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Introduction.- Accurate forecasts of the population of the major geo­

graphic subdivisions of a country or of a specific geographic area , e . g., 

a state or city , are a continuing and pressing need on the part of many 

organizations in a nat ion . At tho local level practical needs must be mot 

in connection with _planning fu~ure requ~rements for water, transportation 

ond roads t schools, hosp_i .ta.~s., e_tc. For this purpose, ci_ty planners want 

long-term forecasts . 1 Federal and stat e pl anning a~encies similarly have 

need for forecasts of the major geogr aphic segments of th_~ nation or state 

in connection ~i t h short-term and long- range planning for water and power 
. . . . . 

. 

development , roads, conservation of re~ou~ces, et c . Population forecasts· 

for small geographic areas are also needed by sales forecasters , and by 

business firms _planning the future size of their industri al plant . 

Most consumers 9f forecasts for geographic areas are concerned with 

quite pract~.cal problems and seek t he most_ realistic figures ·possible . 

Th~ numerous qua~ifica.tio_ns that ·go with "projections" are consid_ered 

inco.nvenient . It i s fo r that reason that .I am c_oncerne~ in this paper 

principa lly with "forecas_t~" _rather t _han with "projections, 11 a lthough tho 

ba sic method of forecasting of ten is the pro jection of past trends in some 

manner or other. 

The problem of local ~orecasts differs _from .nationa l forecasts essen­

t ially in the different role of' migration. Because of t he ease with v1hich 
• I • • • 

pe~sons m~y .move .about within a nation, t he volume of intern~l movement 
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r:ia.y be con•siderab:le, as compared with movement across national borders. 

:!igration ·is a: much more variable element in population change than births 

and deaths, and: henc-e ·is· les·s capable ~f': accurate prediction·. :· .For . . a .. given 

area, at tines it may transcend natural increase in size; at other times, 

it may be negliGible. Hence, also, local f'orecasts are ordinarily subject 

to gre~ter error than national f'orecasts. In vierr of the significant role 

of nisration, careful attention must be given to this component -in the ·. 

prcpa'rc:.tion of local forecasts . Failure to take account of it, either 

explicitly or implicitly, may lead to totally unrealistic results or, at 

best , ~ projection model ass~~ing zero net migration. 

Outline of methods .- Tho methods now employed of making forecasts for 

geo;raphic subdivisions of a nation show an impressive but bewildering 

vc:.riety, ·:1ith little standardization or uniformity . Unlike the situation · 

~t the national level, no single generally accepted method has as yet 

evolved. In viev, of the i7ide v.1riety of local situations represented and 

the differences in kinds of data available, the use of several methods 

·::ould be expected. . Unfortunately, however, the process of ,;natural selection" 

h~s not proceeded far enouc h to eliminate the less useful' or valid methods, 

2-.nd to nc.rro·:r the list do,m to a promising few. This may bo slow in corning, 

if it ever v!ill, in viev1 of the number of la.y practitioners in the field, 

the cor.'lplGxi ty of sone of the •methods <:!.nd tha special da t·a req_uired for them, 

the li□i ted experience -;;i th several of the methods, -the limited information 

regarding the relative accuracy of the various methods, etc. 

',7e can, for convenience in pr&sentation, classify the methods of making 

( 1 ) th t • 1 th ds which make loc~l forecasts into three broad groupst ma ema ica me o , 

use solely of the pest trend of total population in the area; (2) component 

:nethods , ·ahich make separa.tc direct aliowa.nc·es for the three main components 

of popul~tion change, births, deaths, and migration; and (3) a ·miscellaneous 
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group -o:f methods vrhich make-use of symptomatic series of _data or . independent 

data for past or future dates , .. to . estimate the future to:tal _population vrithout 

intermediate estimation of components •. 

The mathematical_ curves mo.st frequent·ly used to project the population 

a.re the arithmetic, the geometric, . and the logistic, but there are numerous 

other ·possibilities. All of these may be .applied in sev:e.ral ways; e .g ._. , . the 

arithmetic curve may be based on the l ast _two observations , two selected 

observations, least squares . The mathematical methods ha.v.e the adva11.tog0 

of simplicity and of requiring relatively few data . They also have a 

modicum of logic for use over short periods of time since a rather high 

correlation exists between changes in successive periods . Since the 

logistic conforms more closely than the others to a pattern of change 

characteristic of many populations over the long run _and .avoids the 

· assumptions of endless increase or negative popula1ions, it is more 

appropriate than the others as a long- range forecasting method~ These 

methods can provide forecasts of the total population only , however, and 

do not a~low for anticipated deviations frora past trends . 

The component methods also have a ],arge number of variations. We can 

first distinguish those forms which involve projections of total births , 

deaths, and migration.from those which work with age cohorts and projectod 

survival rates . Births and deaths may be projected by comparing local with 

national crude pirth and death rates {or age- specific birth and death rates 

in the cohort- compoment -me thod) for pa.st and current dates, and applying t~e 

last observed ratio, or an extrapolated ratio, to national projections of 

fertility and mortality already available . Lackins national projections, 

birth and death rates may be extrapolated directly , .possibly by means of 

mathematical curve.s. As for rn_igration, zero net migration may be assumed, 

or the migration a_lloWfl,nce may be ·a constant arbitrary.- a.mount or rate tn 
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round numbers (e.g. , ~o ,ooo per year, one percent per year); a constant . 

amount or rate equal to the volume of net migration duri ng the preceding 

intercensal period; or changing amounts or rates representing extrapolations 

of ·the a.mounts or ra.t8s of preceding decades . For example, the first of the 

-b\,o ·comprehensive sets of state population projections which have been 

published by the U. S. Governraent employed two of the variations of the 

cohort- compon0nt ~ethod mentioned . These projections, which were prepared 

by Thorepson and Ylhelpton of the Scripps Foundation and published by the 

lln.tional Resources Plannina Board in 1934, extended to 1960 . 2 One series 

in tho report made no allonance for net migration; the second included a 

constant decennial allowance eq_ual to the volume of net migration estimated 

for tho 1920- 1930 decade. A more analytic approach bases the allowance 

for ~igration on an analysis of economic prospects for the area, taking 

into account local and national prospects in major industry and occupation 

croup:;, eoployment, _pro.duction, income, etc . For this purpose, general 

qu~litative analysis, correlation , or ratio techniques may be used . 

(Ifore detailed consideration will be given to this approach below, ) 

The component methods, in general , have the advantage of being logical; 

of making i t possi ble to take account of anticipated changes in specific 

co~ponents and of the available knowledge regarding the determinants and 

correlates of population change; and of providing a great deal of useful 

"information" in addition to the forecasts of total population. These 

advantages appear to be especially truo for the cohort approach. 

A wide range of methods makes limited use of independent data for past 

or future dates. In the analogy method the average growth trend of other. 

similar areas of like size in the past is borrowed by the area unde~ study. 

In vi&VI of the det!1onstrably wide variation in growth rates of cities Qf a. 

given size, this method is illogical and ill- founded. In the apportionment 

method future growth in a nat i on is prorated among the component area9 in 
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accordance with their relative growth during a provious·pariod (except that 

areas which previo~~ly lost population are assumed to remain unchanged). 

This method requires accep~able forecas.ts of national population . It is 

relatively simple to apply, but makes the doubtful assumption that the future 

pattern of growth will be exactly . the same as. in the past per·iod. 

A commonly used method :in the United States is the so- called ratio 

method. It essentially involves projecting the proportion which a given 

area constitutes .of some largor area an<l. applying this proj':!cted p!'oportion 

to the total for the larger area. This method assumed the availability of 

satisfactory forecasts for the broader area, usually the m:i.tion as a whole. 

In the long form of the ratio. method, one unit is related to t he n~xt larger 

unit, which is related to the next larger unit, etc. In the short f orm , 

intermediate areas are omitted. The ways of projecting. the ratios are as 

varied as the ways ?f projecting any time series . The U.S. Census Bureau 

used the following yariation of. the ratio met hr.id .in prepar.i~- -t~e---s-et of . . . ' . . . 

state projections for 1955 a.nd -1960 which it published in 1952 . 3 First, 

the ratios of the diV';isions to the nation and. o::· the states to the divisions 

we_:re computed for each census from 1920 to 1950 . Next , · the initial ftiture 

. annual rates of change in the ratios were established on the basis of the 

level of the ra~es of change bet~een 1920 and 1950 and the consi3~ency of 

the direction of chang e in the ratios in this period. It was tr.en assumed 

that -the annual rates of change in the ratios would decrease li,1early to 

zero in fifty years, i.e ., . the ratios ,;1ould .become constant. T:U.e _pro jectecl 

divisional ratios were the:(l applied to. projections of the na-tic:nal population 

to obtain divisional projec_ti ons, and the projected state rat:..-:>s were· applied 

to the latter to obtain state projections. The ratio method is fairly 

mechanical and depends heavily on the reguJ.a:!'i ty of rast trends. • It is 

•logical, however, i~ that it recogniz~::: l;bp i.r1tord:apE1:?1d.ence· of popu}.ation 
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changes in the parts of a nation . · The method is simple to apply , can·be 

extended easily to additional component areas and age- sex estimates, 4 

a nd oermits rapid revision of results as revised national forecasts become 

available. 

"Holdin.cr capaci ty 11 1· s somet1.· ..... , es d o ... use as a basis for forecasting the 

population,of a city. This involves consideration of zoning regulations, 

vn.cant d·::elling units, vacant land , topography, trends in household size, 

etc. This method is best adapted to built- up cities which cannot expand 

their areas; experience here shows a very wide range of possible error. 

Schmitt has recently s uggested a regression relating change in the future 

populc.tion of the city to the present population density of the city and 

the future change in the population of the state . 5 This method is based 

on a reasonable selection of "determinants", but it assumes that highly 

accurate state forecasts are available -- a generally untenable assumption. 

Forecasts based on economic analysis.-- ''.!e pass over a miscellaneous 

variety of infrequen-tly us·ed methods involving a wido variety of materials 

and techniques to cone, final l y , to several methods involving extrapolation 

of past trends in various kinds of symptomatic economic data and conversion 

of the proj~cted economic series into population forecasts . Simplest of 

these is the correl e.t ion of' total population with: an economic variable and 

the solution of the regression equation for a given forecast of the .variable . 

Often, directly or indirectly, a forecas t is made of the ~rea 1 s future employ­

nent or labor force; this forecast is then converted 1nto population by a 

ratio method . General qualitative analysis , correlation, or ·ratio t echn1Ques 

c1re 11sod to arrive at the forecast of employment . It may be based on an 

intensive analysis of past trends in a major industry in the area or in each 

industrial branch
1 

relative to national trends, and on projection of these 

trends to a future date on t he basis of national forecasts for the indu5t ry 
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or .industrial . groups . The ba:sic analysis·, may b'e iri • terrii's- of employment in 

primary -industry, v:rhi ch . i's · then expanded to ·total employment 'by applying an 

assumed :future·ratio. of secondary to · primary employment . .. 

Another . _pr oced,uro :' f'o:r f'.orecasting Gmp,loyment in - a.n' a:rea. ia .''to eatablioh, 

fi rst, 'on the ba·sis of. past trends; how the a r ea. may· be expected t o share : in 

estirtiated·.- future nat·ibna:1 production ·ari:d then· .to convert t his .- local.• 

productio_n , into numbers of· :\ior.kers -on the basis of -estimated future levels 

•• of output per worker.· 6 This method requires . satisfactory forecasts · of 

national production' and pr6ductivity .- a nd satisfactory past data on -·these · 

• items· for .the are.as included in the analysis·.- One .- or ·more ·-of the income · 

concepi1s are usually used to . measure national production . , The frequent -·._. 

lack of.· the necessary .da:ta on local income . or ·production novr:, lini ts· the · • 

usefulness of this method . -A- third method- of forecasting ernploymer;i't, :. ' .. 

called t ·he "input..:.out put technique,!! is · s till in the expe±irnental ·'-stag€ls 

but is ~entioned- he~e ~because of i t s - futur~ po~sibilities. • It derives .. 

employmeht :.data ·-by indu~try (-1) by applying:empirically· developed d.riter­

regiona1:.-:i:nterinC:ustry coefficients showing t he flo vr of commodities , .. 

to the ·appropriate estimates of prospoctive demand for ~he output·. of eac;h ; 

industry and (2) by dividing ·the estimated future output for each industry 

by the estimated output ·per·. worker for e~ch industry . 6 

• The wri ·t'er-b€l1i'eves t hat the methods. which attempt to assess tho • 

economic prospects of an area represent the most logical· and promising 

approach to the- p'robl~m of forecas ting. local -populations • . ·,-rt. ts wen· 

known that the -principal determinant of : the volume and· direction: o;f: •. ,_ • 

migration in a: country is the. relative economic .o.pportuni tyn:i.fforded· ~y 

the various regions.l of the courit-ry • . The making of ass.umptions ,·regarding 

migration t6 an: in·ea vii thin t he : country ' sh·ould; "the·r .ef'ore, be.- faeilit-atecl­

by the careful assessment of t he economic possibilities of the area . 
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It is believed that a ~eneral economic _:_analysis of an area should form part 

of a comprehensive job .pf making popul~t.i.on forecasts for the area. 7 Sil)ce 

the area's economy is intima:eiy related to the economy of the surrounding 

area, and in turn to the economy of the ?ountry, attention should b~ given 

to trends in these larger areas and to the relation of local to national 

trend.s . rlational past and prospective trendp in income, product;i..on, c3:nd 

enployoent should be taken into account . Consideration should be given 

to such factors as the relative per capita i ncome in ~he ar ea and the nation, 

the relative ·,•rage scales or average annual . earnings of workers in ma jor 

lines of activi~y the relntive opportunities for steady year-round employ­

nont, etc. A detailed guide £or making such an economic analysis in 

connection ':;i th makinCT p_opulation forecast_s is provided in a recent 

publication of the U.S . Department of Commerce.8 

Further refinenent can be introduced into a methodo~ogy ipvolving 

cconoaic analysis by including it as part of a cohort-component method. 

~ossible steps · in this. intensive _procedure are: (1) Compute projections 

by aGe and· sex, by the cohort- component method assuming no net migration; 

(2) determine future e~ployment, by age and sex, by one or more of the 

~ethods oentioned above; (3) convert employment into labor force, by 

assumed unemployment rates; (4) convert labor force into population or. 

·;;orking age, by age and sex, by use of assumed age- sex-specific worker 

rates; (5) by comparing the population o~ working age in (4) with_ the 

expected population in (1), deri~e forecasts of net migrants of ~or~ing age ; 

and , finally, .. ( 6) estimate the number of pe3:s.ons outside .the w~rking_ ages 

·;1ho accoC'lpanied the vrorking-age migrants or v1ho were b~1:'n to t hem since 

their arrival. To carry out this procedure or ?,ny of the more analyt_ic 

d ff t • 1 further development of bas. ic data and cohort proce ures e ec ive y, -
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methods iit"migra.tion and economic analy·si· s· i· s d necessary; e.g., we nee 

to know m.o.re a.bout the· causes of migration, · iemographic and economic character­

istics 0£ migrant·s; ·a·~c:ia.J:· and economic . co;rel~tes o~ .migration, assessment 

0£ na.tiona.l and local econo~ic pr·~spects, · etc . · Admi.ttedly, the ~ethod 

outlined is quite time-oonsumi_ng, but it · promises to · provide· a - large· body 

o:f useful population and economic material for the a~ea; Unfortunately, 

there is :no guarantee that it will produce materially more accurate forecasts 

tha.n the simpler methods. We turn now ·to the ·question of accuracy. 

·: Accuracy of fore.oil~ts. Relatively few systematic· tests of the relative 
. .. . .. . . . ' . . 

aocuraoy of various methods have ·been c·onducted so far; For the most pa.rt, 

the methods with which . they were familiar, r~ th~r than on the bas.is of the 

result~ ·of· -'tests of the· ·accuracy of ~a.riou's ~ethods • 
.. . 

There a~e ·two basic ·ways of de~i~~;~g ·a. . test of; aocura-~y. One is to 

la.t'er ·c·enstis ··'cciiiiits . ; . The se.cond' i~ to d~velop ' "fore~a~ts:;; for past census 

da.tes using cfa.ta'. only ' f~o'm pri.or ce~sus :periods and to comp~r~ these 

hypoth~'ti'cai forec~sts with. the census . c·o~ts.: '· Eac·h of these method~ has 

its advante:ge~ and disadvantages . • : The 'ieadi~g ·argument. in' :fa;or of the • 

first type -~f ·test 1s . that ft recognize·s that· most . r~-search~rs,iri pra.'ctice, 

carefully consider al terita ti ve methods · for e~ch· ··are~ be:f~re • m~king t t'1na1·· 

selection, a.n:d ··adapt the method to .. the si t~~.'tion in · ea~h : a.r~a, avoiding 

the · use of a uniform method for all area~. 9 };loreo~er, all . m~th~d.s have 

such infinite va:ria. t:i.ons • in prac'tice; \;.s \ ndici~J.' bj the : judgeme~t . of the •• 

researcher~ that ' ariy siinplifiifri ver-~::i:f3n o-r ··di ·empi:~y~d. for '.testing purposes 

would nci't.' do ' justice .. 'to it. ·'•• Fu;the:r,' the '. 'teiui;;. i~- qu.ite °i:i.k~ly to mak~ 

the mistake of using current information which would not have been available 
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to hira under actual forecast conditions. On the other hand, this design 

has the important. theoretical weakness of using tore.casts which .vary at 

once with respect to the identity of the area estimated, the specific 

methods used, the length of ·the forecast period1 and the calendar :Period 
10 

represented. In addition, the numerous vari .. ations of a particular method 

· employed may render difficult or impossible the very important classificati on 

in terms of type of method. Other practical difficulties include the 

failure of the forecaster to describe the method adequately; to specify 

the actual base date of the forecasts, rendering difficult or impossible 

the important a.llorra.nce for the length of the forecast period; to· specify 

or compute a. best eotimate when several projections are developed for a. 

oingle date; to present forecasts for the nearer dates, obviating comparison 

TTith the·next oensua; and to define the area estimated precisely. 

So~e tests of both types have been conducted in the United States. 

A review of the more important tests will suggest some of the problems and 

results of the tests.· The early tests include those of Houser in 1928 
11 

and Chamberlain and Cra~ford in 1932.
12 

These two tests made use of 

forecasts already available .rather than 11 f'orecasts 11 of the researche:t's own 

making. Houser me.de 405 comparisons of forecasts derived generally ·b:>'.' 

ca.thematical or graphic methods given in 59 reports of engineers issued 

between 1872 and 1922. The average error (disregarding signs) increased 

progressively from 6 percent for the 5-year forecasts to 34 percent for 

the 30-year forecasts. The range of' error £or the 5-year forecasts was 

£rorn 25 percent too low to 30 percent too high! Divergences as high as 

90 percent appeared in 35 years. This study failed to take adequate account 

of ~rariations in method. Chamberlain and Crawford compared forecasts for 

43 cities for 1930, classified into 4 groups acco~ding to method, with 

1930 census figures. The average error r'a.ri.ge•d: from 12 percent for the· 
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10 cities wh~~h _used :. a : comp_o.nent _method,.}o 39 peroen\ for the 8 cities 

which used a correlation method, ~i th an . av~.r,age . err.or of 17 percent_. for ..... 

all methods combined, This study failed to take into account variations 

in the length of the forecast period. 
: . . • , ; 

A more syatema~i9 test was conducted in .1952 at. the Bureau of the 
• . • ::, :. • i • ' • . •• • . ' . • . ·' . • 

Census by vn.~te , 13 Th 1 t· f d u.u. e re a 1v~. acc\l,ra~y o va.rious-~-~t,ho s of..foreca.sting 

state population was rpeasured by compari n%. hypo.thettcal . forecasts for,. 

1940 and 1950, based on current data· through 193O, -with . census figures . f.or 
. '• ' • . . . ., ' . · . . •. . 

those dates. The methods tested incl1:1dod tl1.0. coh9rt-survival method (-:11l t i1 · 

and wi. thout migration), 2 severa~ vari?,tions. _of t he :ra~~o method,. and three 

"mathematical" methods (ari thrneti~ _and g~oI!\etric , extrapola:tion, and .the ... . . . . .. :, : . : . . . . .. . 

apportionment metpod) . No one method was ,:(ound to .. be.clearly superior, . . . .. . . . . . .. ,. 

but ·the cohort- survival me~hod_ (adjusteci _for migratJ. on) ,. . the apportionment 
.; .... 

meth()d, and one variation of t.he ratio method (Ratio II;r:.,) ma.ke t he . : . . ... . ., 

gener_ally best showing, on the basis .. of the ave:rage· pe,i:-cent error and_:t he 
. . . . ~ . •, . . . . 

proportion of err ors ·of 1.0 percent or more •.. A consistently _poor showing . . . . 

is mad~ by the variation of the ratio method i ~ which a 60-year trend in . .... . 

th~_ rati_o is . ~xtrapolated (Ra;tio I), ,as 09mpa.re~ _wi tb,)he_ use .of a 10, 20·, • 

or 3O- year trend ( Ratio III) or holding _ the 1930 .ratio .oons:tant (Ratio II) . 
. . . . . . . . . . . 

The average error fo~ a.l_l methods co.mbined in 1940 ,vas . 7 percent, but. 

fo r the cohort method (with migration) , it was .onl y 5 percent. Even here, 
. . . . • . . 

however, 12 pe~o~nt of the errors e~ceeded 10 percept. Considerably, larger . 
.. .. . . 

errors occur with the 2O-year projection per:iod than with the 1O- yea.r . . . . . . 

period. For the 20-y0ar period 1 the nvern.ge EJrror f.or _all .m0 ~h?ds .combineu 
... . .. 

was 15 percent and 54 percent ~f th~ errors exceeded 10 p~r9ent. About 
~- . . . ' . . : • . . ' • • • • i. . • . 

50 percent qf the e~ror~ e;ceed~d 1~_perce~t for the -cohqr~~survival method 
. : ,: .• . ·. ' .• . • . . 

and ratio method II , taken separately. Larger errors are also related to · 

smaller base populations and to higher average migration rates for states . 
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Similar tests for 20 large cities. and their .standard metropolitan 
... 

areas wer e conducted in 1951 and 1953 by Schrnitt. 14 ; 15 Forecasts were 

computed for 1940 and 1950 on the basis of trends from 1890 to 1930 and 

compared with census :figures in 1940 and. 1950. The methods tested were 

the analogy method , arithmetic (least squares), geomet~ic.(least squares), 

logiGtic, and short and long form's of the ratio method (least squares or 

logistic) . The logistic curve, arithmetic extrapolation, and the two 

forms of the 'ratio method produced almost equally accurate results , on 

the c.vcra.e;c; they v;orc much more accurate th2.n oi thcr geomet:-ic projcc-::.c:1 

or the analogy method. The forms of the ratio method were about equa.l~y 

accurate. Tho logistic and the ratio methods had average errors of 9 per­

cent each for the 1O-year pro j ection period, for citi~s,' wherea~ the 

GCOnetric method had an average error of· 33 percent . Twenty-year forecasts 

were less accurate than 1O- year forecasts , but not excessively so in all 

methods. For the 2O-year period, for cities, the errors of the logistic 

and ratio methods v,ere 11 percent and i 5- 16 percent , respectively . 

Metropolitan area forecasts differed little from forecasts for central . :, 

citiao in degree of accuracy. In a special test, the ratio method indicated 

a generally greater accuracy for slowly- growing cities , but accuracy was 

not significantly related to size of city at the base date. 

Sch~itt also conducted an accuracy test for his regression employing 

population density in ·a. oi ty arid future change in state population to 
. . . . . · ··. 

forecast · city popula..tion, 5 Tho~gh. his us~ ~f actual state figure~ for 

~he future date must have reduced his error, the test showed several ver;· 

extreme errors (3 over 24 .percent) in a 10- yea;· period. The method was 

lea.st accurat·e ·for rapidly growing cities · but -~bsoi ute size of city was 

unimportn.ri.t. 

- 12 -



I n 1952 the writer compared 99 actual forecasts published between .. 
. . 6 

1930 ·and mid- yea."r 1952 with. censu~ ··fi~res for 1940 and 1950
1

: • The average 

error was 8 . 4 · percent and more than one quarter of the errors were 10 percent 

-or more . These are considered· high figures i n view of the fact that the 

forecast period ( de.te ::-mined from the publication date) was under 1 0 years 

in all but · a few instances ·and q_~i t e commonly under 5 years. .The average 

· error waa :found · to bo 7 . 6 percent for forecasts of less than 5 years and 

9. 6 percent £or forecasts of 5 or more years . The average error ranged : 

from 5.7 percent for t he ratio method and 5.9 percent for the cohort- ­

component method to 10 . 3 percent for the simpler component method. The 

practical difficulti es experienced by the writer in conducting this test 

confirmed his belief that , at the local level , testing with ·hypoth.etica.l ._ 

forecasts gives more useful results . 

Finally, the writer examined the differences between (1) r a tio p;r-ojec t ions 

for states for July 1, 1953, based on July 1950 postcensal estima tes and 

consistent with the U. S. Cens~~ Bureau projections for 1955, and (2) current 

state estimates '·for July 1, 1953 . Presumably the current _EJstima tes are 

accurate enough to ·reveal any large errors in the projections . .Alrea4y, 

for this 3~year period, 5 states had deviations exceeding 5 percent and 

2 states had deviations over 10 percent; these two were relatively small 

states with very high growth rates ; At the divisional level, the maximum 

deviation was only 2. 7 percent, however. 

The results ·of these studies must be considered in the light of the 

accuracy needed. Most consumers of forecasts would assert th~t a rough 

figure is b·etter than none at all . Figures· with even a wide range of 

error in the lorig,.;run can be useful in general planning, since planning 

standards are quite :vatiable in practice; this is subject to the proviso 
• . 17 

that the figures ,i.'re revised periodically as the need appears . On tho 
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other hand, largo _errors in the short- run can be damaging, The test 

results indicate that, with the methods tested, it is not possible to 

forecast the population of small geographic areas accurately, parti.cul~~ly 

for distant dates . The availabl e test evidence does not point clearly 

to the uQc of a particular method as superior; there is no proved method 

of making local forecasts . From the point of view of accuracy, the simpler 

methods appear to be just as accurate as the more complex ones; hence, a 

simplo method may justifiably be used where time, resources, and data are 

limited , Average errors are not always disturbingly large f or short- term 

forecao t s, but extremely large errors may appea~ in particular cases from 

the very start with any of tho methods tested , The t ests are consistent 

in shovnr.g an increase in the error with an increase in the length of t he 

forecast period; 20- yoar forecasts generally have large average errors and 

~ Gizeable proportion of errors oxceeding 10 porcont . This fipding tends 

to refute the claim sometimos made that forecasts may be satisfactory 

guides in the long run, even though they may be in great error in t he 

~hort run, The .indications regarding the relation of s ize of area to 

accuracy e.ro not consistent , a 1 though a direct re l a.ti on woul d logically 

be expoctcd to hold, particularly so far as the extreme size categories . 

are conce rned. Until the evidence is more complete , a priori logical 

considerations suggest proceeding as if a direct r elationship e·xists, at 

least in terms of gross size differences . Finally, accuracy seems to be 

reduced when growth rates a.re high . 

It should be apparent that we do not have adequate information on 

t lfe relative accuracy of preo_ent me~bods . Because the results obtained 

in validity studies are unique to the calendar period selected for the 

test, many more . tests are needed covering·, forecast periods having widely 

YTPC/23 • 
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different economic characteristics and growth trends . The results of the 

few tests ·conducted so far tian only be regarded · as suggestive, not conclusive. 

Validity s~udies are needed also to test other -methods not yet ·covered by 

such tests , particularly the more logically promising methods , e.g., those 

us:i:ng economic indices·. More crucial, perhaps, is the neod for more 

research in methodology. Work i n this area is in hardly more than a 

primitive state. Only a ·mere 'beginning has been made in the use of analytic 

techniques . 

Outlook. - The outlook for improving the accuracy of forecasts i s only 

mildly favorable. The degree of accuracy achieved for national forecasts 

cannot be expected for local areas. Forecasts of fertility ~re even more 

likely to go wrong for local areas than for a country as a whole, and 

success in J)rediction has not been outstanding in the latter domain. So · 

far as predicti on of net migration is concerned, only modest success can 

be hoped for. Regularity in internal migration trends may be rather limited. 

Shryock ' s recent analysis of interstate migration trends in the United 

States from 1910 to 1952 ( 9 migration periods) makes it appear that the 

pat~ern of interstate migration has been only moderately persistent in the 

United States, only one- third of the variation i n ono period being "explained 11 

by the variation in the other periods; nor do the coefficients of correlation 

relating the volume of net migration in each period· to every other period 
• . 8 
' . ' 1 

give any indication of a trend in the pattern of interstate migration. 

The future economic possibilities of a local area can be only roughly surmised. 

This is partly because our ability to predict national economic conditions 

is quite limited. One careful study indicates that forecasting of economic 

changes at the nf,tional level, particularly of major economic 
. • 19 

by experts, does not attain -a very high degree of success . 
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now less tied down than formerly by s:pec.1fic locational requirements . 

Special f~ctors ma.y change past trends of induntriaJ. and popul atio1:. movemen-tf! 

e • g ., fear of · atomic a·ttack may· lead to a dj_spersa.l of industry and hence 

of population, and technicai progress, such as the deve lopment of new 

sources of· pov;er and of ways of tru.nsmi tting it l ong distances, may open 

up now possibilities for industry and its location. Finally, we do not 

know just how the volume a nd pattern of interstate mig:--ation in tha Unitec. 

States are re luted to economic conditions, both with -::-espec-t to thair le,rel 

~~d direction 0f change . 

On the more favorable sizo, considerablo progress has boon·made· in 

the measurement of current postcensal migration and hence of current post- · 

censal populations; in the measurement oi nutiona:i economic conditions arid 

their vari~tions fro~ nrea to area; and in the mathorts of assessing economic 

prospects ror local areas . Intensive ±esearch is proceeding on the relation 

of economic development in the United S t ates to the volume and pattern of · 

• t 1 • t· 20 
in crna migra ion. Even though past pat-torns o-?. interstate migration 

in tho United Stntos are no~ po~:f9ctly correlated, moderately use ful 

generalizations could p:;:-obably be maµe about the fui;u.ro p[>.ttern of net 

intorstato migration in the short run. The chance!.! of succ8GS in populati-:m 

prediction for a loco.l area aro enhanced by the· fac·~ that the forecast 

i toel:f plays a p~.rt in making its elf realized. 'f'hg bu::.lding o·f community 

fncili tic a in expectation of a given populat'ion size tends to attract the 

po1mlc.tion to uso them . Uoreovcr, in the case of 11young11 cities, the city 

~;.::.nner c~n plan, through zoning, the type and in-:.;ens.ity of future land 

use and so partly control the size of the future population . Frequent 

revision of f'oreca.sta will assure that they a.re reasonably consistent with 

the la.test current population estimates ~nd dn.ta, a,nd increase the like­

lihood of accuracy, particularly in the short-- run. 
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.Ai though the . writer is_--?asica_.l~Y: :p~ssi111~s,_tic about ":the possibilities. · 

of d.eveloping _a _method that_ d?,es _not, from time to t _ime , give e~tre111e 
.· 

e:rrors, even··over very s·liort periods, he is reasonably optimistic a:b6ut 

the -possi bi_li ties_ of dev~lo_ping a method · or methods which will give 
... :-' ' .. ' . . : ' . . . . .. ~ 

satisfactorily low average error; over a few decades and which vnll also 

be of considerabi~- use a~ analytic to?is' •. -~-ti . any case, \ t _ is certainly·. 
·. . . 

reasonable to hope that~ in time, evolving d~m~·graphic · re·se'a..rch ·'i"n.11 
•,;-. 

develop more specific · guides for _ f.orecas.ting .the population_ of ~e<?graphic ... . . . . . . ... 

sub- divisions of countries than now exist. 
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