Actual and Similared Values of Various Tax Categories

Based on the Specifications of Kintanar & Mjares 1961-1976 - 19 -

e sty e [t oy o [ R RSATHAT [ ™

| Actual Simulated Actual Similated | Actual Similated Actual Similated
1961 1.79 5 ~16.3788 i 53.02 1833158 75.33 -48.23 3352.59 5475.9%
1962 1.29 ? 57975 . 67.82 - | 303.28C6 63.56 16.56 - 36L1.76 433252
1963 (1) | 21.8867 ' s0.s 251.8265 (40.68) 62.53 4476.79 35%8.31
1964 | 2.6 343664 89.11 2251331 132.76 98.19 4501.68 327334
965 | 137 44,5630 92.23 | 235.0215 72.69 127.32 4895 €4 357 Lo
1966 .83 531841 | 113.46 269.5504 39.09 151.96 5341.43 | 3850.7%
1967 96 60,6521 116.13 332.7205 18.63 173.29 5357.71 4753.1
1943 e 67.2393 139 44 424 5311 47.73 192,11 6512.95 | 60857
1563 8.15 73.1318 | 14137 54,9336 383.10 % 20535 6635.72 % 7765 .47
1970 153 78,4622 | 18283 6940766 77.55 | 24.18 9261.89 | 5915 33
1971 1.0 83,3054 | 206.09 8715753 5480 .08 11266.30 E 124302
1972 1.76 87.8050 21344 1078.1855 105.77 250,87 177683 1502
1973 2 41 91.9496 ~ | 257.03 ~ | 1313.2021 7 | 161.21 262.71 1718355 L 18740.C0
1974 1053 | 95.8081 | 418.% 15768592 600.44 273,74 | 23813.16 IR
1975 11.04 59.4175 188.50  |° 1869.1575 —|—-787.8L - -l - 284.03 % 27767.66 | 267012
1976 |  1.66 1028081 472.62 2190.097 | 11391 293.76 | 32346.43 i 31257.1

. | , |

|
|
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1976

Actual ard Sinulated Valuesor ‘Yariou
Based on the Specificarions of Kintarar
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P

& Milares 1961-1976

Tax on Duaxy Iteos (184)
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th v i ——

[

[N

L

T - 17 a -

T, = ¢ = Corpersating Tax TS = Cigars and Cigarettes
| Actenl Simiasted |  Actual slated | Actel “similated
2.25 9.3765 14 16833 143.82 106.412
6.18 8.4149 18 17761 146 .80 117.25
430 7.5519 E 15 18691 159.74 128 .096
4.52 - 6.7774 % .26 196X 145.08 138.938
3.53 | 6.0824 ‘ .39 20548 115.76 149.78
6.C6 5.4886 4 .06 21476 136.59 160.622
4.93 | 4.8983 ! .38 22405 147.69 171.464
3 46 j booes | 26 23333 158,89 182,366
6.53 3.9455 i .9 54262 167.98 193.163
4.63 3,5L09 E .30 25191 167.28 203.9%
1.76 3.1777 Z 14 26119 190.11 214.852
8.48 2.8513 i 14 27046 212.26 225 .674
5.53 2,559 ; 23 27976 231.98 216514
3.42 2.2963 2 16 02851 285.61 247.353
71 2.0613- ! .62 29833 325.00 258.2C0
1.23 1.8499 A7 30762 1£6.,66° 269,042
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7, 8 and 9
JURADO-FNCARNACION COVETOMENT MODEL

Jurado and Encarnacion (1972) constructed a fiscal
sector model employing ordinary least squaxes on data from
1955 to 1059, This model consists of eleven structural

equatibns (ren of which are related to taxes) and Two iden-
tities: (one of which is tax related). The authors broke
down total tax revenues into six tax categories. Reverme
from corporate income tax was related with gross national
product: md the wage rate, as & proxy for corporate incame,
and a dumy variable to reflect tax rate changes. On the
other hand, individual ircome tax receipts were regressed
on personal income lagged one year. Indirect business taX
collections (primarily from the sales or the percentage tax) '
- were mde a function of Q¥P. Tariff duties were related to
the total value of imported goods and services and a varisble
that measures imports from the United States. Ixclse taxes,
fees and penalties, charges on forest products, the franchise
tax, vd:wrfage and other fees were all classified under "éfhe:c
indirect taxes' and were expla.med by gross national product
sold demestically and exports. Total taxes collected by the
national goverrment were related with the aggregate of all |
taxes recelved by the goveroment as a whole. Fi.nally, ali
other taxes of the National Government was obtained as a
residgal. The rest of the equations were devoted to explain-

ing goverrment expenditures and its components,
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“fhe nodel may be written as fOlIl.o».'rs:2
Tod = f(Y,‘W, Uer) (10)
i = £ §) (11)
p= £ (yp-l) (12)
Toi = £ (Y-X), x) S (13)
where,

Thd - direct income tax receipts from business
enterprises which otherwise is known as
corporate Tax; .
Tpd - direct income tax receipts from persons
Toi - indirect tax receipts from business enterpriscs - gales Tan

Tol - recelpts from other indirect taxes M% 7"7_%};“" ;f W; e
_ S 4 O"\L-\’ { \..c"' )
Y - Cross N’.-ltional PI'OdLlCt -é,-\Q.ml,m-\‘-_v',-r'-:-z.z’a,.b ﬂlf“/: 2 W%dt

" el f459
Yp - compensation of employees plus entrepreneurial

and property income of persons
- exports of goods and services
W - anmal moaey wage rate, computed as equal to the
daily wage rate of unskilled industrial workers
in Manils multiplied by 250; in pesos
Utr - dumy variable for-a change in tax rates;
= 1 for years begimming 1968, = 0 for years below
1968.
The model. above was reestimated using data from 1961 to
1979. The resulting equations are as follows:

Thd = 1137.10 + 716 + .618W + ,800 Utx (10a)
R™ < |

2The import tax equation was not included in this report because so far,
we are only interesced in checking the podels using BIR's intexmal data

The other idenricites were rof also inecludco in the reestisncion
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Note that in (10a) the regression coefficient for
wages 1s positive as opposed to the negative coefficient
that Jurado and Encarnacion previously obramed To resolve
thls error, we tried regressing (Y-W) as a proxy for corpor-
ate income, against Tbd with the following outymt:

SR LY
Thd = 18.39 + .013 (Y-W) + 415.69 Utx

=0 | RSE % = 20.86 (10b)
Tpd = (367.91) + 025
P2 = 967 Ir?asg /= - 73.38 (112)
Toi ="(33.63) + .005 Y
f? = .887 %E % = 20.93 C(22)
i = (473.12) + 0399 (¥-X) + 028X
RZ = 986 RYEE % = 30.01 (132)

It can be observed that, not a single one of the four
equatians resulted in acomputed root mean square percentage
error 1ower than 10%. Although the equation for other in-*
d:x.rect taxes (1Pa) yields a high r , the turning point error

:tm::thavebeenlargesoasmprodme atthesametime.
waX Ao '
,highé(percentage error.



TABLE 4

Actual and Simulated VAlues of Variocus Tax Catego,rieé

in Jurado and Encarnacion Model, 1961-1979

direct taxes

direct taxes

indirect taxes

othar indirect taxes

YEAR Tbd-from 3usiness Tpd~from persons Tbi-from Business Ioi

Actual Simulated Actual Simulatad Actual Sirulated Actual Simulated
1961 174.4 192.4116 79.1 82,00 56.45 41.0637 362,32 111.4993
1962 211.2 215.4614% 74.9 55.81 715.29 50.8793 411.74 175.8013
1963 233.4 249.3383 94.0 22,73 84,098 64.5917 473.28 277.53810
1984 271.6 269,289 126.56 30.22 96.26 72,4816 530,54 338.8348
1965 293.5 293.0830 140.5 61.42- . 97.13 82.4083 547.99 £11.7238
1965 | 233.4 321.3834 124.5 1G69.26 120.35 94,1306 632.76 498.0423
1967 395.3 338.0433 216.6 149,738 122.02 108.9649 697.035 6€15.0813
1663 527.9 8C9,71333 175.1 207.37 143.52 124,1361 488,69 739,314%
1969 662.5 B:9.1739 252.9 265.1% 156.06 140.1241 851.82 863.4333
1970 763.9 931.2244 286.,7 335,51 189,04 173.5561 1060.46 1096.5143
1971 956.7 1028.1429% 371.9 441,27 203.85 212,5146 1127.95 1395.8310
1972 887.1 11¢1.0082 508.3 593.79 223.68 241.9295 1228.32 1624.9543
1973 1857.7 1302.9277 520.6 712,23 264.99 2¢k. 1619 2370.41 2194,9644
1974 2391.3 1657.2955 788.9 971.68 432,19 462,3836 2885,11 3250.1155
1975 1854.1 1834,6570 1119.7 1495 .84 400,34 S3i.4429 2287.76 3833.183%
1976 2222.3 2035.353%5 1£33.0 1730.01 475.51 621.1515 4345,19 £514,8473
1577 2043.6 - 2334.3776 2473.3 2107.382 639.94 ©732.0366 5679.86 5334.2782
1978 2641.6 2639.2008 2548.9 2525.36 1144.67 852.6440 6005.76 6277.21C0
1979 2872.3 3163.0132 3185.0 2935.25 1467.13 1060C. 8351.67 7829.5916
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FIGURE. 10 A
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THE DICKNO PUBLIC SECTCR MODEL

Diokno (1972) constructed a fiscal policy model aimed
at evaluating the adequacy ofqthle Philippine tax system in
meeting the public reverme needs of the Philippine ecommy
The model consists of six behavioral equations and six de~
finitions. Four variables were considered as exogenous and
_ values' for the said variables were obtained fram the Nation-
al Ecoxmic Council's target in the Four-Year DevELOPMENT PLAN.

These varigbles are GNP, government imvestment expmdit\.n‘ea,
| a@oft;taxrcvammxddmmneymgerate There are twelve
mdogemus variables; six of which are related to goverrnment
reverme and the rest are related with government expenditures,
The ot:'he; two endogencus variables are goverrment savings and
govmé:umt surplus. | “

Total government tax reverue was defined as the sum of
di.rect taxes, internal indirect: taxes and indirect taxes on .
the fcu'eig,n trade sector. Each of these three tax categories
was related to GNP, Similarly, non-tax government revm‘me.
wasthmdefmedas thesunoftotaltaxcollectiomand
" non-tax receipts of the gczverment ‘
| Forour purposes, we made use of only two goverrment

tax revemues as endogenous varlables:
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(1) direct Awhich' include incame taxes /.residence tax, transfer
tax and real property tax,(specific taxes on damnestic

products, license and business tax, DST, Franchise tax,

charges on forest products ) gﬁ*—)“
(2) indirect taxes which include sales tax, Afines and penlties,

mining tax. These two tax classifications were
related to GNP.
A simple model, i. e., Y =Db + mX2 for each tax classification

was specified, where b is the y-intercept and m is the slope.

The reestimated equations are as follows: v aaf‘:?"""”(
(1) Direct Taxes = ~219.0031 + 0. 2%2.%3 (@P) o
r? = .994 musEs = 1161 4
: ] , )
(2) Indirect taxes = =390,25 + 0.0473 (GNP)
2 O 15

r® = 986  RMSES - 19.78
Note that RMSER fram (14) and (15) are relatively
lower than those obtained fram the specification of Kintanar

and Mijares as well as those of Jurado and Encarnacion.
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TABLE 5

. Actual and Simulated Values of
Direct and Indirect Taxes, 1461-1979

DIRECT TAXES : INDIRECT TAXES .

YEAR ‘ Actunl Simulated Actual Simulated
1961 289.7 242.35 421.8 228.7
1962 340.5 299.2 494.6 305.1
1963 415.2 .383.3 568.6 418.0
1964 463.7 431.7 640.0 482.9
1965 © 517.8 492.5 656.6 . 564.5
1966 506.1 5644 O 767.5 661.0
1967 638.1 655.4 835.2 783.1
1968  794.9 748.4 909.9 907.9
1969 885.0 | 846.4 1017.7 "‘£039.4
1970 1082.3 1051.5 1189.5 1314.6
1971 1366.6 1290.3 1335.9 1635.0
1972 1409.2 1470.7 1452.0 1877.0
1973 1436.3 1960.3 2635.4 2534.0
1974 1216.0 2822.4 3320.3 3690.9
1975 3100.4 3258.1 3788.3 4275.5
1976 3735,8 3795.9 5021.6 4997.1
1977 4569.2  4476.0 6319.8 5909.3.

1978 5237.4 5215.3 7150.5 6901.8

1979 6153.0 6489.0 9819.8 8610.8 -~
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8. SUIMMARY AND CONCLUSTION

We have recstimated and tested the models suggested

by the different works undertaken in tax forecasting using:

(a)
()

()

fd)

1961-1979 as the estimation period;

r2 ard RMSE % statistics to test the model's,
fofecasting capability;

BIR Statistical Division's data for the tax
varinbles; and

the Natiomal Tncome Accounts revised serles for

the indicators of the tax bases.

The vesults of this exercise are sumarized in the

following tables:

TABLE 6 SUMMARY OF TEST RESULTS

' . 2 . . .
able 6.1 R oand RMSE ¥ for BIR Tax Flasticity Model

Individual Corporate Specific License and
Tacoms Tax Tux Tax Business Tax Average
:\ ' .
R .88 L 960 .970 .992 .978
PMST A 13.68 17.09 17.15 7.73 14,14




"
tahle 6.2 Y and TMSE ¢ for Kintanar and Mijares Model

. A
TndiVLdun}~/ Tax on Rase of Base of Compen-  Cigars &

I peoine Corporate=- Luxury Semi~Luxury Non-Luxu- it lng Cigaretrtes

Tax To [tems Ltemns ry Items Tax Average
L o
L.

" :
R - - 406 .209 .977 .082 .689 473
wMsl % 13.2 9.1 103,58 174.4 23.36 .89.28 20.1 61.86

/
nn reostimation was done but used only the ex ante projections as presented in the paper

-y
o,

cahle 6.3 R aud RMSE % for Jurado-tncarnacion Model

Induvsdual Corporate Specific License & Business
Trcome T (Tpd) Tax (Thd) Toaron (Tol) . Taxes {(Thi) Average
R’ | Lan 1 L9067 887 986 .940
MK % 20,86 : 73,38 20.9 30.02 36.29

fahle 6.4 RT oand RMSE v for Diokno's Model

P

.

Tndirect Tnxes Direct Taxes Average
LS
) ' .
R L 386 L98A .987
RMSE L 19.78 11.91 15.84
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Based on these, we make the following chservations:

1)

2)

Using tax bases as explanatory variable for the respective
taxes is not a guarantee that the resulting forecasts will
be highly accurate. |
| Although Kintanar and Mijares' work virtually used time
to explain the fluctuations in taxes, the RMSE% averaged
at 39% which is only a little higher than the average RMSE%
of Jurado and Encarnacion's model (36.3%), using indicators
of the tax bases as the detemminants. Of _coﬁrse, Kintanar
and Mijares did a lot of tedious disaggregation in projecting
taxable income by brackets for the individual and corporate
categories which probably offset the large mean squared
errors derived from the purely simple trend regressions
done with the other specific taxes. |
The more aggregate the endogenous variable, the better the
simulations. In other words, as we try to explain parti-
cular taxes in detail, the more difficulties we meet.

The low average FMSE% (15.85) in Dickno's work reflects

this advangtage of aggregation more than anything else. On

. the other hand, the high RMSE% pr@ﬂmt in Kintanar and

Mijares' equations may be explained partly by the more
volatile movements inherent in particular taxes, which

are more difficult to capture.
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3) The clasticities approach provided the lowest aver-
ape 4% emer (14.14); indicating that there is a
practical and theoretical foundation in assuming
that taxes mwove in aA power funetion fashion against
tine and the tax bases, rather than in a simple
linear one.

4)  lastly, the 5;(:57@71'&1 underestination of almost all

. hivrorical simulations is to be expected because
of che indility of sipulacions to capture other
explanatory variables which may have caused an
upward shift in the vilues of the endopenous
variables through time.

The future direction of the Burcau's forecasting efforts

should focus on the follos;r.i.rig facets:

+ 1) Spatial or regiomal forecasting - An earlier cxer-
cise using linear progranming, tried to derive the
regional implication of the tux forecast and deter-
mine tax goals for the same. This was later subs--
tifutc-d by a heuristic approach that was based on
the rq;i:»hal gross domestic product. Even this
approach has its problems knowing that the BIR
has seventeen revenue repions as against the
Philippines' administrative delinecation which has
orly twelve repions, |

2) Disuggregation forecasting - It was found ouf that

the more detailed the analysis of taxes, the more



3

4)
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difficult the required forecasting techniques
beecame. This very difficulty represcents i chal-
lenpe to economettic forecasting as a whole.
refinaments in estimation methodology - The methods
used thus far, were generally lird ted because of
the lack of cyclical analysis and the cxelusion of
g, variables. Any forecasting exerclse Ls a
search for the perticular methodoloy most suited
to give accourate nrojections.

Refincomonts in s_:pmific:ation - Orher variables
aside f"rcm the tax bases, should be considered in
rorms af their ability to explain the novements of
pavticular taxes, Since 4 tax TOVETIC Tepresents
an incane for the goverrment, it is not totally
umearranted ro consider costs of tax collection as
one of the cxplanatory variables. In other words,
a function specified as: Tax rex&rm& = f (tax base,
cost of tax administration), where both determinants
are c'xf)ect.ed to relate positively to tax revemue, |
1s worth lodking into. Other dummy variables rep-
rescenting tox amesty periods, new PD's should
also be introduced.

widening of scope - To the extent that tax receipts
are determined by tax bases, it is imperative that
we derive pood forecast for the tax bases first

hefore proceeding with the tax forecast proper.
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Essentially, “this would require an ecoruinetric
effort in a macro-scale i.e., calling for a wider
and more camprehensive view of the cconcmy.

Oﬁ course, the conron thread woven into these factors
is the need to establish a definite and stable data base,
This calls for a close working effort with the. Data Proces-
sing Center and the Statistical Division ‘of the Bureau.

It is in line with *he preceding analyses that we
approach the secord pb of this project. So far, we found
out that the present Bli's elasticity approach produced the
most acceptable historical simulations among all the other
existing tax forecasting nodels and methods. Ilﬁs implies
two things:

(a) While we are still in the process of developing

a more suitable forecasting model with the mini-
mum standard error of forecasts, the Bureau may
use the elasticity approach for its immediate
noed to forecast tax revenues; and

(b) The RMSE % computed véllue for the BIR's elasticity

approach should now serve as the benchmark in
evaluating the structures to be formulated and
estimated in the future.

We will also consider other means of evaluating the
forecasting ability of the models particularly for those
specifications whose forecasting errors do not deviate fax

from cach other.
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