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0 

.Akey concern of the ".initedStatds'in. adh.}n"stern , aid f 6r ­

economic and socialodevelopment "Ls to encourag- reclpicnt 'countrI: ta 

increase the proportion of natIonal income which is savec. do.mc3 tLic.lly' 

Dome stic savingz reprosent the total domestic resources .akailao .. or.. 

c.panding the .productivc capacity of an econoriy. Togeth6r .rith pr'Lv°t 

capitat ihflows and foreign assistance, they must be adolfate to finance 

th'e" level o.C' invzstent deslrd'for e.conom.c growth. 1/ 

The success o' lass .developed dountrj in increasing:.. 
'
0' 0o - ' 

don,6stdir saVings'i ole .port.'ant indicator of the strength 9f" its
 

'
development t . ,here.living '.tdndards.aie Jo low that it is no.t" 

feasibl* to: sign-fi.carrtly rase savings at'the expense of con6umptloz°* 
.' , - 0 

cArefu attntion ndeeds- to be gi±en to 'saving as much as posolibleoof 

additigris"fnational iln'cQme. To raise the proortion of,an aldlt.on
 

of''s
td'natiohal icficbe ' saved 1s to raise te marrinal: rate 

saving'; o increase'-the 'overall pr6prtiort of national inco'e,:s %eds"­

to raise th'e average rate of"saving.: 

Sihce" adequate dor;ies tic savihs are. cracAi.6 dcvelopa. nt,• 

it isoipiportant 'to understand .the, reasons ofor'dffffrence s.. 'in"domeati6 

lot Savings are usublly d' ined as a resdual: that part'. of:'nat'iona. 

income which ise°not spent on"conswutin.g6oo' and'aervI.ces..'.tu 
br." "re~lized" savings are thu *, by definition, equa.tt.ct.' .,r.. 

"realized" in'V'estient which ib that part o'f. n.ational pr.'odutC-t.ic .f'a'ct.Or 
cost) no. acco'unted for by consmnption gdods 'and.ser.v..-ces.. Sav ngs and 

invest if.(as well 'as: income arid Pr6d}ct)'°hre .. accidng'"net"'or gro-ss 
0everg, .i.n. :the,' pre'.n1o :.whth.er .they"ex.clude.or.ihcue dePte'.iati.on. 'Io-o-:'

e ,. dome stio..ig ,n' ain­o'vforein traf:a-oturib *vinp '.may'd l sl'

vestment]'W ",k*e'"mo if,.'of "'iatefg'eg'"p "i":nfloWs"•!and "£ere~ag . 

as iis.iance -.("f'o ej*gn;'"ai 'D ':] .. .. . . .. 

http:te'.iati.on
http:pr.'odutC-t.ic


-2­

savings, rates among countries.. The purpose of this paper is to exaomine 

*ieories, of savingS-Mich fillp -xplain '2nter-cQuntry. dif.ferbnces in 

Iactlal aomestllc rates bf. savinp and to summarize the iorb si n.[icant 

mVp rical a)p c'ations .6" t hcse theor'ies. to inter-country varatipis.in"
 
.sAv-na" rat-z. . tention wll-be. givnto..avings-rates
Less 

atentongin oqangbs. svigras
. . .. . .. . : .. . - , . 

within ountris. ver'ttihe sinc6 jehpiric s'tudies'covering sufficiently. 

long periods ar- dvailablc or r- lati fye coutries. It: should ­

nverthele'ss be :emphas.ed,' thiat changes n.'savings rates ithin. countr-es 
ar.the.. ir' 't oncern.' develoPing countri's and .of the-countries 

giving them aid,. Int r-c ntiy com'par.sons are. useful. primarily ,bedause 

.o the inication-s .,tes 'offactors .which are to higher...give co.ddid!e 

sav hs r te, withn a country as de.ve1 pmefet, pro.eeds
 

.s.c-..... ...." .". 
. ....... 


.roadly.. pak ing, two appr6aciies to. explaining nter ­
'..:.........-' ... ... ,......... ....... ,.,..:: ... 

nai ld1fcr6n ',s 'ai&l-.a 'rates -6f'd6 estic -sa.ving ,may b-di tiai shedl 

in curret on...... .- .twdn.. the-th lbj. • v . 

abatr'rY "' c'. aving. structuralaproa..chrelates real rates to- basi 

cha'racteristic's of.a -cam.uhcontt' as.. per'capita iicome, popula tion: 
"and t lization r t at are sentent ofns *'a '."
o'n oarurbanizatin.'. daisti 
n.t ujet" " alugh: thw-.-le 4 ( " ::..thef '.'...~~6 eur' " " • " . bet.e • . : . . . p 

hic in,te sh p o' can only berchangedo.a imited' nt by'...
 

tand tu.. a. .. . .. .. " " " . . ." "
 
poiy. ap dado~h: emphasizes.br~oad* fieglaritie*s.govQnuh.'en . ticti -. 

ep h e . "oe ." : .., c o" 't: . 

-,..tCe,---":e -' -i .f t x- ­i'nnt , 


et nt f-nd.st 6f a The se6on
e .con6micrdvblopment.o.. approach underlins.
 

the de of' oavings rate uh-, factors
s suh "institutional 

a.teseor savings ilstitUtics and.the o systems. 

http:varatipis.in
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which may be fairly directlyor no.netai- and .Liscal systems - factors 

in.luencqd by governimont, policy. In addition Lb these. structural and 

" Soo&) .sawngsr .cos,intituti-na2-'or varia5le. •afectin- domestLe 


there . " lours- .'i. dc variety,of. Icifl., culthr~2.
of a, oltical. and 
7,n''le.ces arr savinE ratez...n pai.' cu!ar.which .mporataht .in e.plani ng 

I
fl oc ar...oi.I,,.c 


cofntrie's .bL.,hih ,st.genera!ly be-introdtic.d by .pjualiuatitvc 

.V. -h..tfne-Structural- e:,pla~naiifor 6fsavings are attract n 

in .oehavs or.asgive, a' broad. picture of'suqh' r6uritses oavihg 

"6.:plicab.. by. a fw ,basic, ch-aract~istcs o. an coniomy. Th'. lavi" 

a ritnber of individual case,. The reas6n isuheX'epl'hincIT,"C *_q.,1hopl erirr fai''..".pj -upo : •~ie.. ha""-t .' .;... ..4 .'. w ;"-:i.-....
 

-v dcpends upon the a s6 pt n t 1'.poli. that. thehir..e-plhato . . .. n,."b,af al". 

"vaziables "an' broad social-fac orS influenng".savings .. aesarm.. as soci 

. . ,-. . 

.mann!,r withcags in h.ielvi',tutrlaited, in a-: re 
.. 

6 h 

var.bles. li o- ap .the efficiency..Of avi.gs"nstitut ol:.and 

'of tax systeis alwas tends. to inmprove.as per ;cabita2ncomd"rises, then 

,their'nfluen5' on .aving.s..may..e sunmar'zed in .thc; tneoxr that the 

rat' of , .pon the ,level.6f per .apLta.' inc6mc; -if -'on the
 

otheir hand' he.opr'ati'n 6f th qe.-ifnstitutional" f actors. cinnot be'
 

+ate i 6hahg.ess income,explanati '. 
; t.: ' • ... ... . . '" ". . . 

p"."i.c'~y~as. o with ~ncone. an of 
... ".. 

a.vings rateswill be.-nadequate.dif.fbrenes, 1 


,to . ecplainin. savings ,conc.nTraVds.
The .mititutional"_.o.r-ach 

p6lcbe ;moreeradily i n.uencd by- gove nt.'N
O ppn faotors-ihich can 

C . n 
. .. '. .....1, *-,.. .. :... .t.i .

I's'. ,di acP,a$-tagOs arse'"frmdiffiulte.,'c'mmonp',. f. 5oall reserhlon 
".'-.'"
±'' " v -. .... 9 .... . .. . .- . .-'' -; .: ... 

http:level.6f
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.institutional influences: *it is not easj to identify the relevent 

intititional .variables.; it is .difficult tq obtain satis fctoiy .data; and 

inst-tioial factrs. cannot b- easilY. quntif-d ip a manner,..xiich 

pcrM"its c-n'ari.ons' 6ng, countries., .hb.i difficultiess.t.c undoibtedl 

savngs ratp.s among.
.one reason wh- an Y.ita ve resclarch. comparii'g 

has generaly concentrated upon structural o.pianationso.cQuntriqs 


vlnrs 'rates.
 

rurl vin's. " h or""c
 

of"an.edonor1y'1he basic: "9.ti-ucrural',',charac teri stic-s 

'which,a'...ar hielpful .in liriing int.count-ir, difierehes inaggrcg 

cgor.rs:'' 

and weal'h 2 the6 c nt.of.±ndstri2 

.doimest .a""vi'Ls ratbs na'L be grouped into'..severalma c.jpr 

1. t.ih;'lc~vci of orc,caplta, incbme 

•tne Voluie .and, charadter 2oin.6ernalization and urban.ation -and 3. 

demand f Or. goods ihclurling -the imnoact of .income distrikuti6n-. nuef . 

° rcent years to test th",of ir.rlti-countr~- udlhave been: made'in 

r""l "t. ' pI-- bitw 6" n 6l. e6:t6d, vari 141,s. -ir.'"thcse cate'6ries and d6ver.all ' 

country saving.s' rates. . .. .. . . .. ' . : . ' . . • : . . . • * 

3e.ye.r'a ,gnc'il6r l. elons..dme rg' f romtudics made.. by: 

. . S•*. , . , .tepd y thuh nyot'a strong one, .for the -proportion of. naional incdffe 
......'Per.... ........... . ........... 3:
 

nigher,levels of*prcitinoe (b tS.~I
S Yelt6 be h18herat q* 

.ube* 1/~ ~ m~j:,r:6' gel~ected.emperica1 %.studi rs 

. ' f" .'.1' " "..i h P. r n the s r ee r -.t t"":,,p "f. 



fairly clear thaL.infdustralizatibn and urbariization contribut6 .to 

hi~hcnr national savinrfs rates. Jiowcver, measures, o."per capita.incoe 

:and of .urbanization and inidustrialization..re *so closely initerrclated that 

-ef5rts tdi.stingtuish their respective contributions to yari'ations 

in savin,:o ratos are unreliable. (c) Finally,'the.changcs in. the 

character and coM'position of demand- ad in.the distribution. of :.inqobfie i;hich1 

oftqn accompan rising per capita."inco es excrt*upward.pressure on 

consumrDion (dow a-d pressureoh aVingsY and help e-plaiNi the rela ively 

na'rr6w"range' pf' variations In savings rates accrmpanying wide: variations%. 

of.pdr capita incomres. 

Incone 'and .w alth, as dete nants of "'svih ,rat'eS 

J .. eynes .(7): provoi<ed iridesread interestin,',-thc 

,detebininant. 6f'. comuni-t,*savin's and constimption he6.n heiin.cbrpora.cd.
 

in 'hls theot'y -6cploih-nt the6 rpo~itiofiL hat-.consurption, (and savings:)
 

uIP9h 'th'e: 16vel of: income' tAhei
*.ar denendent .Ina 7fairly- stable -manner 

lat'orihljp bing'de.tei.in'd .by psyph61 gica.l charactrristics of. iu.nman 

nature and.-b:,a"soc.iap.ti and -intituions -w : .very slo:wly. 

1-c .ugg6stcd t.,it, in "in i, -: a-sfiing; ta-st.es,. in.ome distributhn 

.and asst. holdi-g. (.am- ig ,oth'r'things) .unchani-ed. " a larger .ropbrtion. 

*oP, income- tends-. to -be' savd&at .iIgher abs6Tte. ev.el s: of. income; -c. 
.id.not.'idicate. clrl.y :whe-ther. ho .was"des ribing-beha~ior over time. oi -th( 

° 

behavi6r of different Xn'cohe groups :'at a g iven moment in ine It 

likeIly. th t ho. thout'it 4pp'-to both.
 

.E~irc...xie f. developed, eo' ntri[sl t iatdd :by."ipynes-'
 

General Theo ii;"l'ed :':o pparentl conflfcting'irdic.atiohs,.reg.arding, .-he 

http:in.cbrpora.cd


relationship between,consIumption (savings) and income. Cross-cection 

fanily budget studies indicated that the proportion of 'income saved 

tonids to be larger in. higher'income brackets thani.in lower ones.. 3 tudie 

ofjhe sh~rt-por od response of Savings to inc6ime changes showed tfiat the 

.proportion of' ncome an. ifdividual .sves. tends to- increase in response 

to.in'come increases but i.rith numerical estimates o' rateS'of saving 

'difthrIr..t' fror,mthose, of 'ross-section studies.I Irn contractl.ong-period 

stides of' a few devoloed, oconomies showed., remarkable constanby in 

,the"proporti~n Of national -income .saved over, tine. 

Thez c.dbnflictin ,indicati'ons have' lcd to"°eff6r.ts -'to ­

suh3pp6nieht .Xeyn.n_, sa ing;sincoe. theory .by. allowing .Thr-alterat'iohs 'in
 
t which Kcynes assixcd.u chan tr hu his a ys"-v or.
 ge, .ghu i anal lS 'isOr 

.a,;aple, chaiges ii,"asset holdings hav6.1eef ir-ito'dbcod to explain th,e
 

tabiJi.t! "e long, pbriod :.in natJ 6nal savings rateS'-1).:'thetendency
 

for individudI., to-sav.q relatlvely 'lessasthei stock orIiealt hncreases .. . f . . . , , . .. , .. . . 

'mfy off-, ct .he,tendency to save "relativdly..more.in,resporisb to income 

incredses 

. o.ha.'p.r&portioii of income 'sa.ved. ;tends:'to. be, 

a at"h ev s o incoSme-haf :b'een extenided"'" severalincocros-s-. 'lng "" 

sq#to ...studi.'s to,;intern thn-ii',di.' fienc.s. insvinsrates. :Studies
 

byo Kuzfts,.2.hakker, o ,..and 6ther'.s'do. indice"a. "tende 
, . . I . .. ,. . . . .. . . te de cy 

th".- gh ibt a*:."ark,..one"-. for domestic. savings., to f'orm. a, largpr -pro­
p: idnal"pi.6duct in. r.icher 6dfit'ies thav.i ;poorer on6s 

somQwhaXt.higher a.The:iria-s fni.*o9. savings I.es..ih "hi.gher-Aihicome. 

http:to"�eff6r.ts
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countries is not, however, that the psychology, habits and'need s-of better­

off population.s are productive of greater thrift. As will be explained 

below,.it appears to be rat.er that, on the one-hand, changes in the 

distribution :of .income and population accompanying economic growth-tend 

joirtl to produce somewhat higher rates of domestic saving.. On the. 

6the: hand, certain institutional changes Which of ten. oc.cur., rith 

,economic, growth; miy also.contribute. to'higher. savings rat'e$:, for 

'efahtole. improvements in savings institutions,*tx sybtms,,,monetary and 

fi.6al*policies,. .Lack of data has prevented ystemrtic.integ-countr*.
 

studies of the ififlence: of -assets.upon. savings."ratesv. -it is possiblo.
 

h'at the Rrea.ter -ac cumulate 'wealth. of counhtic ith' high pe r .capita"
 

incorie'%.'ould. help, explain .the sMall bxt~nt 'to .which'their aggreg ate 

'savirs'rates tazid t'o bb higher'than -those ocountres with low pei • 

cqpita i.comes.*" 

'Urbanization "ahd'industriali'zation as. determinants of. shvinks rates. 

The 'proc'sses o. drbni-zation. 'and -industrialization which 

characteristically *accompany economic growth are marked .by:'changes i)!
••............ ......... ... 

:the aostributpi of pulation :and of-oric6me. The proportion of. the 

iab '.r,torce in .np.nagri.'c4tural. 'sec.tors; afd of the poplulation in. urban 

centers,.:toendso ingrase a's -economic growth. procee.ds'; -changes Also, 

hie, ' .xnoi 

occuDational' ugrOus in the ecdnomy. ..,These. i.tetrelated.changes,.4e.1p 

ac'coun .o1r ,somewhat.h.gher d6mrs'.c savings 'tates 'in.-w-.thie c 

t Iake place..ni tdi t'on:of. inoie secto's .and'.ng 

.ifotr.s 

:profi'ts. in nationalA tendenc,.for 'the.'iiipor.taneef-- .inc6me-! 

1 .0''to" inprease may 5e*consi'dere'd 'one 1.eto of poes.of.nutila o' e. d ato. . .. .ep o." s .:1'.. . .. -o 

http:i.tetrelated.changes,.4e.1p
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http:below,.it


ization. Iout.akker (5;6) has estimated propensities to save out of
 

,various functional categories of national income,. He substantiates h.
 

failiar. proposition,that, the propensity 'to save out of entrepreneurial 

*and property income is.substantially higher than out of employiment 

income. •;I-.le his analysis does not support the idea that .savings out 

of'personal di'sposable income (national income less taxes and co.rporation 
income plus government trasfer paymients) are prbportionately greafer it' 

higher per capita incomde levels, it 'does,suggest that total saving.s out; 

of 'cOrporation.incmr.-.are prop6rtionately greater in.wealthier countries; 

:His analysis suggests a mild .tendqncy for.government,savings \defined as. 
the. ecess ,of*curreit revehue" over current expenditures) 'to be relativeil 

mored i p rtant in poorer countrie. 

Iuznets, in"a'.mu'ti-countr--study of.' avi'inig"a'd !nVestmcnt" 

(,) ; groups 'countres.dccording to. the .share of' gross. ha.tional proau6t 

ac.ountedi for byi.ranufacturini. and related,indtistries, l/ He 'observes.a 

.di.s.tinct'associationbetween this indicator o .ihdustrialikation and
 

"domestic .,.saV-ings iate s. 

.Measure s of' urbaniiation 'cloisey 'related Ato'tho6 of 

indasti'alizai-on :are the brtion of'nationdl'.Incomeop'rof origin4aig
 

in urban" cpntbrs %and'the proportion. of urban to,'ptda population'. 

Charles Wlf.. (.23). upgests se'zerzal -raesonfs fori.expecting -a positive 

relationship'between dome.stic savihgs. rates and'measurebs of urbanization, 

among wh'ich, the.-better,.organizati n ofmdaPital :markets.,. the higher. 

i!'mining, Qonstruction., t-ransportation, 'cbmrhunication. 



occupational ,and educational level, the srhalle'r size of families and 

the greater concentration of manufacturing (particularly capitalgoods) 

industries in urban centers. 1e conclud'- that the proportionof .r6 ss 

nati.onal 'product 'avcd is Iirg6r in countries with higher ralios cf" 

urban incomr to total-income; he finds a similar positiVe-connect'ipu 

between savings. rates and the proportion of population rq'iding• in 

urban c'bnters. 

Recent work by Oshima on family.income distributions in.fTotr 
count 'U . .. . .:.,. .st • ut o 

countries (16) suggests sliarp .differences .in. fam.lly inc me di stributions 

betwocri ban centers and.. rural areas. '.Oshima-finds that the proportian 

of:..faxilies concentrated-at Lhe lower tail of the income.distibution), is 

'larger in'.rural than in urban areas. 'It. shoul. be "noted.,:however,. that 

some "of.the -apparent discrepancy betw-een, urbaii and' rural. incomei may. 

be expDlained by. inadcquate reporting of rural'.incbme in kind.. Under-: 

reoortin "of incom".together with. failure.s, to -report.agricultuial in-. 

vest ernt may accountfor.'som .of th6 repor.ted..difference between rur.al
 

and •u ban.savings . rates. 

.
uzne.ts (10) has suggested hat , as growth :and indqs­
tria12ati'on 'take place, increases in: the' iriportance.of middle6incbme 

• roup Showing -positiye savings. may: lead .to higher .total sa.vihgs :'.The 

rpsul-s of tiAdi&s> of internatiohal differences 'in the pattern.of*..famiY 

ihfcbmes -- for exahiple,, by,'Iravi.s, () and Oshima -(,-6) are..yerj tentatii.e 

.because of ina'deqiacy and' incomparability of data. Since. OShima's 

results,do indicate', that, family income; .distributions-in urban cekers. 

Are characterized by a 'larger proportion 'of 'perso'ns receiVing above­

http:pattern.of
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ave.age inconies than are those in rural areas, one may.infer the possibility
 

of: a.relationship between family income distributions and savings rates.
 

It is, however, difficult to find a measure of income distribution or of
 

equality of income distributions suitable for testing the relationship.
 

Iqate of growth of income as a determinant of savings
 

A,'nother facet of the changes in income and population associated 

with economic growth is summarized in the proposition that the proPOrtion 

of national income which is saved depends upon how rapidly national in­

come is growing. Applied to inter-country comparisons, this hypothesis 

would suggest that countries experiencing higher rates of increase in 

national income tend to have higher rates of domestic savings. 

It is not unreasonable to propose a connection between savings
 

rates and the rate of growth of income, since the pattern of structural
 

changes in both income and population may well vary according to the
 

rapidity with which the growth process takes place. One line of reasoning
 

supporting such a connection has been suggested by ifodigliani and is
 

based upon the "normal income hypothesis." Friedman and Ibodigliani are 

the names most commonly associated with this theory which emphasizes
 

the dependence of individual savings upon expectations regarding future
 

income and wealth (2,3). According to the "normal income hypothesis", 

the individual's choice between consumption and saving is determined
 

by his "normal" income, that is, by the current annual equivalent of
 

his life-time expected earnings and assets; it is not influenced by his
 

"transitory" income, that is by unexpected increases in income which do
 

not affect the individual's view of his life-time resources. Since
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the individual's "normal" income cnnot be observed, th-; validity of 

the theory has been tested by its consistency with observed reactions 

to total income changes. To Lake one example, an individual who olans 

his consu.ption as a certain proportion of the current value of life­

time resources could be expected to save relatively little of his 

income in the early stages of his career, to save relatively
 

more when he roaches his peak-income period and to dissave when he
 

retires. Then too, individunl]; in occupations characterized by
 

fluctuating incoees would be likely, according to this theory, to 

maintain relatively stable levels of consumption in the face of
 

short-termi income changes.
 

Empirical studies of the United States and of a few other
 

countries (Engl.nd, Holland, Sweden) do suggest that the normal in­

come hypothesis ray help c:,plain decisions to save for groups (such 

as farmers and small businessmen) whose incomes fluctuate greatly; 

a recent study of savings in Japan (17) suggests that such an 

explanation may also bc valid for groups in Japan whose consumption 

e;penditures arc unresponsive to short-term income changes. Houthakker 

(5,6) recently found for 20-30 countries, not unexpectedly, that the 

marginal rate of saving (the proportion of additions to income which 

is saved) is considerably higher in the short. run than in the long 

run; he suggests that this finding is at least consistent with the
 

normal income hypothesis.
 

The normal income hypothesis has been combined in the
 

following manner with the propostion that in the long run, the
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Coiiparative.. bludje s df.C2 t~~ccd: auaititat-*vo 'irid16tors -6f 

9cqomic;- st-yL- turc a~hd z " . of -develo' meht undcrli e thii1pct Z 

i~ad~j doies~i~, de' thesayiii~rat3 o~irit prbcccds. '. liowexer 

qu.anti:Eativ. .i~aicator' of: thcsc factors ara' t6o. h-ighly i-nt e. atb& 

to mak ...rel.iable7 statisti.cal.-.esti'iate o:,hi.mlitib.ndvdi6. 

It 1s ~:6i~nKrb44 'econt difhlParatvQ studies .thdt'T 

.interrela d, cb~gcgo in ingd'Oi~e distributiofi, .techndoIgy,- iast- safid 

6.Qh-d~ of internal dem'6 ho.r*goods;. -which-accompany. economic 

,!rcdith., e~cirt uri' 4ard pro'.sU're upon consuxnption- level 'as developrmcnt 

proce~ds; .as a. result, inter-couptry .dif11ex.enccs' in 'sa-ving-s ratbs e 

http:st,;billtr.is
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APPENDIX
 



The purpose of this appendix is to summarize selected empirica
 

results of recent international comparisons of domestic savings rates.
 

Houthakker, Kuznets and Wolf, each using a different technique of
 

analysis, have analyzed the dependence of savings rates upon selected
 

structural indicators of economic structure and stage of economic
 

development. The principal materials used in all the studies are
 

national accounts data published by the United Nations.
 

Kuznets, Simon, "Quantitative Aspects of the Economic Growth of Nations.
 
V. Capital Formation Proportions: International Comparisons for Recent
 
Ypars." Economic Develonment and Cultural Chanpre, 8 (July 1960, Part II)
 

Ratio of domestic savings to national product
 

Kuznets observes a positive, though not strong, association
 

between domestic savings rates and per capita income. He bases his
 

:obseratons upon calculations of the ratio of gross domestic savings
 

to gross national product for some 56 countries and the ratio of net
 

domestic savings to net national product for some 41 countries; the
 

rati6s are calculated from cumulated totals in current prices, for
 

He groups the
1951-1957, and are based on U.N. national accounts data. 


countries according to their per capita incomes in 1952-1954, and
 

calculates unweighted arithmetic means of gross and net savings ratios
 

for each group. Table 1 below gives selected ones of Kuznets'
 

The countries excluded
calculations relating to domestic savings rates. 


on the lower half of the table are political dependencies such as the
 

Belgian Congo and countries which show a high level of financial
 

dependence upon foreign capital inflow such as Israel.
 



Table 1 

PROPORTIONS OF DOMESTIC SAVINGS TO NATIONAL PRODUCT, COUNTRIES GROUPED 

BY PER CAPITA PRODUCT, POST WORLD WAR II YEARS (BASED ON CURRENT PRICE TOTALS) 

Groups of Countries by Per Capita Product Wider Groups 

I II+ IV+ VI+ 
I II III IV V VI VII V VII 

All 
(1) 

(2) 

countries 
Number of countries on line 

Proportion, gross domestic 

savings to GNP 

(2) 8 

21.0 

7 

23.8 

6 

10.3 

I. 

14.5 

6 

16.6 

1o 

14.5 

8 

1.4 

8 

U1.0 

13 

17.6 

17 

15.2 

18 

13.1 

(3) Number of countries in line (4) 7 7 6 9 5 8 5 7 13 14 13 

(4) Proportion, Net domestic 
to net national product 

savings 
13.8 16.7 3.5 9.1 1.4 7.9 12.0 13.8 10.6 9.9 9.5 

Excludinz Politically and
 
Financially Dependent Countries
 

(5) Number of countries on lines 
(6) + 	(7) 8 7 3 8 5 7 3 8 10 13 10 

(6) Proportion, gross domestic 
savings to GNP 21.0 23.8 15.8 15.7 18.2 13.2 12.7 21.0 21.4 16.7 13.0 

(7) 	 Proportion, net domestic 
savings to net national 
product 13.5 15.9 9.2 10.2 13.3 7.4 9.3 13.5 13.7 1.4 8.1 

Source: Kuznets, "Capital Formation Proportions," Table 1, lines 9, 10, 19, 22; 
Table 	4, lines 7,8,23,28
 



~o the 'tendenc'y.for
It c n' bserved.,from Tabl-I "..that 


d6i tic s 4vngs.rates..to.be higher at higher-incqmelqyels,islieither. 

i.stmi. Th'e. uighted averages for'the.+strikingn-or comp." 

pper 3 tn . get~ez."60 -. *re, howe er, higher.than thopto-.
° •.•
,+.~~~
-


for. the lower' 2.or: 3 "groups..take.tpoeth. 

° ratio of:personal -sings to .pe isonal disposabld'incoike.Kuznets: 

'Kuznets" 'obser y es a)-".that•..he. imprtaiie of no't.(.( l .ve 


neoo .busineses) *.ret"*prsono-sa;0.ing's (hou seholds -ana 

"s 'in:low jc inhXgh .in,­'doieftic-savinas"' ,considerably. less :+tjaj 

t rati...of per.6n..s.vingscome Countries, and -(b) 'that .. to p 

di sosble income is positiyeiyasoiated wi+tht e ee Of..... 

capita income'., de: 'divides 20*-,3b' -countr.ies iinto6 gz6up, 'id .:'a'ul3.. 

unweighted averages of. the -relevant country ratiS for' each group
 

(cunlated totals 1950 - 57' current, pices.-)'t
 

'Iitib_ 6f' net pers6ngil savings to net doe'stid.'-savings ':, 

571o 8.0%(4I309), 327 (146.3)" 2.188 

of net personal savings to bersonil,di'sp6sable income::Ratio ' 


I II iI-I', IV.+, VI+.I'
 

8.5% 7 , ( 5) 5'2%'(9.0) 

:The,.ratos.in parentheses: eclude political, and: financial dependencieb, 

STable 2 on the followingpage gives the.personal savin§ -. personal­

disosable.inc€ome.'ratios for-the"individiual co.uhtries by gi'oups;
 

4 

http:ratos.in
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PER.9ONAL - i'VINGS- M 'PERCENTI OP-

PERSONAL DISP SAbLE !NC0ME, 

*urenpvcs 

Coutie6-0-ro4ped 'by 

~2. BJ4'um10;1 

8.0*.*CxMA4 

.4..! Sweirhm7.. 

5~Ulit*0qd Kingdio'm:4 

8 Fran-ce:! 

8.'81.r 	 'Aistria 

11lreiad 5.2 

2.C9oqITbia :3 

.4.2.1.Costa"6ca 

].4-' Pai -ma ('19'54;...56) 2' 

1 :'of: Souith:Afic...~L,(i953-5 irQoUion 


ciroup IV.
 



E8EcuadQ 4' 2 

.19~ Honddtpas T.8 

. . Per .3 L 

21. Philliins3. 

2z. ignoes :aan Nya-saland, . 

23. -Be1i A-*Cpngc 6.9 

24-., , q1occq 7i.7 



Houthakker, H.. .~ratir. .f. *P.e nq Savihgs~"S...".An JIP ia .i'.son 

Proce6din s of .th'e: 32n"d 5es s.on .o the:i'Tt.tet ia6.h Sa tistics I ns itu'te, 

The basic. rpo.iti.n.which Houthkker is.testihg is.that'.''r 

cap~ifpersonal-'. savns. are a.funct.ionf '(a) -.mpl.6ye' c~ompensatlin 

(Th~u~n~.rasfrs. (b) ,per capita-' i'oe.frpoetyad. ,t~rt­

eurship .:and ('c) Per .baphta, irect taxes i6i.hiseholds' . 'UsinmVU.N. 
national.a...ouns. data-,e: calculates eight+'yeLa'r. 'averages,. .for. each' -6f' 

;20 30' .cdintiie.es. :sdpaately,-.and for,.al.20-30-.countries .together of-per. 

capita• per's'onal savin.ks-af'."arios'func*ti6na1 dp'er'.cat*gsries,.'bf' 

capita pr sorIx-coihe (1955 'ric'bs, U. adlars,1955 .exchge:rateS." 

yeas.'i~nst. n~~A'ce; ~r .i%-'9 ) He,-calcuatesi 'the deyiatlois from 

,th Ai-country ,.aver agqe. n pe r"cap ta savirngs 'nd Kype's 6f,,incomefo0 

Ale. then'.anii yzes,'b. 

reIationship. between (a')' and:the excess (or,deficit) of-ac'onry,'s per 

capita': savings.above ,(6ielo'w)'.,ihe alfl-couhtry 'average:and (b)' 

7rdividual,'count.rtes H grssion 'an'alySis.,the 

.the 

excess '(or: defici-t)" ;bf.. the' 6ountry' s per..cqpita. income, of' va ribus types 

a59ve (or' bl'oti) "the 'lI'-.coUht..- aerage '.. 

llutKakke6r s' estimates'dof coiihti' rates of 'sagVing6ut of.. 1mploy­

ipnt 'I~iinoz-indite, that, thbeyia9e._not sig4nii ntly'"'ifreren't-'fro'm ero. 
Per c'ait" direct tax .. ht'help explhin xi-c'i.persohaI'd viatihs do." i t' 

savings ciferences. -reaxdowns of "entrepi'nsurial and: property incbme. 

do' not "zive.si'gnirl cant ,resuit.S,;*. 

o1 n; oquation 'I dc~ts tat,, 

pe Vcait''~~l1:lngtbe.pc'0a'b't nd pe: c'pita' inc6m 

,frm' Droiertv.. mTfe--. of" u,., , e..t.erp- ise's'sand en repreneu~rsip' corpora e, 

http:cdintiie.es
http:the:i'Tt.te


i'vfden.di', rent, intere'st): S'.pers .--..239 '(.hre S=c.ountr' 'd4eYiatio-§ 

Lner :capit.a personal, savIngs-..and P = countryleviatonIs in'per..apita. 

propet y and entre'prerieurial income.) Speificabi.sI," s equation ,means 

thi hr;.ev'6ery .$l1 that a c6untryl's per capita property incbme iso above 
(b'ei)' h .for all. countries*, .its per capita saing'S is likely 

to: be. 24& a4bove (below) th all-dountry- amae atratively stated, as. 

the deviation -betw'eh.per ca'ita piperty iiicomeanid the all-country 

ayeage, increases, the. deviatIoh between per c apiithpsona2. :savings,:nd the 

al-coint. .aver/ge. tends to increase pioportionately,, 'in such a. way' that 

the: sawngs deiiation re'mains about' 2. percent--or .-the income aevia ion. 

Tt'. shou:La o empnas.zed that, the...above equation, While' ffering',as godd 

a ..fit't. th' data a y o,f the-equations tes.ed,. leaves many individual 

cas9 s- unexpia.ned;,. actuail. savings proporti.6ns -vary greatL...y' fr.m .ouritr 

to country 

Houthakker! ,estmatecv. vion -teri" rates -of sa'Vinig" out of' Persionsl ificome'. 

An alto' 'atii'eeqationt"ta relatin-g savigtoppet 

.in'come' oe.which .Houthakker'.conclud's fits te "data equally ell', 

iidic8a:t's._.hat per capita:.prsonal savings nd"t be'pr.ortin .l.'p. 

caita'.'personal' disiosable inc6me, at 8, to. 9 'percent. 

(.0a6) 

(where, S'="del'ation 'in 'per capita 'pprsonal sa~irigs ,Lroin the all-country 

average ;anda,: P the deviation d- ''cita pr.pe.y and enteprenua 

inc e L. -.the"'deviation' in e6ployment compensation p.c., and T.the 

d.viato.''in 'er cap t 'dire6 tax) 

Whei:Houth.akker re.-est.mtesthis equation ina mor., recent'op.apere,..ferred' 

http:peificabi.sI
http:i'vfden.di


-31­

to 'just.bj;1:, g -. , iiore systepi bf.'. weighting, his119A cor'plic.d 

results 'are no't',zh"cchanged: 

S p80 = 80 (P. -.'>L -'T)(.011) 

e 'resulCs of,, both cal.ciu1ations -run doje.j,*o, eis 'ets' uslori,c 

.... e: above, thadt: per sonal,"savings rat.s. t'nd to be highe'r at higher.
 

per. capifta 61iAnIn'e,Th&m6"e .recent of. his' two
leve!s. papers, 

Houthakker specifibcillY critici zes Kuzets'.- 'ailu.te to weigh 'tiiri es 

by pbphatibh iW caIculating:the average sayings' rates foi7 differ"ent. 

per capita. incme groups. ' Houthakker. calculatesr both welghtecl anq 

unweighted averages 'of savings, rates: f6ri'o-ur per capiota 'income 

,
brakets and: firids .that, when' *i6ghted averAges* are .take' ° no 

consistent"' attern relating sgvings rates. td inc6me.levels emer".', 

6ne reason,. he 'siggests,l is.the do'minance (judged .b po'Ptlon)" of 

a single..country 'in each p.c. income group: the U.s@i ath a sa'vi,,gs 
"rate of7'.f in Goup'I;" the U...thK -a pePi~n'al 'giving..s .rte of"only 

•4.9* i. . . ip"II; .Japan with; a personal-'sh'vings rate of i4 .4-.Th Group 

I;' . and. Brai- with A personal savings rate,.of 4;4 iin Gr6pi iV. 

H~outhbJkk 0..or,..H.S., "On Some Determninants of _.Saving. in .Devel6pAed, 
Un ' : lbhped Cut ".e "" Sanford RSsearch-'Centr ii'Edonioic Gr6th, 
XM orndm No. 20 (jul."1962). 

Ratio of Net Domestic ,SavinF-.to :Net Nat ihal Ihcbme 

Houthkker' s estimates -. f domestic rates of. saving. support 

Kuznets' .objeetion..;ha,-- over'ai..d6;ie-ti. sain£s rates tnd to be 

somwhat higher[in .oux ies with highr .'r. apita"income" The. 

f£o11Qwing four .equations su*"arize-'his results, 

http:SavinF-.to
http:rate,.of


(b) S govt = ."60 + .100 

(c~ -S-aom'-.- J.35-Y"Itl
 
(,014)
 

(1) I.'C doam .003 + ..948'16..Y',nail(-..o4fl) ('.01..
 

Where'S'T6'the de±a#Tion rrom ,all' cotintr -av.eraee in ier .capita private 

(pirdona.+: c6rp5 ate'). savingsI(S priv) goverment savings. (S'govt 

and dorriestic, savings (.S dm); "Y.pri'is-the deviationl from au.L-.country 

average in per capita. "private income". (hatiohal income less g0.V.ernr.en.:. 

incmP from' broperty-'and efitrepreie.rship), ; -Y. natl is th, eviation Ln. 

nat'i a'..i .e; is.'the 'deviation in current governmefit revenue; and 

'.C in persona! consumption..dom 'is'the deviation 

Equation (a),, supports Kuziets' obsei-Vati'On of higher savinris­

income ratios'at higher per capi.ta income'levels, 1it|hough ti'- differ­

ence$&in :estimatec .ratios for diirerent income: !eve.s 'are small. ' Kuznets.' 

.bservatIon.'.s- als&, supp6.rted by'elquation (d):'ich estimates that, for 

eveI,i. prcent change in na4tiona indome, there -tends'to .occurbnly 

A ..95 '. indicates a tenddncy.prcent change Xn persbnal consumpti6n ,thi' 


for'the .rat6.of savings..to rise-.
 

Table' on :the flow.n page pre.6ents'da-ta.on net domestic 

rates of savinig fo'r 34. coun'tries together'wih 'weighted and ,unweightec 

av'erages.' f O'@ various :per' 'apita .inch6me ')vels. 

http:pre.6ents'da-ta.on
http:g0.V.ernr.en
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Table 3 
NET-. DOMEST IC SAVING 

(moneyfigures in U,,S.*'-.dplars of 
1955 at,6ffcia' etchanke rates)' 

Yeais.' 'National- Dome'stic .:Savfng 
Countz y Covered- Wt Income Saving . i. -Means.,o. 

Per Capita Per Capita Rao- Uf-'we) h ed Wei• i .... ' W hte'd 

U.: 1952-59.. 1340 1962.7 202.4 1o.3.
 
Canada 2-59- 127 1I337.1 "156i-5" 11.7-]
 
Nei.i Zealand 53-59 . 1 1078'.7 i.83.8 I7.0'
 
Australia' 52-58 65 1Q19.5. 18,8 l8.' i 14.2 10,.7'
 
Lux~nburg 52-58t 2 942.7 187.0b .48.8
 
France '53-59 306. :890.7 .i09',4' 12.3
 
U.K. 53-59. 360 855.:5 85', 

Bel-ui. 52.'59' '63 831.i4- 9i.
 
D nnari 52-58. 31 787.7 119-.3 15.2-•
 
N i 41ands -52- 59.. 87. 582.8. '1'22.
 
Anst'ria: 52-59 .56. 4e.9 83.7 86, 14..8' 1 -9
 
Ireznd . '53,59 20- La6.'? .45:.2 10.8 "
 
.Trinidad 52-59 16 .356,.4 29.8 .8'.4:
 
Sout, gAfria 52.'59 9'7 308:,5. 18. .4
 

Malt,, -,5. 59' 2 ov. 3. 59.4' 19,.3 
Panama 5"2-58 6 303.2 -1.0 -0.3, 

,CostA Rica 53-59 7" 269,o 35.' 153,..
S~aih.. '.57' 16 " '255;.8 .8'7 .-12 12,;2 21. 

"Jca. ',5.3-.5.9' 11 247.6 23.4 9.5 
,Greece 5Z-'59. 56' 233-.4 18..2 7• 
Japan' 52-59 629. 288,.2 56.t4 -4,7 

Mauritiis 52-28 3 225.03 10". 9. .8 1 
Qlob 1" 53-5'9.' 91 2.8. 23.5 11 

Milie- ~,: 49 209§.2 L-,7' 8 6. 1.2' 1. 
Portdgal .53-59' 6?: 182; .3. 15i7*., 8.6 lo02". 
Hondui's, .5?57 10O 168.4 .15'.$9 .9, 5 
Braz. 52-58 3.5.5 1.44 6 '18.4 12 8 
Eduador, 52-59. 30 ':0.8143J 15..: 

Philippines.
Id ia. 

.52-595,59' 64. 134.:9:*.-
14526.9 -

:3.:4
247" 

2
19 

;
5. 

052-90 11.3 . . .9.8 
Ola11 ) ... 55 "59 9.5 9.1" 

. 3-59 .83.715: -56' ...6.6 

BegnCno 52-59:.. 102 ... , 72A1. .. ... ;iO.. . 16. 7,. 

tource: jlou7naKer,, ii.b., ,,n'7Lome Determinants or..:saving in eveloped' and' Uner-, 

.,develdi5"d Count r'is" p.6. 



Chai.'6's Wb'f;. Jr., 8a nigis and the Mdasurdmerit of "Self-Help" in 
Deve~I2ihg..Count~i'es "(Santa Monica,* Clifornia:" The Paild' C6rporation, 

TWe, ' p'ir~pos .Wolt! study is to develop quantita t'ivp indqat6rs bf.. 

selfi-hep, p-Per orn'nanc6* with"regard to gross..gdvernm ent :and: groqs..priyat 

does !cd:s.r:n'i~ n {nder;, developed countrie'si He. .. st 'a:.se4es o'f. 

u6fii6delb which, express savings',a a fuhction of. 

.sey~r.mU indit-'o'bs..o1. s6cI'.e&6norni~ -structure: .GNP, pe .capita' GNP,. 

ufbaAh-ztjoh- ahd.::Vo6luhe of.-trade... V61ule. of trade' is. included on the­

to larger revenues'trom:ra'de volulmes may.leadassumptio',.that.h:ghr 

trade 'a'x. s and thus large "governmnent savings. U.N. national. accounts 

data fo0, 195560ispl.! t ,by-.dt" 'f.rom A.I.D. regional data bo'oks)' 

are the, p'yfeaSd 6f da ,:• p'.eries are expresbed in co'nstan 

termS;'.-And. median.Valuesi"fb ,We'ah.tiye seuries. ed'in the regression 

analy.ses.. 

The.' gression equiations we :vaiations in 

c.urtries: ove rall'savings ,a ,liiear ' .the',.logarithmiqte+eve's 

gross' savings m6odeis:; 

Lrjar gross.:skvings model':,- .134 couhtrfe's' 

S ,. ( . .00 0 .1 ")*+,.° . 6 

(.odi')Y (1055) (.026): G'.0), 

where .i'S 'GNP; "P'spopulatiion; .O is tot'al': 6cports..plus, pors, and. 

u. is \urban 'income'. (ih .cities"-O'ver 20.,00), :Stidad ez ors 'are.:n'* 

pain*theses, 'and: abtekicks. den'o.t ' whch. are signifie.fti ;6i'i 

http:signifie.ft
http:indit-'o'bs..o1


.a . .vel .fora . . (the. proportion .of iIntei­0% d.lwo.taledtest; 

country. variations explained.,by the :equation) is .9712.' 

-Logarithmic'.gross savhgs model: • .34 .6ouhtries 
-Log; Y2=' 

.,.=lS.1.lg L-: e . 3*iog kW). +..42*...Og..(U) ...40"84.'.o- () j$, 

( ) (. 80.) (,.'264) (.22)
 
where t .symbols' have the' same. me4,ing as in the prev16ixs. equa idnf
 

is .9296.s t 

egressioh..e.stiMates for these equations foz -bgon.s grou 

are also p esented in. the:'stUdy, ad Are all-cqutmiry and reg!ohal stimates. 

f.r ' several aiternative savins models. However, a ba.ractei 'tici'.6f 

all the J6dels -is 'that 'their overall ex planator. vaiue (theprdpotibn, f 

!nter-country variatons .in savings which*are. e,'Ianed "bkall.'the 

explanatory variables taken together) is.bettbr than .aie A'.ther es.timates 

of the relation between savings. and each indlvidfial..Vr'iable. T r.bakleb 

reason. for tnia ,explained by Wolf,. it. tiat varo6u*s.bnes of 'thebexplanatory. 

variables (for instance.. Der capita inoome anu. urpoanLza.on): are:.to.p'. 

cl'sejy...interrelated for .estimates of their.individual.importance' t6 be 

significant.. 

Th Table ".on. the .ollqwing...ae'.mpar.. "actual%savings.ror:, 
4'c urtiies.".th ."the".ecuaion~ii .Val e f.0.itheI near and logaftthmic 

3..: . . . . .:."..'.........' A . . ' , . d 

gqs '"avii s.'mdes. pentesdI"above. ,..I.t, can"be s'een ,that substantial. 
.cnsis.ent,"count.y fro..eqaton, only..occur, .or,6values 

a,::f6e.countries. Wolf- conludes. that ony for these, countries are' thd' 

r'gression -rs.ults..ikely to be' useful objective "indicators of good or 

bad savihgs .Per o71Ance
 

http:urpoanLza.on
http:tici'.6f
http:42*...Og


Table *& 

COMPARISO4 OF'ACTUAL AND PREDICTED .SAVINdGs, LINEAR-.AND{ LOGARITHIC, SAVINGS,'MODELS­"A~I -RESGIS.SOS'-(UNIAID'DATA 

(in mil fons .of i960:.U.S., do11ar-s) 

- (..) (C). 	 -J) 
Actu.Sas Savings iiae."Sayings-Predicted "gsrithmic 
(i955aloSavings) b'.L~na~ ier-~in .. i Sing.gs by.*grit 

ouitres- 95S avi-ms'4odel. (l).-iResiuaI!{-'B) -.SavinS: Model (14.) *Rsidi .(A D 

1. 	 Lati America1 
Aigeritina 1,5-3.4e:63Z59 .4 0 

Bra~U;80.1 i'155-1:9; 339..8 

iiie .66849 -3339598* 49Z.88 -164.3. 
3&b3. •.643:70 	 4600;34. 243.36*. 368.72 27-.99 

dsta -Rica .35.62 31.76. '3086 4i..38
 
Ecuad6r. 10Mo8, -;8i ?6.47 90o.
 
Honduras- ?38.27 20.143 7.84. .33.19 50. 80:
 
Me o 1,55080186 1,58 .46 -7. 6b 1;.-312 2 238.60
 

453.,397 17...39.
Pnama 20.56 33.95 	 L62" 
PRni 382.2.7' 25.5'1592 	 25501-2­

2. 	Asia
 
.49 	 .79.1-2
193. 	 121.37: ,1466 0772
 

Ceyl6n 	 18:64 . .1.-i.2 4;56 156 -.8 -37.7. 
India 	 4,i8o :,9.4-. 2,843.10!D 344.90.5.1 

Kora 	 .700149 1%t-51 -126.o2! IW;i.86

Malaya 28317%14 	 ,1768 .*O0 07 :.I[9. -.6725
 

Pakistan 5.53 563.4 31' 49&.94 28-42-
Philipines 26,7..27 iil.35 "W10;'o8* '395.05 -I 7.78. 
Taiwan X, 175.09 0327 158. 18.21 
Thailbd 300051 	 23-5.42. 6.09 250.P.?3 90 28.
 

d)I
(ikabje' :4, 694 en 



. Tabl:" 4-(c6xitiued) 

4(4) 'avr 4 ~'Prei~te Lie . aings Savngm 2 .dit'ed IAgo mi 
Actual,'S4vings.. .. Lihd - P6sifiao.tB)' 'by.,L .kc " "S.,vins.. 

Cou*tries (19'.5-60 median) • Sacis Model '(j) . - Savin s Model(-) .Rdsidfi'5o!: (-AD). 

3. 	 Derpehdefici'es
 
Algi.a ,51-17 4I0.79. 259-.2. 398;60. - .3
 

atados '9--79. 5 5.2" 
.British Guiana- .2.:17.14 21.1r .6 
'Con- ('Leopldvile) 180.07 17.885 I82. 23".'59 52!.2 

Cy.. . . 5. " 
Jakinaica l10.63-, 8943 12-..2CQ.. 90 h.11.17 

7.27 	 %21,8'-85. . 5'1.0O-.21.01-
-43,ia 	 .:992 24.-'3 .5.72 ,"era-i -230,-. 5: 20.:43 t5- -. '-z' 

i.5~9' 43 60' .Thi09. 19. 0 -3 
hoAe sa lNyasa-and 299-.05 190.02. l9..4 .3: 	 • -. 38 

4. 	 Otkiet-s 
Greece 320.37 387.79 267".41 -33.96" "16.59.
 
Iomel 277.56 34.36 -6.8.0" 256.82 20.--74.
 
-Poitugil. 	 260.23 516.5:' -5$92 333'.90 7.
 
'Sudan 	 -87.54 '63,43 :24x-- •"81. 24. ' 6.31 

zNote: - ' '•. . - .. 
An.asterisk-indica.tes thit the'-rsidual.-:". si.gnic in the "%ense"that it ismor or les. th'aii-wul-be 

coeredbythe' standard. error o o esinat. For,:'+e.-.ear.regrssion, the stan"zi rror-wa" 
.$119.mi:a on. In.th, logarthmc .case,-..the,-stzid . e-rror 'has a diffeent..meaing. J.-:repres'ients the'"average' 

f -rmthe prportin:..-" actual savingzs/estimaytesavings. ignificance of e.regression c-.f-:the 

residual d6es npt 'depend: on" he sIue. .a6 .t...' th.:redul.bu't ofithe ratio be.ween a.cont's"actua"
 
'anid.e6tirmated. sav-gs'. .. The an.tildg, of th'-16g'-st-adard error'.for r.oae'l-:. " !1 c -. e,', . 1.147'5,- h'ich 
impi':. tha.t 'for .a .-residi*a.:I >tobe o"re.o"r"lels.-: than.-wou d be" cdered "'by:n.b'i. damrj.d-'iror, :the"'.rt-o of
actual to 'estimated savingi-.must. be above- . '5 oO elrb ..678; ... sp".tivIy.. 

Sour6e:n' 

•Table 9 -in"Charles Wolf:, Jr-., Savin:i- a' the -leasurement'of "'.'SdIf-H6' 'iA:Devefoon .Cuntrs PP 
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