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I.Introduction:
 
,7he concept of' the effective rs .of protectiop hs been
 

developed vith the intention of p;oLvding a better eaere of the 

Interizndustry reource.allocative.effects of the tariff ayste 

than nominal tarlf. rates, which have traditionally been used for 

this purpoee. The effect ve rate,.It Is argued3 Is a better indi

cator-of the Incentives to factor.movements among industries .then 

the ad: v'aloreul tariff ratec on. an: Industy e outpt becaiuse it 

uesbures the-increased factor rewards in the industry due to the 

tariff .y:at . increased price of that indu tr'.and not Just the 

product. "Because the eff M 7e.t3r!.ff is.determined jointy by tar

ife on Inpuato and outputo; and. by the sheire of value added in -total, 

output. there is no theoretical Justification for assuming that the 

,rank order of industries. by thal. effective rate of.protecton, 15 the 

same as the rank order by nmival ratea o! protection. In t 0eory,at 

A stq Industries with high nomnal t-qrL:Mq on -their outpuOs "can ave 

low effoctive rates of protection ai.d lk nov.ndI tariff indus#tries 

can have high effective rateq. 

One pr .Cal reeson ty'ho levels of nomina::and jffective 

rate sould be expected to nove toge6ther! in industrialcountries 

Is the e.-atence Of.fcascaded tariff structures in, those countries. 

With ecai'~Cad*4 tariff 'structure. the nominal rates on consumr. 

goods generally! O.Cee nominal rates, on ntermediate goods and, tar-
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1ffs am,Ista edlete goods exceed those on primary products. Given 

this pattern of tariffs, it is easy to see why effective rates for 

these major sectors ill be cascaded in a similar fashion. Consumer 

goods' industries, afforded a high level of protection on their out

put@, use the lesser protected Intarmediate goods as inputs. The in

termediato goods' industries.' enjoying a moderate protection on their 

output, use inputs from primary goods' producers which receive low 

levels of protection. Thus, in a simple three-sector model with cas-, 

ceded tariffs, one w.old expect a posltive correlation between the, 

two mesures zn disesgregatid model this preof protection. snore 

vious reasoning does not necesarly hold. Eow clore an assoiatini 

exists betwenomina, an effec'.iv. protection at the two end _thre 

ditt industry lev.l becomex a question, for ewrical research. 

One recent emolircal. studiy of the relati'u cf nominal- to'ecffee

tive rates of protection perforwad by.Bwenl1n Cohen 1j. suggests 

that for a la.:go v~ronr of dcavoiared n& l.efs deveiloped countriea 

a hish correlation between theve 	 two teriff measures does e1st. 

!IOt only Is the ravk order of !Lnduntrles in each country quite oimi

ler using the two uaqur:ze but 	in most cases there is a strong lin

ear . relation between the nAo 	 .t.rif f forn in,.u .try and ' 

-effective tariff On the bsis 	of these findl e, :,Cohen tocludees 

"If we vant tather broad not'loi6 	About elither the relative average 

4eiht of a country'a iri s or 	the ex poat resource allocation 

effects ofthe tariffsysem, my 	 results suggest-one learn a lot
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but n0't e*e9 thius--by looking at teaigofIndustrie by, 

rI'e purpose of thiastulTqdyl so exaine closely what one can. 

and'cnmot lea, about. tehevel of an Industry'a, effective rate of 

protection from only :the inforwtion contained In the nominal tariff 

rate on the industry' * output,.:.One Important reason for studying the 

reltouhip between: noinal and "effective tariffs the potential 

sailgs avaiLable to economlsta. Lf*,a.. country'sa ientire systan of effec

tive protection. could be predictedifrom Just1 the .levels of nominal 

tariffs on outputs. Tgce%,s o estmte ,use of nomLiall rates,on outp 

effect ve, rates would fliInate the need-to compute weighted, averages, 
of inpUtariffs, and to calculate the hypothetical ,free trade',value 

added. If a reliable estimatin, equation could be determined, thea 

Semprical research in.4ffective rates of protection-would stand to 

..gain a largewindfall. The findings of Cohen's empirical research 

suggesit that such an equation is certainly within th.e realm of possi

bility-

Theempirical sna iys described inthiOstudy howvelad 

tO a somewhat different- conclusion. 'On th..bas ofour results w 

ou"ld paraphrase Cohen by-aayln-that, one learns somethini but by no 

everwything about the levels of effective rates of protection enon In

dustries by studying the levels of nominal, tariffs. on their outputs. 

The reason why Cohen was able to %areeach an optImistiL statement of 

what could be learned about the levels of effectlve rates in a country 
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from doe levels -of sOias tariffs to that he 01meeeesaily'restfric ti 

-the uses to which effective rates can be put* Be correctly stte 

that. "U measurment of tarLff levels (both effective a nol'minal] 

can be of at least two practical uses: as a meas of comparing the 

level of protection eong.various countries (either on the 'average' 

or for a particular industry) and as a way of studying the effect 

of the tariff structure on resource allocation within a country.".2/ 

Cohen the proceeds to evaluate the predictions made'by nominal rates 

in the light of these tvo uses, and.'primarily the use In measuring 

the resource allocative effecto of the"tariff system.. But'in this
 

evaluation, he omits an iportant third use of effective-rates the
 

measurement of the sttirc ielfars 'ost 
 of 4tariff protection.3
 

wnims oizssion 3s sz niricant because more information about 

the effec tive rate of protecton ..needed to at!dy'the static 'vel
fare:osa sytt thia Its resource allocative effects. 

he, esource alocative effects can be de-rned knvInS ol he 

relative position of'industries accodiig to their effective rate 

;e .
(ie. cardinal) level -ofeffective proteetion,,


In this studywe will damonstvatetht ingeneral the n

inl tarif rate predcto much better the rank order 'of industries 

by their eff ct.ve rate than it does the industy' s absolutelevel 

of effective protection. Since it is posoible to infer rank order 

from absolute measures but not the revise,"the predictions of.effcc
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ilv cate"md fgo oia rates are tMetef ore only, hbelpful inn 

of"the. three uses of effective rates listed sbove. We will also da-; 

onstrate, that an7 observed accuracy of. nominal rates in. predictin3 the 

absolute levels of effective ratec is largely due to the typ. of def i 

nition used for the rate of effective pr-tectio" -
41 

and to the level 

of aSgregation in the classification of: Industries. Finally, ,e will 

produce ,mpirical eTidence.suggesting thbit regrension equations between 

,ncinda1 and effective. rates of protection are differentb etween coun

tries sothat even if one country shows a very siz!Afficant, relation-. 

shipbetween nominal And 'affective rates, the parameters of .hat re

latio ship could not be "borrowed" by another country wishing to es-. 

tliate absolute levels of offective protection from the levels of 'its

own nominal tr.ff rates. Thu", even if a strong linear relationship 

did ,edst between nominual and effective retes for a country, it would 

still have to calculate at least a small aemple of effective rates in 

order to determl u- the para.ezera of the eatimatin. equation peculiar 

to its' ewn. Situation. 

IL~The aan of Worin ai-.ffective Relatiorsehips Across CountrIeA 

1This last coic1.uaion is. particularly~ important.bcueasn 

1e aaebrica relationshIp be-ueen nominal, .and effective rates conmon 

toall countries would meke it unnecessary for any country to calcu-,, 

late an effective rate; it could simply ec.tiate effective rates, us-,j 

ing the relationship observed in. other, couvtries. A Visual comparison 

of the slopes and +itterceptosof the linear regressions between nominal 
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.d effetvl rates in Cohen' smple (see Appendix.A)- uggestsl 

Strongly that there is no co--on pattern. The Slope of the re

gressions vary from .32 to 2.29 and the Intercepts from 68.04 to 

-15.01. Given that most of these coefficients are highly signifi

cant, it is doubtful that the observed range of variation'in these 

coefficient. could be due to random sampling error alone. "In"fact 

a statistical tfet for the homoeneity of regression parameters 

using a sub-sample drawn from Cohen's sample of countries bears' 

this point out. 

We performed the test for similarity mng regression param

ateee with data from four of the countries in Cohen's sample--France, 

Netherlands, Belgiumi andItaly.- The data on nominal and 6ffec

tive .rates forl these four countrieas have the distict advantage that 

they were compiled using an identical industrial classification 

scheme and a comon procedure for calculating effective rates. This 

consiste in the rource of data, el iInates. any bias due to difer

ing lesel .of aggregation and computational techniques. An- iddi & 

vantage is that by comparison to the coverage in Cohens sample, these 

four countries are quite similar with respect to tariff xlevel and 
e cnaic structure. If regressionparameters are-not siila for_ 

these countriesit is unlikely that they are siilar fortherest.. 

of-Cohes sa2mple., 

The' description of the: tests for. hmeneity and tresults 

arS contalned in Appendix B. The results can be briefly summarized 
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as follows.. Th7 iell hypothesis of 'ovierall hgeneiti.. ,th + 

Iden~t,a slopds idebti cl+-intercepts In'1n eid the .re .equa.a on 

the Lfour countries"tonsifor Ican beIrejectedat a better thanraZ
 

Pific e neither: thie ,null-hypothesis
"r for i'den 

the intercept )effe binrtr..held Tconstant, .nor the null 

hld'con

stant, can be rejected at even a 10%level of significance. There-.4!. 

fore, by elination the lack of,.overall, homogeneity can .betraced 

to the joint: effect.,of both. Intercepts and, slopes. Thus, in spite-. 

of each, of.. these country's. strong association between. nominal and 

effective, rates, ,the patterns, of. association are quite, different, 

hyp0thesis 'intercepts, the slop effect beii 1Ariideical 

It4s osaibliei; of course, 'that the parame-ers in the re1a. 
tionhipbeteen omil and effective ' rates vary in se 'systemat.c6 

way across countries., and that- the ae:.ropriate slope and"Ifntekcept 

teri'lor each -country could 1'e dete.mined Once' the spcific :calses 
-of this variation re idenified, - is possible, ford exMpe, - t :e. 

the values' bf'the reg.esk.on parmetersh & c1; n*.ry' are 'i.afluened 

by suchT actors as the. im oo.ence of manufactur.ng iu" total product, 

the ',Ievel'Qf per capia .4L.ncome exprt orImport-competing orienta

t:averAge be.ht of., noi .rIal. p0rotecion.iain'.~ 


To, teat for"thisipo.8Abil3ty. the slope coeficients, inter
cepts adR2 's reported in Cohen's table of results (Appendix A of 

this study) )were d dependent variables in regression 

Ai iindent variables', the followingwere used::, the share.of.th 
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mafacturinM sector in ,GO (an indicator of, tJe level of industrial 

development); the level of per capita income (a measure of) overall., 

economic development); the number of.industries covered in each 'coun

try study (an indicator of the fineness of disgregation); -and'the". 

average level of the " inal tariff. The data and tests used,in , this 

cross-section analysis are described, in Appendix C; the results can.. 

be sumerized as follws. 
The level of industrial development exerts a ignificant i

:, .... r. "." a' i,.,g" a t ifell f 

fluence oni ll three parameters" The, vaiable :reflecting the' rela,a 

tive ize' of the manufacturing sector i eaieyascae ih 

the intercept term, and positively associated:i th the' slope coeffici
entana the ,coefficient The: o independent, varif deterinin., rthr. 


-able'. occasionally make,contributions to. theicorrected R but in only 

onescase--the average nominal tariff.., the equat.ion with the.slope 

parameter.as the 4ependent ±,, those,variables.statisiable--io one, of 

tically sinifcant., I no.case, an.these independent variables ,ex

plain more than 70 percent,of the var.ance !in_the dependent varlablea
 

euggesting',that predictious, of,,one country.,resre eon parameters , 

bsdon-these ,croas-section, estfiates, would, be, subject tocosdrbe 

-

error. This would be particularly..true ,for,countriecwith r-elatively 

'sallmanufacturing sectors -because .the: "'oodness of fit"--i e. the 

R2' --tend t b.quite low for these countries. 

lI. .ThieLevel of Mregation and th AcAcuracy ofPrediction 

Inhi'.alys Cohen noted tlwt' there appeared to be a nega

tive aueociation hetween ,the level of 'the 'coefficient -of determinatiok 

8 
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for eachscountrys regression and the number Of industries"deined for 

-the country; he found a Spearman rank order correlation of -. i, between 
thesetO variA6e3 for the 26 countries ii hi sample. The r gesion 

analyszf 'ust escribed, hoever, fouid 4o sIn ifca t aesoi atIoiibe
the ''e" t o t e 
h e tac of ' thod, 

ew - "a b :' t ' 
tibl for the coefficlent 

"obse'aticns" variable in the c qjuatirn 'with R as 'the .e.peent va.

eable was less' than 1. - 'eVertheI les's, ths "lckof s'trdng linear :re

latonbetween these 'twoi~rIA les should not ob cur one - i.por" 

tanf -car'ctbristicoE the "country studies"in Cohen's sample. 

f, .th~e -buhtries with highly dicaggregated industrl classifications 

have'high R 2 s.R The three ktudes 'iit the largest numberviof"i 

tionr--.the U.S.' (3 J dutries); ores (218 industrie);"ad' 

rhiltpines (09 industries)--all have coefficients of determinatdn 

belo the - The absevc3!'of '.,a%strong ':nega-ReanRfor ,Cohen s,,'sarpleY, 
tive (cdrrelattbn is due !to t.he, fact,- that,many,.studies -:w'th!a,small 

numnba: :df robseivations have. Ic,w: ?.-', sas wal.' 

' cr t6ii' ne 1e: obse-vations in' eac6_ atudi is determineddby 

d..ffenc 1evelb of.1dsg.regat1on rt"he -a&i'ssoc.r...onf hgnly~o.age'o 


_gated 'Wstudies wirthl1 ' u zasts thatthereIscoe type'of aggre-} 

gation ,1as, "Te possibilit" C'4 .An ag&eGation.-bia6,A.n'the coefff cie-Wt 

of detenuiination would pose a dilemma! 'to 't:i country ' i... 

*ate its; structure of effetive irute s .patternd h, , from th no'-bf 

rates'.Acoun'try.could make relat.vely goad predictions at very broad 

leel. of sectoral classif:ication, but 'at more disaggregated.. end per

9 



ups more useful clasafications, tbe c' y of pdictlons would 

diminish. 

The presence of an up&ard bias doss ses plausibleon the basis 

of the limited empirical evidence available. In the seven country 

study of effective protection directed: by Bela Balassa [I], the nomi

nal and effective rates for each'country are presented at two levels 

of agregation: the first,at a very. broad Industrial classification.,, 

containing 56with 10 divisions and 'the second at a finer breakdown 

industrial classifications -.In ,Table 1 below we show the results of 

In "all cases, the co.regression analyis, for, these:4 sets of data. 


eff icients of determinatlon, are lower for. the disaggregated equations
 

:than for -'h aegreated, ones " ,in some cases the differences are.con

siderable.
 

The theoretical relationship .between the .aggregated and 

disa regateds have :been analy-ed'by Gtunfeld -and Griliches.4]o 

and their findings offer some,ba6isforexpectingupwpard bLas in the 

correlotion of. nominal and effective .ratesas.the level of, agrega

tion Is increased..Tey derived the following relatihonship between,

coefficients of dotermLnation:u,2 the coef ficient of determinatwo c 

,tion baed ona basic, dioagsregated data: set and 9 thecoffici. 

--ot of determination based "on aregression Iolvn.the saeue , 

but.'ut mt eld from ,the .mm. of groups, witfil that data. 

10: 



b2	 +2
 

K2 1 
b 	+ (K-I)
 

whre: r rare the intraclass coefficientsadefined,.as:6:, 

1,-2 

U U 

b'U is the slope parameter of the t~o regression
 
...22equationsi. (b s assumed to equal b )
A
 

2 o2
o

a,a are the variances of the independent variable 

in the di6aggregated and agaregated form, respectively• 

, arethe variances of .he,error term in the 

• i aggr e a d -dag reg at ed '64 ationi"s 

K - is the ntwber'of observations grouped into
 
''''"
'""cat~ory : the a-reaed.data set',:; ;K-.Isassumed, eqbual across all categore22. 2 > 22


rehe.tunf ald. shohariea. cthatvriable e 

,at vaiascC11can •	expikt u tho.f.-wheneverro thweitraclas cefficieent 
the n dent  asumdqul crssal cteoreep iorst e: b r cfobserat iono uped to 

eafcchntheory.ofrthe a t d .termrda 



2' 
y- lare r*1"ea , "is aproxim tely eualto 

2 
.at
 

amd the m arator of this last fraction vill be larger, the more silair 

'are the observations grouped in each catiagory. Th", If dissimilar nom , 

inal tariffs were grouped together in each category so that the grkoupPI 

2means showed little variation, at* would be small and r would be low. 

However, the aggregated classification schemes actuafly:,used in tariff 'Y 

/analysis tend to preserve the cascaded effect of tariff systems. There

fore, we should expect to observe a relatively. higli'fintraclass coeffici

,ent for nominal tariffs. i Iplie largei a: hence the expecta
tion of. an. upward bias in the coefficient of detemination, " 2  Sc an' 

expectation is'supported by": the. results in-"Table l.1'he&rr and',Irae
 
2 u
 

approximations ofrt and ru obtained by computing' the ratos and
 

2;'

2t
 

IV.- The .Definition of the Ef..eCtive Rat.e and the Accuracy-Of Predictions 

Thedegree-'of upward bias in'the- coefficients'of determiation 

does not seem particularly severe until one considers. the definition, for 

the effective rateof protection,used by:Cohen, Inhis re resion analyss. 

The lto most common concepts-of the effective rate 4re usually symbolize 
by the letters U and Z.. U measures the subsidy:'given.an industra 

percentage of the Industry:'s. value, added 'at domestic -prices hile.Z 

measures the subsid a,.,pverc e Uthe imudty*s) ry s-Yalue.'-added, at 
world erice., Since U li :nonlinear +transformation of-+,Z,-,+: one-would 

129 
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expect differences in the Soodness 01 lit between equations using U and 

Z as dependent variables. To test this proposition epirically, ie fit 

regressions to data on effectiV and nominal rates of protection for both 

U and Z fors and at two levels of aggregation from data collected from 

the Korean' study [8. The results 'of these regressions are shown in Table 

2. 
Note that at the aggregated lieel(34 observations) , there 'ia i'ttle 

'difference inthe fit ,of thetwoei as measured in the R 'At;, 

themore disaggregated level (207 observations), the t fina 'of effec-

Siveprotection show quite radically.different fits. For both; the U and 

Z forms,. the.' overall coefficient of determintion declines with"higher 

levels:: of disaggregation, but with U as .the'dependent'variable the R

declines to.-.57.while with Z, it falls to .02.. 

The low correlation for t and Z in'the Korean case canibe explained 

in part by one of£"the characteristics of leastsquAre esti4ato r niAmely 

the 'tendency for very large values of the dependent.variable to domlnate 

a regression line. In the Korean data, the highest .Z inthe aggregate 

sample is only.93 while in the diaaregate4'set the highest is56,3851, 

(several other observations range between 4,000 and 7,000). Aa theomed1ii 

Zfrthe disaggregated set is only 61' these fewobservations-at h 

upper end of the scale exert a strong pull on the' regesriion kne. Becsuse 

industries with extremely high Z's were-ony nll contributions to total 
vues dIsappea in the aggregated data 

industrial output, the extreme values dispear i h grgtddt 

and dotot therefore Influence te regression line to the sae extent as, 

in the disaggregated case. 13 



With the U form of effective jrotecton, "extree rates of effee
7 

for another reason. "-An indutrywith a Z of..tie .'protection disappear 

56,000 has a U of approximately 100. For any country the'rangeof effec

tive rates that will be observed when U is used runs from approximately, 

-100 to +010- compared with the virtually unlimited range when Zis 

used. The range over which U is defined is very similar to the range
 

47er whch nominal tariffs ,for most countries are observed so that the
 

blm 'of .anextreme value for the dependent variable which, dominates
 

AFesreaion equation is eliminated: bythe use of U.'
 

Yet, :the increase in R's obtained by using U rather than Z in,
 

regressions Arnvolvtr& effective and nominal rates does not necessarily
 

small error in a predicted "U,corresponds
ftinopredictions because a 

+to a large error in the prediction of Z. A confidence interval of +'10 

foorjan estimated U of 80 turns out to be a much wider confidence interval 

.for the corresponding Z value, which is 400,' since values of U of 70 end 

slate into Z values of 233 and 903. If only small changes In Z:90 :t 


an
nanalyzing the welfare cocts Of a tariff systeri, it' 

only,fractional errors in the estimates of U can be tolerated. In this 

-,aeIprat 


3lgt, the R s f,equationspredictingU with nominal tariff rates 

substantially overstate their actual ability to-predict levels of effec

. tive protection,measured by Z. 
* y.The ank Order of Industries by Nominal and Effective Rates 

In the previous sections we have demonstrated. that nominal rates
 

arenot good predictors of the absolute levels of effective protection,
 

14;
 



epelally when the Z'form of the effective ratei' use an h imer, 

o .. defined isLquite large. Forpredictinparate industrial categories 


th que ensitiv
the xelative vosition of an industry a effecitve, rate of protection, 

nominal tariff rates aare rently quite good and are insensitive to the 

types of blames just discussed. Table 3presents rank order correlation 

coefficients for the aggregated and the disaggregated data in the seven 

country study by Balassa [1 and- the Korean study [81. Although there 

Is a decline in all but, one of the Spear an correlation coefficients in. 

going' from the aggregated' to the disaggregated data, It Is probably, not 

sAin sicant, 4hich suggests that there is no "aggregationblas'comparable 

Stohe blas.- bs-e <ijhen' , of protection are beinlr-e i solute "leel, 

pr+icte'd. +Sutne U i, a continuou*, monotonic treniaortion ofnoZ' (oih 
i . 

4eatvoe vale added .dustie" being ecluded) 'the type of"definition

used ~for"fective protectibni,-i therr..k orde f i.dusnot affect .
 

tres ~ Iiis'e as the Irank' .order 1of ;1Iiaidustr ,4s,Is. concerned,' oie"
 

od' 'learn'a lot by I oking at the levels odf' the'-noil trffrt,
 

tho~hon til efci atii orerllt
my wsht~ccit e eilim_ 

iate eien'the small error tist ;would cctr. if 0he 1er ~ 1ipy 

at4 fro. the rank' oidr nkdMindl rates. rof 

V- suriry and Conc s. 
tn si no~t, we ae e tho m iac 11an elation"between' 

++P

e++' :+ "'+: i; ++ +;:+'+++::•15.
rh ~h +O 

n and e tieiect tarifff ud'4nd'foind t.hat. i.thi. e country, e.

liression equations relating effeve potection eithertieasOby a 

.or U)' to nomal tprotection' at...relatively. high;. levels of aggregation 

have roasonably high? coefficinnts -of,dtitirw:ol. With a greater. dia



aggegation In the numer of industrial cladsificatiois: def id,'w hov-ver, 

'the quality of this association deteriorates,' espiially for correl tIons 

Involving the z-form of the effective rate'- Thus, what;,a couintry: can 

learn about its structure of effective protectionfrom 'the 'chbdule Of"' 

nominal rates depends critically on the desired 6leve of agregation;. 

Our guss is that most. countries to tosi iii cho ose dtermine the rat of 

' effective protection for their'industiies at such a'detailed' level o 

0effective rates vll',be.saggregatio that the' direct 'calculstlon o: 

necessary., 

SIfa country wishes to know thie absolute levels, of, protection for 

its iiutries at even a, hih level of aggregation, it Vwill, stll have. 
,,la,. . , + ,.+., le,-+f v+ b 

to caiculate at least a small spleof effactive rates because, while 

the nominal -and effective, rates in +each country may. be hihly assoo:Liated, 

the values of the regFteion equat.'On vary from. cotnry to countr in a 

taythat cannot be easily preictid.+ A coutry ny choose to estimate, 

the levels of effective rates, but cCitllL need a small sample o£.f 

effective rates from which the jredictIve equation specific.to its 

situaton can be estimated. Anclssof.covariance has shown that in 

the case of four European countries, the hypothesis of homogeneity. in 

the slopes and intercepts, of .re:ression equations relatint effect.ve 

to nominal rates can be ;ejected, suggestlng that countries, canot use-_ 

fully borrow estimatng equatlona :from one another. 

If,. +onlyi'the rank order, of industries, by thei effective.rate 2 : 

Ofp+rotct desired+the Cohen is' quite corect'Linronrist ,stat i;in that 

16 
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One learns, a,,lot About, the, levels, of effective p otectitm-V "Adudyg 

the levels; of nomlial ' tarif fs. We- feel howevar, that the uses of the

effctive rate'of protection extend' beyond, juit the measurement of the 

direction of theiresource allocative effcts of thi tarlff - ystem. 

These other uses require a-kn'ledee of the'abmolute level of effective 
Only the direct aculntiou ofrIates:at"lm'.levels of dsaSgresation. 


effective -rates.of protection can accurately provide th1a type of
 

inf6ormation.
 

"., "
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IWOT3STABLE~
 

1. ki1ldata was takin from Blass (1] chaptet.4. Po_ 

s-vrlsountres hson eqatons were est

itAed froe a smaller eoptle than the 10 Irtditt on it, 

the aggregated data sat and th,:56 i uistrieS , the 

disaggiegated data sat compiled,.by the Balassa study. 

This reduction was made .necessary by ihe prsselce of 

induiatries with "'negativevalues added" at-world prices,
 

0hoeftective rates'of protedtion cannot be measured,
e 

on the same interval scale tith the effective rates of
 

industr0ies having positive values(:.'added at world.prices,
 

For a discussion of the measurement problem posed by
 

"negative value added" industriesi see Gu-singer [5.
 

2.;-The regression equation estimated ineach case is:
 

Z - a b t +c. .Vnlzciof , the'tstatititc for co-

effCien.ts are s!own in parentheses. 

http:effCien.ts
http:compiled,.by


o 
bs 

... : "'::"":": 

. .-O,.f 
-s. 

Aggrgatd D~a 
::- :- : 

22
b t,...O-

: 

.2).. 

.Disiaggregate 

'2 

r.a 

'--

b 

Data 
2-:,_ - '. --...2-r_-. 

'ICY* 

: 

(.. 

lo e 4 6 .7 .7 1 .5.8. .0 
2.37 

0 : 207...:- .- .0.23. 

.500 
-2. 00- .2 _54 2-0-. O....... 1.555:-:-- ._ . 

34 *55,4 
(.45) 

379 
(7.7 

84.5864.00 
'-

.207 
-

~572 5.3 
(2.21) 

. 5,2304.052 
(16.56) 

3 1 

:20 

2. 

4 

IM TAML 2:, 

_~~~~~JjjS ..- . . _ :.d 

A1 "I"-a added"r 

-me rersin ~ etmtdwsZ-(or 

7&Al6at was, tken rom JLorea. zeva~c 

t-'4vus are shown: An parentheises.. 

.6 We.- eka. 

_sri e x 

11) =a+ -b t + 

tAssocati 'on-f1 8]. 

d". 

e fr regressi 6n 



TAALgE 3
 

Country,. Aggregated ,Daa Dsaggregatid.d a.~ 
No'2 of: N.6 :of, 

______________ -Industries- SbearmanwRIdaar'u SiernaniC 

1.ora 10: 9'5 8 
2., Philippines, 10- ..93, 6.3 
3.. He~co~ 10.1 .95 53. 82
 
4'. Pakistatnl 9 .93 54.90
 
5;' Chile 10, .90' 
 40 .88
 
6,<Hanaa~Ia .9. .79 
 56 .88 
79. Brazil 10, .96 
 56 .94
 
8.Korea 34 .89 218 ,92 

Source: Balaesav[l]j(see-rNote-to Table 1) 





#Number,.of 
Cuntry ajid Year Industries

{; /+;?+ i( ? (1) + 

Argentina, 1953 29 

Beltum, 1959 29 

Brazil, 1966 21 

Brazil, 1967 21 

EC, 1959 29 


EEC, 1962 36 

France, 1959 29 

Israel, 1961 30 

Italy,.1959 29 

Japan,. 1962 36 

Korea, 1963-65 218 

Malaysia, 1963 45 

Malaysla, 1965 45 

etherlanib 1959 29 

Takistan prices, 32. 
.1963/64 

Pakistan, 1963/6: 32 

.... 
,.Spearman 
Ranak ~ 
orrelation:(2) 

.89 

.83 

.96 

.95 

.94 


.85 

.92 


.80 


.96 


.7i 


.92 


.73 


.86 


.871 

.49. 


'-Tariffs: 
.U.u-oa + bN 
a, 
t-ratio)(3) It ratio)(4) 

-15.01 1.15 
(-1.44) (9'72)" 

-6.98 1.50
(-242) (7.75) 

21,"0 ;.32 

2.78 .72 
('56) (8.89) 

-9.75 1.50 

(685) (17.%2) 

-4.60 •161(-1. 81) (CL,68) 

-13.88 1.22.. 
(-4.37) (1280) 
-3.38 


-12.95 1.56 

(-7.20). (17.4) 


3 09 . 11

97),:
9( +6 65) 

6.48 461i 

(2.47) (17.2)' 

3.00 .48 

(.150) ( 14+4) , 

2.-19 


-475 2.29 

95) (8.76)' 
-5301 .36 

(.01 ) (1.92) 

.88' ' 

~R F;.5) C6) 

,785i-.941.4!: :*i 

69, : 60.1 * 

.86. .120.4' * 

.81 -79.0

.92 :296.1
 

.69 .-75.3.
 ... .+
 

.86 163,9 * 

S.70 k.4.2509, 

.92 303,3 * 
:

57 '442 * 
, •:+: """•
 

58. 297.3 

. '+*
 

'05"'2.1,

m" +1 'd 

.18.76 9.5 * 

o74 6. 7 * 

.l** 3.7 

.45 272424.66 
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APPENIX A (ontiued
 

Tariffs 
Speanmn a + b N 

Number of Rank a b 
Country and Tagk Indut. es Correlation It: ratio).'t:t ratio)Y R " 

()(2) (3)() () (6
 

Philippines, 89 K92 13.93 .84 9 2.. 
1961-65 (L63) (9.08) 

Sweden, 1962 36 .81 1.20. 1.49 .66 65.3 * 

(.67) (8.08) 

Taiwan, 1965 .37' "080 26.8- .53 48 '32.'3" 
(6.05)- (5.68) 

Turkey, 1960'e '7. '.06 .68.3.05 .01*'*.03 

U.K., 1962 36 ,76 
(3.01) 
3.03 

(-.17) 
1.13 48r' 31.0, 

(.86) (5.57) 

U.S.A., 1962 36., .'84 .89, 
..33) 

1.24,
A(654) 

.56 42.7 

U.S.A., 1958-60 281, '37 2.00 1.-14 3 '319.0 
: (1L98) (17.88)"West Germany.,1959 ' ' J' """": " " ::D".i-9".... ... 

Wet ez9 2993 -10.7V 1.60 .89 '223.7 * 
(-12.0Y:). (15&1) 

** Indicates significance at Ipercent level. 

- Indicates countries, selected fIor .am ple of.16:; .see Appendix C. 

Sources: Cohen (2) 



A"PEMfX -A-

Tesis for "homogeneity :of :regression-parameters amog groups;Of 

observattions have ben extensively used in time. serles awilys: a.vhere 

the'question-often arises whether cross-section data for different 

time periods can be pooled. The problem discussed in the bo y of 

this note is logically identical we'wish'to know.whether these 

parameters Vary' from couintry to counftry: rather thai roui time period
 
ito' Tes for, homogeneity'are discussed i alc'
tim~~~e'prod 


Toro [1]] and Huang [6]. We,shall not attempt a-ful descripttonof
 

thse" sts but ol:y outlIne-biefffthe v.9thod,
 

o der the ,fPowng m6delI
 

. Z - + Bt + C C. N(o,012 )
 

where: Z is.:the effective rate of protectionK(equal to:,the 
percentage increase in domestic per unit value added 

ovrworldt-*4ice&, per unit+value added' 

tis the -nominal te.ifft or.:;tariff, equivalent. 

Auume .further.that there: are fve,.such- rcgreasioin..odels-l -'oie: 

reach-,'fot, each of:' the,:four: countries--Frane-q, Netherlands, Beliu, -and 

'Italy-and ',one'. such equaion-" or-,-the; .poold :.observations'•. Letting: the 

suPerScripts P, ,HB,Ian T,,-.identify. each of these xregmesionr;w can 

formulate-the null hypothroisas follows:
 

F. A B I T
 

he V the.2 1 tor
A..'Bis x ve iB1 

To determine whether the:.null ! h'ypothesis l.is to be :rejected, or-: 

accepted we need to compare two kinds of sums of squared errors., 

Letting ST represent the'sum 'of squared errors (SSE) :cAlculated from, 

the pooled regressifon and, S1 represent the s'um, of the'SSE's for,each, 



of 'the *four country equations, we can' eform the teat for overaU 

hamogenelty by computing:
 
T I
 .2., 7 IT-4) 
. SI 

T(J-2) 

where: T is, the number ,of groups (countrie ),s);, 

Jis the number of observations in ec . 

.If exceeds the F-statistic for the prespecified level of confidence, 

we can reject 'the; null hypothesis. 

Table B-1 shows the parameters and .carateristics of -each of,.,the 
five equations in lines 1-5. Since T-4 and Is calculated a: 

8584- 6019
 

6019 . 7 
108

-Sincethe non-central- F for a level of confidence.05 for 6 and 108 

degrees. of :freedom9. l ,ssthan2.53, the -observed-level of F1 clearly 

suggests that- the•null ,. hypothenitiH should be: reject,-., 

-Given that 'there is a lack of -overall,homoenitydetet 

differing slopes:,or diffri.-, iintercept3 or' possibly both'!the-nextep 

is 1 o ilt.ypothesis -to-4cst fto the- similartydterinet-source'. A 

The rationale for the use of'the non-central F in tests of this,
type iS developed in Wallace and Toro [12j;, the, F-valuea shovnIn this 
appendix were dravn from their table which coputes the non-central F 
with a centrality parameter of .5.: 

http:sthan2.53
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Regression 
No. of 
Observations 

Intercep't, 
(B1) 

Slope. 
(B 

2 
, ,s Idnetf 1f

1.Francle, 

Netherlands 

*•3. Belgm 

29 

21 

'29 

.-20.8 

-10.53 

1.88 

2.57 

2.01 

.088 

.73 

.66 

2692 

798 

1532 

i.. Italy 29 -18.5i :21 .91 997 

5. Pooled 
Total 

1.6 - 8.32 1.65.. .843, 
6019 

.8585T 

13.6 ~ *F 802 .65- 043, 55 

6. Pooled --

vaying 
116S 

B 
e 

-10.4. 
-14.7 

D 

7. Pooled--
varying 
e-oe' "" 

116 

" " ' 

- . 

' -

F 

0 

1.75 
.N2. 991 

2 35. 
2.10 

.88' 6340 - Sc 

Source..: ,7D&ta taken from Grube-l ndJohnson' [,][ 



ca be formulated ,as follows:
 

F N B, ' T'
3a:' -B ..'3 -,BBo 2 2 t 2 2 2 

Thiltest .of thi iothesi4 requires tuat ,.the,following, regression 

be' Computed: 

-4., Z B 	 .- + D -+ B D + ., -D+ B tD 	 +,c 

where: D Is a dum variable ,ith ,1,0 values 

"Lettin :the 855Kof the regression estmated from eqution 4 be
 

Orepresnted by S, the appropriate.,F-test on whichto accept or ,reject
 

., 'Ap 	 . t, accept 

T(J-2) 

Substitutis theappropriate' values Inequation 5:&'i 

62926019
 
6.-F2 	 '3 = 1.633
 

6019.
 

Since the non-central F for 3 !and 120 :degrees of freedom at even a 252 

level ,of conifidence is1.8569 we. cannot, reject. H' 
01 

"MAnother possible.¢iause-for !lack 
... oene 	 i course,e 

diff+eriintercepts..The appropriate null hypothesis can be. formulated.-as: 

: .:FB B B. .I
0 ~ n11 

5 ,AThe Lline 7Of the appropriate regression for "testing ,-is taken fro'm

in Table B-i and is represented by.:s
 

iThe appropriate F-test is:, 

; - 5 

7 F" .s
 

*SI,
 



Subittt* ale**odale31ineutin7 

6340-6019 
4'. a3 .7 T7 1.92 

6019 
108.
 

*is 1.statlitio Us not ,,tnificant at the lOZ icvel,. 

Thug, by an atlOn the lack of homoeneity ,can beitaice to 

a joint offet of both slopes and 1ntercept.8 





APPENDIX C 

Cross-Section Analysis of Regression Parameters 

+c.Thethree dependent variables analyzed are the .slopes (the "b's".
of: epn e,,, antse, 06, doe 

of Conien's table of results),the nterepts (the "as")andff 

ients,of determination (the "RZ s"). Four independent variables were
 

the number of industrial classifications
used in the regression analysis: 


defined in each c.ountry's study of effective protection (N); the average
 

nominal tariff of the country (T); the size of the manufacturingsector
 

in relation to total GDP 0-1); and the country's per capita G2P measured
 

in U. S.dollars (Y). 

6

D faom twenty-t4o of the tventy-four countries' JiCohe sIsam

'excluded
 
p were u°ed to es't:ie ech regreesion equation." Turkej 

wa 


"bcause of the ext-mye lonumber 'of indu'strfeb (7) contained in the
 

'fo' &s
rthat.country.' One .study for :Pakistan-a
studyof t ffective rates 


etccluddbecsiise it'omitted'the effects o' quotas in estimating eff'et-ve 

rate of otection. Data for t1i three dependent variables and two.of 

the independent variables--number of industria-I classification defiied 

ere,taken,.from,Cohen [2].
(NI), and'the average R(unw±oghted) ,tariff£. w(T)-


The+data on manufacturing eharen (H), and ,per.+capilta i£ncome (Y)i were~gat-,
 

-ered'from, World, Ba .sources. 
i resu.Lts ,off the :,estlmated .rereasiOsY bolov shoonlythe 

s ,a~ai one; -do. noit. contribute teshn"bestfitsvarible8fi10 

;,the corrected I17Aind-ithe 
2
efore.' havebeehdopped. . 2IT:hreported for! 

each equation is' uncorrected'for degrees of freedom. The ..t.rati .. r co

efficients"are shown,.in.parentheses.:
,, 



44250 ".1• + 45.T4J.. - a-*6 .9 + . 053 N 
7 -5.27(1.89) -42.56) 	 '(1.06) 

12 .702. b -,.787 + .026M - .Ol"T 
-24.4
(4.05) (-4.14) 	 2 

3. 	 .- 025 - .000071 + .022"M + .0038'T 12 -*.67 
(-1.31) (5.80) (1.49) t r I 13 485r' 

Note that the size of the manufacturing sector Is a consistently 

strong explanatory variable in the three equations. In none oftheiequa

tiona, however, is more than 70 percent of. the variancehinthe dependent 

variable explaUned. 

Because-the use of Cohe's sample which contains several studies 

;for 'the same ountry-t-e.g. Brazil, studies which are aggregations of 

' ,other studies-.e. g. the-.two;E studies, and ,reg-esr.on parameters for 
some. countrtes whichare etatisttcally insignificaut could lead to bi

ases, weented ;the three re~eresion equations, from an 'Improved" 
sub-sample of the 16 "best" equations in Cohen' sample (those marked 

with an aterisk, In Appendix A)._, The use of thi sub-sample did not, 

,however, . imptove.,.the corrected R2 's. 

,One iIn v'quafication .to the, statiotIcal proceduresm am 

ploedtis nalsis'daerv,.s special ~epass :'Teuefzthrn 

gression parameters:and the .coefficient of determinatw.,as variables in 

aresis leds to+an etrorsi.in ,-variables". biae ;ince each 

ObservAtion itself'iis subject to sampling. error '.. No attmpt ;Sr,m.ae to 

~crrect-fobrthi ia uic these results are 'intede onlyt be sugs 

http:etrorsi.in
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FOOTNOTES +, 

'he authors are issistant Professors at Southern Methodist
 
University and Harvard University, respectively. We would like to
 
thank'Thomas Johnson for his comments on an earlier draft. Richard
 
Stakem performed the statistical computations and made several use
ful;suggestions. Portions of the research involved in th.s study
 
were supported by the Harvard Development Advisory Service throuZh
 
funds provided by The Agency for International Development.
 

1. 	Cohen [2], p. 14.
 

2. 	 ibid; p.3 

3,.For-discussiens of the static welfare costs of tariff systems.
 
rus ng the con c ept ,of the effective rate of protection see,

'
 
Johfwon [7], Balassa [1.]," Snape [10] and Krueger*[9] . 

4. 	The effective rate of protection can be defined as eithero the-.
 
. tariff-crcated subsidy as a share of domestic value added:6r,

+'th~e subsidy as a share.of world-priced value added. This
 
point is discussed in .greater deta1 'in,a: later section.
 

.
5. 	These four countrios ,ere prt o a five count-y study
 
of effective protection conducted by Grubel cnd Johnson. [3], .

The f~ith country' ( e:.ay) included ,in:the .Grubel and,:Johnson
 

+
study was excluded because of "the.disimiilarity of coverage;,
 
effecftie rates were •calculated 'for only 15 separate industries
 
in Germany whareas 29 different effective rates were calculated
 
for the other four countries.
 

6. -' Multi-collinearity bec.aen th+s variabie and' the:,other Indepen
dent variables may be partly responsible for'the l(ott stpitic,
 
butthis': seems unlikely.
 

7. 	TheR 1s eshomL in A,)pend.x;A are uncorrected but,even the mean-of, 
corrected R2 6 wOuThW:ceed the corrected R2 for thesethree countries. 

8. 	One reason why only an approx'mation ic being made is that inL equation
 
1 above K is assumed equal for each categery In.the= aggregated dat.a
 
set.. This assumption is not met by the data in Table .
 

9. 	 Itcan beshownthatZmi and U L L. 

10. Assumingthat ."negative value added" industries have been excluded. 

11, One recent study does, however, suggest that even at highly disaggre
gated industrial classifications, the association of nominal and effec:rtive rates over time may still be quite strong. In a study of the.U.S. 
tariff system during the period 1870-1914, Sundararajan [11] calcu
'lated both nominal and effective rates annually for the Pig Iron in
dustry over the 45 year period. We performed a regression analys.4
 

between these two variables and found the following relationship:
 

Z 	 -.40 + 3.69t R.
 
(16.5)
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