
Predicting gross state product growth with the Chicago Fed’s 
Midwest Economy Index
by Scott Brave, senior business economist, and Norman Wang, associate economist

This article explains how the Federal Reserve Bank of Chicago’s Midwest Economy Index 
(MEI) can be used to produce quarterly estimates of the annual gross state product 
(GSP) growth of each state in the Seventh Federal Reserve District.
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1. MEI and Wisconsin real GSP growth rate, 1979–2010

Notes: The Wisconsin real GSP growth rate is calculated by the U.S. Bureau of 
Economic Analysis on an annual basis. The MEI is expressed as an annual average 
by taking the average of the March, June, September, and December values for 
each year. 

source: Authors’ calculations based on data from Haver Analytics.
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TheU.S.BureauofEconomicAnalysis
(BEA)producesmeasuresofgross
stateproduct,whicharethestate-level
counterpartstothenation’sgrossdo-

mesticproduct(GDP).
UnliketheGDPdata
thatareupdatedona
quarterlybasisbythe
BEA,theGSPdata
areavailableonly
annually.1Inthis
Chicago Fed Letter,we
describeaframework
forproducingquar-
terlyestimatesofGSP
growthforthefive
statesoftheSeventh
FederalReserve
District.Todoso,we
exploitthehistorical
correlationbetween
GSPgrowthineachof
thefivestatesandthe
ChicagoFed’sMidwest
EconomyIndex.

The MEI and GSP

Earlierthisyear,the
ChicagoFedunveiledanewindex
measuringgrowthinnonfarmbusiness
activityinthefiveSeventhDistrictstates
calledtheMidwestEconomyIndex.2
Theindexisaweightedaverageof134
stateandregionalindicatorsoffour
broadsectorsoftheMidwesteconomy:
1)manufacturing,2)constructionand

mining,3)services,and4)consumer
spending.Theweighteachindicator
receivesisconstructedsuchthatgreater
influenceintheindexisgiventothose
indicatorsthathavehistoricallybeen
betterabletoexplainbroaderfluctua-
tionsintheMidwesteconomy.

MEIvaluescorrespondtodeviations
ofgrowthinMidwesteconomicactivity
arounditshistoricaltrend,orlong-run
average.Valuesabovezeroindicate
growthaboveitshistoricaltrend,and
valuesbelowzeroindicategrowthbelow
trend.Overlongperiods,growthin
Midwesteconomicactivityaroundits
trendhastendedtotracksimilardevia-
tionsinnationaleconomicactivity.How-
ever,overshorterperiodsthishasnot
alwaysbeenthecase,particularlyaround
thebeginningsandendsofrecessions.
Tohighlightsuchdifferences,wecon-
structtwoseparateindexvalues:an
absolutevalueandarelativevalue.

TheMEI(absolutevalue)capturesboth
nationalandregionalfactorsdriving
Midwesteconomicgrowth,whilethe
relativeMEI(relativevalue)providesa
pictureoftheMidwest’seconomiccon-
ditionsrelativetothenation’s.Apositive
valueoftherelativeMEIindicatesthat
regionalgrowthisfurtheraboveits
trendthanwouldtypicallybesuggested
basedonthecurrentdeviationofnational
growthfromitstrend,whileanegative
valueindicatestheopposite.



2. Regression coefficients for real GSP growth

 Illinois Indiana Iowa Michigan Wisconsin

Constant –0.2 0.5 –0.2 –0.4 0.8

GDP growth 0.8** 0.4* 0.6 0.3 0.5**

MEI 0.2 1.0** 0.1 1.3** 0.7*

Relative MEI 0.6** 0.4 0.7 –0.1 0.3

Lagged GSP growth –0.1 –0.2** 0.0 –0.4** 0.0

Personal income  
growth 0.1 0.6** 0.5** 1.0** 0.2

Root mean squared  
error (RSME) 0.7 1.1 2.1 1.5 0.8

Number of  
observations 32 32 32 32 32

3. Variance decomposition of real GSP growth

 Illinois Indiana Iowa Michigan Wisconsin

  ( - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - )

National factors 67 10 19 2 53

Regional factors 28 22 15 11 39

State-specific factors 5 68 66 87 8

Notes: National factors denote real gross domestic product growth. Regional factors are the 
Midwest Economy Index (MEI) and relative MEI. State-specific factors comprise lagged real 
gross state product (GSP) growth and contemporaneous real personal income growth.

source: Authors’ calculations based on data from Haver Analytics.  

  * Significant at the 5% level.

 ** Significant at the 1% level.

Notes: The sample period extends from 1979 through 2010 on an annual basis. Gross 
domestic product (GDP), gross state product (GSP), and personal income are expressed 
in constant price, or “real,” terms. Constant denotes the estimated regression intercept. The 
regression coefficients describe the marginal impact on real GSP growth in percentage terms 
from a one unit change in each variable. The Midwest Economy Index (MEI) and relative 
MEI are in standard deviation units, while the others are in percent. Robust standard errors, 
clustered by year, are reported. 

source: Authors’ calculations based on data from Haver Analytics. 

TheMEIandGSPmeasuregrowthin
economicactivityincomplementaryfash-
ions,althoughtheirmethodsofaccount-
ingforitdiffer.Considerfigure1,which
plotstheMEIagainsttheannualgrowth
rateofgrossstateproductforWisconsin.
Thecorrelationcoefficientbetween
thetwo,at0.87,isquitehigh.Among
theSeventhDistrictstates,Wisconsin
hasthehighestcorrelationcoefficient
betweentheMEIandGSP,althoughit
isfollowedcloselybyIndiana,at0.86;
Illinois,at0.84;andMichigan,at0.83.
Incontrast,forIowathecorrelation
coefficientdropsto0.60.

Thatsaid,theMEIandrelativeMEI
provideapictureoftheSeventhDistrict’s
stateeconomiesthatistimelierthan
theBEA’sGSPdata.Inwhatfollows,
weshowthatthetwoindexescanbe
usedtoformreal-timeinferenceson
GSPgrowthforeachSeventhDistrict
state;andindoingso,wegainasense

ofhowimportantre-
gionalgrowthfactors
summarizedinthe
MEIandrelativeMEI
havehistoricallybeen
inexplainingeco-
nomicgrowthforthe
SeventhDistrictstates
relativetonational
andstate-specific
growthfactors.

Predicting GSP 
growth

Weconstructasta-
tisticalmodel—
morespecifically,
weestimateasimple
linearregression—
toexplaintheannual
growthinGSPfor
eachSeventhDistrict
state.3Themodel
succinctlysumma-
rizesthehistorical
relationshipsbetween
national,regional,
andstate-specific
factorsdrivingeach
SeventhDistrict
state’sGSPgrowth
since1979.Weuse
GDPgrowthtocap-
turetheimportance

ofnationalgrowthfactorstoGSP
growthinourmodel.Tocapturere-
gionalinfluencesonGSPgrowthin
ourmodel,werelyontheMEIandrel-
ativeMEI.Finally,toaccountforstate-
specificgrowthfactors’impactonGSP
growthinourmodel,weusetheone-
yearlagofGSPgrowthandthecontem-
poraneousgrowthrateinpersonal
incomeofeachstate.

TheGSPgrowthforeachSeventh
Districtstatetendstovaryovertime
aroundahistoricaltrend,buttherate
atwhichitconvergestothattrendde-
pendsonnationalandregionalgrowth
factors.WeincludelaggedGSPgrowth
intheregressiontocapturethis“con-
ditionalmeanreversion.”Inaddition,
theMEIandrelativeMEIonlymeasure
activityinthenonfarmbusinesssector;
therefore,includingpersonalincome
isnecessarytofullycaptureeconomic
activity,sinceitformsaconsiderablepart

ofeachstate’sGSP.TheMEI,however,
doeshelpcapturetheimpactofregional
growthtrendsoneachstate’sGSP,and
therelativeMEIdoeshelpexplainGSP
growthabovethatpredictedbyGDP
growthandtheMEI.

National, regional, and state-specific 
growth factors 

Figure2displaystheregressioncoeffi-
cientsestimatedusingourmodelfor
eachofthefiveSeventhDistrictstates
overtheperiod1979–2010.4A1%in-
creaseinGDPgrowthleadstoabouta
0.5%increaseinGSPgrowthacrossthe
SeventhDistrictstates,withtheeffect
slightlyhigherforIllinoisandIowa
andslightlylowerforIndianaand
Michigan(figure2,secondrow).The
magnitudeofthesecoefficientspoint
tothefactthatholdingregionaland
state-specificgrowthfactorsconstant,
thereisconsiderableco-movement
(tendencytomoveinparallel)between
theSeventhDistrictandnationalecon-
omies,althoughthecorrelationisnot
oneforone.

Incontrast,Michigan’sandIndiana’sGSP
growthvariesoneforoneorbetterwith
theMEI(figure2,thirdrow),sothat
holdingfixedstate-specificandnational
growthfactors,theperformanceofboth
stateeconomieshashistoricallybeen
tightlyconnectedwiththatoftheother
SeventhDistrictstates.OnlyWisconsin
alsodemonstratesastatisticallysignificant
correlationwiththeMEI.Therelative
MEIhasastatisticallysignificantimpact
onGSPgrowthonlyforIllinois(fourth
row).Thissuggeststhatholdingfixed
nationalandstate-specificgrowthfactors,
Illinois’seconomyhashistoricallybeen
mostaffectedbyregionalgrowthtrends
duringperiodswherelargedifferencesin
regionalandnationalgrowthoccurred.

MichiganandIndianaalsodemonstrate
significantconditionalmeanreversion
basedontheregressioncoefficientsfor
theirlaggedGSPgrowth(figure2,fifth
row).Therefore,state-specificgrowth
factorsforthesetwoSeventhDistrict
statesarelikelytobenontrivialinhis-
toricallyexplainingtheirGSPgrowth.
Furthermore,personalincomegrowth
isasignificantpredictorofGSPgrowth
forIndiana,Iowa,andMichigan—and
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4. 2011 forecasts for real GSP growth

Notes: Forecasts are of the annual growth in real gross state product (GSP) for each Seventh 
District state (Illinois, Indiana, Iowa, Michigan, and Wisconsin) using annualized data through 
the second quarter of 2011. GDP growth indicates annualized real gross domestic product 
growth over the same period. 

source: Authors’ calculations based on data from Haver Analytics.
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theonlyoneforIowa(sixthrow).Thus,
omittingstate-specificgrowthfactors
fromourmodelwouldlikelyhavepro-
foundeffectsonourabilitytopredict
GSPgrowthforanumberofSeventh
Districtstates.

Togetasenseoftherelativeimportance
ofnational,regional,andstate-specific
factors,wedecomposedthevariancein
eachstate’sGSPgrowthintothatex-
plainedbyeachofthesethreetypesof
factors(figure3).5State-specificfactors
(lastrow)doindeeddominateinex-
plainingIndiana’s,Iowa’s,andMichigan’s
GSPgrowth,whilenationalfactors(first
row)dominateinexplainingIllinois’s
andWisconsin’s.Thatsaid,regional
growthfactors(secondrow)varyin
importancefrom11%inMichiganto
39%inWisconsin,andtheyaccountfor
22%ormoreoftheexplainedvariance
forthreeofthefiveSeventhDistrict
states.Itisinthissensethatincludingthe
MEIandtherelativeMEIprovestobe
nontrivialforpredictingeachSeventh
Districtstate’sGSPgrowth.

Quarterly GSP growth projections

Wecanusethemodeldescribedinthis
articletomakeprojectionsofGSP
growthonaquarterlybasis,updating

itspredictionsforan-
nualGSPgrowthin
theSeventhDistrict
statesthroughoutthe
yearonaschedule
similartothatforGDP.
Doingsowillimprove
uponthetimeliness
andfrequencywith
whichGSPdataare
currentlymadeavail-
able.Inaddition,doing
sowillhelpconnect
recentvaluesofthe
MEIandrelative
MEItoanalternative
methodofdescribing
Midwestandnational
economicgrowth.How-
ever,firstwemustassess
theaccuracyofour
model’spredictions.

Thefitofourmodel
issurprisinglygoodfor
IllinoisandWisconsin,

withatypicalpredictionerror(i.e.,root
meansquarederror)oflessthan1%(fig-
ure2,seventhrow).ThefitforIndiana
andMichiganisslightlyworse,butwith
anaverageerrorof1.5%orless.Incon-
trast,Iowahasanaverageprediction
errorof2.1%.Predictionerrorsofthis
magnituderepresentbetween0.3and
0.6historicalstandarddeviationsofthe
SeventhDistrictstates’GSPgrowth.
Therefore,withthepossibleexception
ofIowa,inferencesonannualGSP
growthbasedontheMEIandtheother
indicatorsweconsiderarelikelytobe
reasonablyreliableinrealtime.

ProjectionsforannualizedGSPgrowth
throughthefirsthalfof2011ineachof
thefiveSeventhDistrictstatesaredis-
playedinfigure4.Thegrowthprojections
foralloftheSeventhDistrictstatesex-
ceednationalGDPgrowthoverthesame
period.Theyalsoshowsomediversity,
reflectingtheresultsforregionaland
state-specificgrowthfactorswereported
earlier.Forinstance,Illinois’srelative
weaknessstemsfromtherecentweakness
innationalgrowthbeingonlypartlyoff-
setbythestrengthintherelativeMEIin
thefirsthalfof2011.Incontrast,strong
regionalandstate-specificfactorsboost
GSPgrowthintheotherstates.

Conclusion 

Theresultsfromusingourmodelsug-
gestthattheMEIcanbereliablyused
toprojectGSPgrowthforthefivestates
intheSeventhFederalReserveDistrict
onaquarterlybasis.Thevalueindoing
soisthatitprovidesuswithanother
waytomakedirectandtimelycompar-
isonsbetweennationalandregional
economicgrowth.Wewillmakethese
estimatesavailableinthefutureaspart
ofthemonthlyreleasefortheMEI;we
willupdatethemonaquarterlybasis
followingtheBEA’sfinalreleaseof
GDPdataforeachquarter.

1Technically,theGSPdataareavailable
semiannually,astheyareupdatednear
thebeginningandmiddleofeachyear.
However,theseupdatesarefortheprior
year,unliketheGDPreleases,whichare
forthepriorquarter.

2FormoreinformationontheMEI,goto
www.chicagofed.org/mei.TheSeventh
DistrictcomprisesallofIowabutonlythe
greaterpartsofIllinois,Indiana,Michigan,
andWisconsin.Incontrast,becauseofthe
forminwhichstateandregionaldataare
available,theconstructionoftheMEIen-
tailstheentireboundariesofallfivestates.

3Thenotationforourmodelisexpressed
asfollows:GSPit =αi+βiGDPt+γi MEIt+
δi RMEIt+ρiGSPit–1+φi  Iit+εit.



 Growthratesareapproximatedbylogfirst
differencesforrealgrossstateproduct
(GSP ),realgrossdomesticproduct(GDP ),
andrealpersonalincome(I )data.To
constructannualaveragesoftheMidwest
EconomyIndex(MEI )andrelativeMEI
(RMEI ),wetaketheaverageoftheMarch,
June,September,andDecembervaluesof

eachyeartoconformtothefactthateach
representsathree-monthmovingaverage.

4Toallowforpredictionerrorstobecorre-
latedacrossstates,weuseacluster-robust
varianceestimatetocalculatestandarderrors
ofthepredictions,wheretheclusteringunit
istheyearofobservation.Thisstructure

allowsforarbitrarycorrelationbetweenthe
predictionerrorsforeachSeventhDistrict
stateineachyear.

5Theregressionconstantwasexcludedfor
eachstateinthiscalculation.


