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Toward an index of Ninth

district industrial production

At a timewhena numberof the moreimportant and which would also be useful both as an ap-
domesticproblems— poverty,taxation,labor utili- proximationof economicgrowth and as a sensi-
zation,masstransit, andurbanrenewal— are of a tive indicatorof the current stageof the business
regional nature, the need for more and higher cycle. What is neededis a serieson a district level
quality subnationaleconomicdata is bothobvious comparableto the FederalReserveBoard’s“Index
andacute.Becauseof thegeographicdiversification of Industrial Production.” Also, a regional index
of the FederalReserveSystem,district dataare should be capableof being extendedto subareas
importantbecausethey play an integralrole in the of production such as durable and nondurable
determinationof monetarypolicy; but the same manufacturingand to specific industry categories
information is alsoof considerablevalueto other in a way similarto that of the nationalFRB index.
groups— especiallystate and local governments It is the objectiveof this article to attempt to
and the businesscommunity— as a guide to developjust such an index by empirically estimat.
decision-makingon economicmatters. ing a functional relationshipbetweenoutput and

From a more theoretical viewpoint, compre- two primary factors of production— labor and
hensiveregionaldataandanalysisprobablywould capital.2Oneof the importantaspectsof the model
providefurther insight intoa numberof observable is the substitutionof industrial use of electricity
economic phenomena.For example, meaningful for capital. Unfortunately,the analysis is not as
measuresof subnationalor districtproductionover

1VaIue Added by Manufacturers from the Census of
timemayincreaseunderstandingof botheconomic Manufacturers is probably the best singl. measure of sub-

growth andof businesscycleson thenationallevel, national output and changes, but since it is only computed
annually and available after a considerable time lag, it is of

or aid in explanationof diverseregionalreactions little value for appraising current business conditions. Its

to changes in national economicpolicy. usefulness is further limited because it is measured in cur-
rent dollars and therefore cannot be strictly interpreted as

With thevariousFederalReservebanksplaying a a measure of physical output. Value added by manufactur.
leading role, the stateof regionalanalysis,in gen- ers does have some value for the present analysis as a

validation of indirect estimates of production made in the
eral,hasimprovedsignificantlyin recentyears;but past (see Table 4).

gapsstill exist. Among the more pressingcurrent
2This arHcle is a progress report on the type of researchneeds is for thedevelopmentof a districtmeasureof which has been done on the topic of district production

physical output— one which would be available indexes: it is quite unlikely that the index developed here
will be computed on a routine basis, but the methodology

on a monthly basis and with a minimal time lag developed is likely to be pursued with more refined data.
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accuratenor as completeas might be desiredbe- becauseof an upwardbias in the series,this type
causethe quality and scopeof the data,particu- of analysisis not realistic. It is, obviousfrom both
larly electric power information, is not optimal.3 Chart 2 andTable1 that the useof electricpower
For this reason,the analysis is restricted to the data alone to estimate industrial production on
board aggregateFederalReserveBoard’s “Index the national level would haveresulted in a gross
of Electricity — GeneralIndustrial” (aspublished overestimate.From 1957 to 1965 the electric
in the Federal ReserveBulletin) on the national powerseriesincreased62 percent,while industrial
level and a similar index for the Ninth district, production rose only 42 percent. For the period
Thus, the preliminary model canonly be usedto 1961.65 the respectivefigures were 37 per cent
estimate total district production and is not ex- and 31 percent.
tended to subgroupssuch as specific industries. The use,of the electric power series,of course,

Of fundamentalimportancein the model analy- certainly would have been more accurate than
sis is the useof electricpower consumptionas a simply that of production worker manhours.
substitutefor capital. This is done primarily be- Again this is apparentfrom observationof Table
causeof a scarcity of available dataon the level 1. Output per unit of labor input is much more
of capital stock, especiallyon a subannualbasis, variablethanoutputperelectricity input. As some
for both the nation and the district. The substitu- havepointed out, it would seemreasonableto say
tion assumesa high positive correlationbetween that production worker manhoursforms a lower
the level of capitalstock and electricity consump- bound and the electricity seriesan upper bound
tion, and this seemsreasonablebecausea large for estimatesof output; but becauseof the great
portion of electricity is used in the operationof disparity between the two series,this conclusion,
production equipment.4To a certain extent, this howevervalid, is of little analyticalvalue. In the
assumptionis supportedby the scatter diagrams following, an attempt is madeto show how both
of kilowatt’hour consumption and gross book manhoursand electricity consumedmight ration-
valueof assetsfor all manufacturingand for three ally be combined into a meaningful production
selectedindustries (Chart 1 1. All four diagrams index.
indicate a positive relationship.Anotherargument
for using an electric power series for current The model
production analysis is that the FederalReserve The model to be developed is based on the
System is in the processof developingan exten. traditional Cobb-Douglas5 production function,
sive data collection system whereby data even- Y AL~K~,whereY, L, and K representoutput,
tually will be readily available and easily broken labor, and capital respectively.The parameterA
down into industry categories, is a broadmeasureof efficiency which is often

Use has beenmadeof the electric powerseries made a function of time in more sophisticated
takenaloneas an estimatorof regionaloutput, but analysis, but it is assumedto be constant for

presentpurposes.The exponentsa and ~ are the
3For example the electric consumption index includes sales respectiveelasticitiesof labor and capital, and it
to all large users of electricity and is not strictly an in-
dustrial measure. More comprehensive electric power data is theestimationof thesevalues togetherwith A
are only now in the process of being developed and are that will define the specific functional relation-
not yet available over a long enough period of time to
be useful. ship being sought. By using the FederalReserve
4The use of electricity consumed rather than the level of Board’s “Index of Industrial Production” as a
capital stocks may actually be more realistic for purposes of measure of outputand“ProductionWorker Man-
estimating output because the former would be more sensi-
tive to the actual intensity of use of capital, whereas the 3Sea Charles W. Cobb and Paul H. Douglas, “A Theory of
latter would simply measure capital stock in existence but Production,” American Economic R.vi.w, Vol. XVIII, No. I
not necessarily in use. (March, 1928), pp. 139.165.
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Chart 1 — Scatterdiagrams of electrical power consumption and capital stock, United
States, 1957

hours” and “Electricity — General Industrial” 2) conform much more closely to the actual
for labor and capital in a multiple correlation changesthanwas true using either the manhours
analysis6 (monthly data from January 1957 to or electricpower seriesalone (Table 1). The esti-
December 1965) the following estimating equa. matedtotal changefrom 1957 to 1965 and from
tion is derived: ~‘ = —.608L’3” KT45. That the 1961 to 1965 of 44.2 per cent,and32.4percent is
estimatedindex is associatedquite closelyT with verycloseto the changesin the actualindexof 42.3
the actual index is obvious from observationof percentand30.6percent. It shouldalso be noted
Chart3. Theestimatedyear-to-yearchanges(Table . . . .

Tln statistical terms, the multiple coefficient of determination
4For computational purposes, an equivalent form of the (R3) was .991, while the partial correlation between output
Cobb.Douglas function and labor (mx) was 0.57, and between output and capital

In V = In A + ~ In L + ~ In K (ryK.L) was 0.986. Both a and P were significantly different
was used. All data were seasonally adjusted, from zero at the 0.99 confidence level.
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Chart 2 — Estimates of industrial production, United States,
1957-65

Chart 3 — Comparison of estimated production index and
actual index, United States, 1957-65

that this index is very sen-
sitive to changesin eco-
nomic activity. FromChart
3 it is apparentthat the
estimated production
indexhadexactlythesame
turningpoint asthe actual
index, and that the two
were very closely linked
duringthe 1958recession,
the 1959 steelstrike, and
the automobile strike in
thefall of 1964.

District analysis
Having developedthis’

estimatingfunctionfor the
nation, it remains to ex~
tend the analysis to the
Ninth district. The key to
this extension is the as-
sumption that the same
functionalrelationshipthat
was developed for the
nation also holds for the
district. Obviously the ac-
curacyof the districtpro-
duction estimatesrests
heavily on the validity of
this assumption,andthere
are reasonswhy the rela-
tionship may be signifi-
cantlydifferent—themost
importantbeingthediffer-
encein industrialcomposi-
tion of the two areasas
outlined in Table3 which
lists the ten largestindus-
tries in the Ninth district.
For the present,however,
it will beassumedthatthe
relationshipis an accurate
representationof district
activity.8
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Continuing the model
development,it isa simple
matterto substitutedistrict
data for man-hoursand
electricity consumedto
arriveatanestimateof dis.
trict production. These
estimates are shown
monthly and comparedto
thenationalindexin Chart
4, andtheannualaverages
and percent changesare
detailedin Table4. From
thesedata, certain trends
become apparent.Esti-
matedproduction for the
district closely paralleled
production for the nation
as shown by the relative
change in the two in-
dexesovervariousperiods
(Table 5). Further,dur-
ing the 1957-58recession,
production declinedby
only 5.1 per cent for the
district while the national index fell 14.3 per cent
from peak to trough. This, of course,is partially
explainedby the relatively noncyclical natureof
most industry in the district. The district index
fell much more sharply during the 1959 steel
strike; however, over the entire period studied,
the relative changesin the two indexes are re-
markablyclose and offer evidencethat economic
growth in recentyears has beenat least as rapid
as that of the nation.

Data for the first three months of 1966 are
shown in Chart 4 as disconnectedpoints. This
method of illustration is used to emphasizethe
fact that the data for this period were projected
beyondthe periodwhich was used to estimatethe

‘Through further research, attempts will be made to develop
en adjustment factor to apply to the estimating equation
that will compensate for th. differences in industry com-
position.

productionfunction coefficients, and consequently,
the way in which this index would be used in
current analysis.Although district productiondid
not grow as fast as the nation during the first

quarter of 1966. it did advanceto new record-
highlevels.

At this time it is not possible to accurately
extend the model to the industry level. National
data on electricity consumption b~industry are
only now being developed,and are not yet avail-

able for a period of time long enough to be able
to provide reasonablygood estimatesof the vari-
ous parametersin the production function. When
these data do becomeuseful, it will be a simple
matter to developproductionfunctionsfor specifIc

industries on the national level. assumingthat
the samerelationship holds for the district, and
then estimateproduction indexes for the impor-
tant industriesin thedistrict.

Chart 4 — Comparison of estimated production index,
Ninth District, with actual index, United States,
1957-first 3 months of 1966
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TABLE 1 — VARIOUS PRODUCTION INDEXES, TABLE 4 — ESTIMATED PRODUCTION INDEX
UNITED STATES, 1957-65 AND ACTUAL VALUE ADDED BY MANUFAC-

(1957.59=100) lURE, NINTH DISTRICT*, 1957-65
Index of Production General Estimated Production Index Value Added by Manufacture

Industrial Worker Industrial Annual Per cent Annual Per cent
Production Manhours Electricity averag, change total (000) change

Actual Annual Actual Annual Actual Annual 1951 98.5 $2,392,273
index %chang. index %change index %chang. 1958 98.0 —0.6 2,424.219 1.3

1957 100.7 105.4 97.6 1959 104.7 6.8 2,748,421 13.4
1958 93.7 — 6.3 94.1 —10.7 95.3 — 2.4 1960 110.0 5.0 2,762,027 0.5
1959 05.6 2.7 100.5 6.8 107.1 12.4 1961 112.6 2.4 2,873,884 4.1
1960 108.7 2.9 99.2 — 1.3 112.5 5.0 1962 120.8 7.3 3,065,687 6.7
1961 109.7 0.9 95.6 — 3.6 114.8 2.0 1963 129.1 6.9 3,277,157 6.9
1962 118.3 7.8 99.5 4.1 122.8 7.0 1964 137.2 6.3 n.a.
1963 124.3 5.1 00.1 0.6 131.2 6.8 1965 146.9 7.1 n.e.
1964 132.3 6.4 102.2 2.1 142.8 8.8 * Four states
1965 143.3 8.3 108.4 6.1 157.7 10.4
1957-65 42.3 2.3 61.6 Source: Various surveys a.nd Census of Manufacturers
1961-65 30.6 14.4 37.4

TABLE 5— RELATIVE GROWTH IN NATIONAL
TABLE 2— COMPARISON OF ESTIMATED AND AND DISTRICT PRODUCTION
ACTUAL INDEXES OF PRODUCTION, UNITED Per cent change Per cent change
STATES, 1957-65 National Production Distr4ct Production

(1957.59 = 100) 1951.65 42.3°’
Actual Index of Estimated Index of

Industrial Production Industrial Production 1959-65 35.7 40,3
Annual Percent Annual Percent 1961-65 30.6 30.5

average change average change 1963-65 15.3 13.8
1957 100.7 1004
1958 93.7 — 6.3 94.7 — 5.6
1959 105.6 12.7 105.8 11.1 Summary
960 108.7 2.9 109.2 3.2

1961 109.7 0.9 109.4 0.2 This articlehasattemptedto illustrate one,p05-
1962 118.3 7,8 116.8 6.8 sible approachthat might be followed in develop-
1963 124.3 5.1 122.8 5.1
964 132.3 6.4 131.8 7.3 ing a district production index. Further research

1965 143.3 8.3 144.8 9.8 is clearly needed to refine the index produced
1957.65 42.3 44.2
196 1-65 30.6 32.4 here, particularly with respectto the assumption

of identical production, functions in both the dis-
TABLE 3 — COMPARATiVE INDUSTRY COM-
POSITION BY VALUE ADDED, UNITED STATES trict and the nation.
AND NINTH DISTRICT Initial estimatesof district manufacturing out-
SIC Ninth Un.t.d put indicates that the district compares quite
Code Industry District States
20 Food and kindred products 20.7 11.2 favorably to the nation. During the expansion
35 Nonelectrical machinery 17.2 8.9 phase of the current businesscycle, which is
36 Electrical machinery 7.9 8.6
27 Printing and publishing 7.4 5,5 now morethan five yearsold, the district has cx-
26 Paper and allied products &3 3.8 periencedgrowth ratesin productionwhich are at
28 Chemicals and allied products 6.2 9.2
32 Stone, clay and glass products 5.7 3.8 least as great as the national average.
34 Fabricated metal products 5.2 6.2
37 Transportation equipment 4.7 11.9
39 Miscellaneous manufacturing 4.2 3.1

Durable manufacturing 53.8 56.1
Nondurable manufacturing 46.2 43.3

‘Only data for Minnesota was included because complete
data from other states for 1963. Since Minnesota accounts
for 86.5 per cent of district production (as measured by
value added) this should be a reasonable representation
of the district.

Source: 1963 C.nsus of Manufacturers

Statistical review available
Copies of the 1965 Annual Statistical Review,
presenting data for principal statistical series
relating to the Ninth Federal Reserve district,
are now ovaUable from the Research depart-
ment of this bank.
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conditions. .

D istrict agricultural conditions and prospects, mit serieswere up significantly from year earlier
basedon lateMay andearlyJunereports,are seen cUmparisoIlS, although the total valuation of con-
as good to excellent.Soil moisture conditionsare ~tructioncontractslet have, thus far, beensome-
generally adequateexcept for some spotty areas what disappointing.Finally. BusinessWeekesti-
in westernareas;temperatureshavebeennormal; mates of personal income in Ninth district full
and pricesof farm productshavecontinuedfavor- statesshow about an 8 per cent growth rate in
al)le. Much can happento both farm production personalincomesduring the first quarter—-slightly
and incomeasthe seasondevelops,but at leastthe abovethe national growth rate.
1966 agricultural economy is off to a good start. In summary,nearthe mid-yearpoint, almostall

The district’s nonagriculturaleconomyalso has the important district economic series are re-
continuedto pushaheadsincethe first of the year vealing an optimistic pictureexcept for thedanger
and in comparisonwith the similar period a year of inflation as the demandfor labor, goods, and
earlier. Total district employment expandedby servicespresseson availablesupplies.

2.6 per cent during the first quarterof 1966 and The banking picture in the Ninth district con-
preliminary April data indicates this rate of tinues to be one of modestdeposit growth, par-
growth has continued. Unemployment has de- ticularly for demanddeposits,and of heavy loan
creasedand is substantially below year earlier demand,As a result, the loan to deposit ratios at
levels. 1n(lustrial production as measuredby the the larger weekly reporting banks rose sharply

use of electric power expandedat better than a throughout1965 am! the first quarter of 1966. At
12 per cent annual rate during the first four the end of May the ratio was at 66.2. Loan-to-de-
monthsof this year. A further increase(about 5 posit ratios at otherdistrict bankshavealso risen,
per cent in the first quarterI in productionworker but at a somewhatlower pace (a 57 per centratio
man-hoursin district manufacturingalso denotes by late May I. Other measuresof somerestrictions
continuedeconomicgrowth. in bank liquidity includes greater use of federal

Bank debits(the dollar valueof checkswritten fundsin recentmonthsand increasedborrowingat
during April showeda 13 per cent increaseover the FederalReserveBank of Minneapolis.During
April 1965with an evenlargergain indicateddur- the first four monthsof 1966, the use of federal
ing the first four months of this year compared funds was up 57 per cent and “Fed” borrowing
with the samemonths last year. Both the num- was up 47 percentcomparedwith thesameperiod
bers and valuationsof the district’s building per. in 1965.
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The following selectedtopics describeparticular in the district dropped from about $27.20 per
aspectso/ the di,strict’s current economicscene: cwt. in Januaryand February to about $21.89 in

April. Hog pricesaveragedjust over $26.00per
cwt. as comparedwith $16.00a yearearlier. The

Cash farm receipts average farm level price for all beef cattle in the
show Increase district moved from $19.50 per cwt. in January

to $22.63 in April, resulting in a gain of about
Relatively higher commodity prices, together

with slightly larger marketingsof farm products, $4.00percwt. over March 1965.Feedgrain prices
moved higher during the quarterand by the end

moved district cashfarm receiptsto record levels of April were at or abovethose of a year earlier.
during the first quarter of 1966. Total receipts Soybean prices continued to lag those of the
amountedto $826 million in the district, up 13
per cent from the sameperiod of 1965. previous year while average farm level wheatpriceswere slightly abovethe year-earlier period.

A marked rise in cash receiptsfrom the sale
of livestock and livestock productsaccountedfor
the entire gain in total cash receipts.Livestock Livestock feeding upreceipts were 25 per cent ahead of those of a
year earlier, while cashreceiptsfrom the saleof Current livestock-on-feedreports indicate that
cropswere 7 per cent lower. Ninth district producersare following the national

The pattern of cashfarm receipts’ varied con- shift toward greateroutput. The numberof hogs
siderably among the district states. The largest and pigs on farms in Minnesota and South Da-
increaseover a year ago occurred in Montana kota, the only two statesreported,was up 2 per
and South l)akota where the totals were up by cent from ayearearlieron March 1, with themost
more than 22 per cent. In Minnesotacash farm significant increasebeing a gain of 11 per cent
receipts advancedby 13 per cent. The onl~’state in the numberof hogsheld for breedingpurposes.
to experiencea decline was North Dakota where The numberof pigs on feed was up I per cent.
a drop in crop receiptspulled the total down by 2 Thus, much of the expansionin district hog mar~
per cent from that of 1965. ketings is likely to come in early fall. Marketings

in the next few monthsshould show little change
Most of the rise in farm incomewas attributable

to higher farm commodity prices. While some from the comparableperiod of 1965.
price declines occurred, especially in hogs, the
general level, as reflected in indexes of farm
prices received,havebeenmostly unchangedand Cattle marketings decline
well above the year-earlier level. For example, First quarterbeef (‘attic marketingsfrom Ninth
the all-commodity index in Minnesota averaged district stateswere off 3 per cent from a year
about 93 during the first four months as corn- earlier comparedwith a 6 per cent increasein the
pared with an averageof about 80 during the nationaltotals.The numberof cattle andcalveson
same period of 1965. The all-commodity indexes feed in the district as of April 1, however,was
in the other statesadvancedto a modestextent up 11 per cent from a year earlier andcattlemar-
during the first quarter and during the first four ketingsbetweenApril 1 and July 1 are expected
monthsweregenerally well abovethose of a year to exceedthose of the sameperiod of 1965 by 8
earlier, per cent. A slightly greaterrelative gain in fed

The major pricechangeduring the first quarter cattle marketingsfrom district states is expected
occurred in hogs. The averagefarm level price duringthe secondhalf of 196&
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Economic I

1. Refinery to expand 3. Airport hotel-motel slated
ContinentalOil Companywill spendmorethan Constructionwill begin this fall on a $L5 to

$4 million to expand its Billings, Montana re- $2 million hotel-motelat the Minneapolis-St. Paul
finery from its current 37,000 barrels-per-dayCa- International Airport. The 6-story facility will
pacity to 44,000barrelsperday. Constructionwill feature an indoor-outdoor swimming pool and
start late this summer, saunabaths opento peoplewaiting at the airport

as well as to hoteloccupants.

2. New plants for Fariboult
Two newmanufacturingbuildingshavebeenan-

nouncedfor Faribault,Minnesota.Constructionof 4. Plant to be enlarged
one is underway, a 14,000 sq..ft. Control Data Eaton, Yale & Towne. Inc. which last summer
Corp. computercomponentassemblyplant. Also, boughtthe former Marble Electric plant at Glad.
McQuay, Inc., makersof heating and ventilating stone,Michigan has announcedplans to enlarge
equipment, will open a second$2 million plant its operationsand employ more than 300 persons
facility, doubling the size of their presentopera. in the manufactureof electric motors.The former
tion. Between200 and 250 personswill be em- Marble Arms plant will be razedto make way for
ployed at the computer plant when it is fully thenew $2 million Eatonexpansion;Marble Arms
operative;employmentat the McQuay plant will will move into its own new building to be erected
be increasedfrom 260 to 500. in Gladstone’sIndustrialpark.


