JxoHOMeTpHKA, 2020-2021, 2 moayJb
Cemunap 4
16.11.20
1A
I'pynnet 9 Bb2018 9 3
Cemunapuct O.A./lemuaoBa

ITIpoBepka HOPMAJILHOCTH pacnpe/ie/ieHUsI 0CTATKOB Perpeccuu.
PoGacTHBIE MeTOIBI OLIEHUBAHUSA

[To nannbM ¢aiina clothing.dta, coneprkaiem nanHbie 0 mpoaaxax oaexas! B 400 royutaHackux
MarasuHax MYXCKOH OeX/IbI

1) Ouenute k03 GUIMEHTH YpaBHEHUST PETPECCHH

sales = 3, + Bhoursw+ B,size+u .

2) [TocTpoiiTe TUCTOTpAaMMY pacIpeIeTICHUsI OCTaTKOB perpeccuu u qqplot.

C nomoupro TectoB Konmoroposa-CmupHoBa, Xapke-bepa, [llanupo-Yuika nposepbTe
TUIOTE3Y O HOPMaJbHOCTH PaCIpeieIeHUs] CITy4yalHbIX OUTHOOK.

3) Paccuunraiite CThIOJICHTU3UPOBAHHBIE OCTATKU PErPECCUU, IIOCTPOUTE UX TpaduK U C €To
MOMOIIBIO OTIPEAETUTE BO3MOXKHbIE HAOIIOIEHUS, KOTOPbIE SIBISIFOTCS BhIOpocamu. Eciu Takue
HaOro1eHus OyIyT BBISBICHBI, TO OLIEHUTE PETPECCUI0

a) 06e3 HaOJIIOICHHH, SIBJISIONINXCST BEIOpOCaMH,

0) R-perpeccuro Xybepa.

4) CpaBHUTE pe3ybTaThl OIICHKH perpeccuid, oreHeHHbIX ¢ momombio MHK (¢ BeiOpocamu u
0e3), MequaHHOU perpeccuu, R-perpeccun Xyobepra.

MeTtoanuyeckue peKOMeHAALHT
1) OtkpoiB (aiin clothing.dta B cratuctuyeckom nakere STATA, orieHnTe HEOOXOIUMYIO

PErpeCCUI0 C MIOMOIIBIO KOMAaH/IbI:
reg sales hoursw ssize

2) CoxpaHHUTE OCTaTKH PETPECCUH C ITOMOITHI0O KOMAH bl
predict res, resid

3) [TocTpoiiTe X TUCTOrPaMMy C TIOMOIIBIO KOMAHBI hist res

Qq plot ¢ momMoIIBbI0 KOMaH/IBI
gnorm res

4) Ilposenute Tect KonmoropoBa-CMupHOBA C ITOMOIIBI0 KOMaHIbI
sum res
ksmirnov res = normal ((res-r (mean))/r(sd))

5) IIpoeeaute Tect Xapke-bepa ¢ MOMOIIBIO KOMAH/IBI sktest res, noadjust
6) [Ipoeaute tect llanupo-Yuiaka ¢ mOMOIIBIO KOMaHbI swilk res

7) IMocTpoiiTe rpaduK CTEIOACHTU3UPOBAHHBIX OCTATKOB PETPECCHH C TTOMOIIBIO KOMaH/IbI
predict residst, rstudent

twoway (scatter residst number, sort)

list number if abs (residst) > 2

OrneHuTh perpeccuro 6e3 HabII0JeHUI-BEIOPOCOB MOYKHO C TIOMOIIEI0 KOMaH/IbI
reg sales hoursw ssize if abs(residst) < 2

8) O1leHUTh MEMAHHYIO PETPECCHIO MOXKHO € TIOMOIIbIO KOMaH bl



greg sales hoursw ssize

9) OuennTth R-perpeccuto Xybepa MOKHO C ITOMOIIBI0 KOMaH/IbI
rreg sales hoursw ssize

10) CoxpaHuTh pe3yJbTaThl OLEHKH PETPECCHH MOKHO C TIOMOIIBIO KOMaH/Ibl
est store regl (v T.1;.)

Jiist cpaBHEHHS pe3yJIbTaToOB YA0OHO cpOopMUPOBATH OOIILYIO TAOIHILY C TOMOIIBIO KOMaH IbI
est tab regl (u T7.;m.), star (0.1 0.05 0.01) b(%7.3f)

Bb10op pyHkumonansHou popmMbl MoaeIn

L. Ilo nmanubiM (aiina dougherty.dta, ucmons3ys Ttect boxca-Kokca, ¢ momorbio
craructuieckoro nakera STATA, onieHuTe napameTpbl MOJETU

EARNINGS'” = B, + SV + B, ASVABC” + ¢

1) Korma nepemeHHbIe J1€BOI M TIPABOM YaCTH MTPeoOpa3yoTcs He OAMHAKOBO:
DTO MOXHO CIeNaTh C MOMOIIbIO KOMaHIbI:

boxcox EARNINGS S ASVABC, model (theta)
2) Korna nepeMeHHbIE B 00€HX YacTAX MOJEIU IPeoOpa3yroTcs OJMHAKOBO.

9TO MOXXHO caeiaTh C IOMOIIBO KOMAH/IbI:
boxcox EARNINGS S ASVABC, model (lambda),

3) Korma npeoOpa3syercs TOIBKO 3aBHCUMAs TIEPEMEHHAS

9TO MOXXHO caeiiaTh C IOMOIIBKO KOMAH/IbI
boxcox EARNINGS S ASVABC, model (lhsonly),

4) Korna npeoOpa3yroTcst TOJILKO He3aBUCUMBbIE IEPEMEHHBIE
3TO MOYKHO CAEaTh C IOMOLIbIO KOMaH/IbI
boxcox EARNINGS s aAsvaec, model (rhsonly),

5) mMO’KCIEepUMEHTUPYHTE C mpoBeneHueM Tecta bokca-Kokca B mMojenu ¢ npyrum Habopom
nepeMeHHbIX (ecau Bbl He XoTHTE NpeoOpa3oBbIBaTh KaKWe-TO MEpEeMEHHBbIe, HalpuMep,

dummy, TO 3TO MOXHO CACIaTh C IIOMOIIBO KOMAaH/bI, aHanoquHoﬁ CHGI[YIOH1€I>'II
boxcox EARNINGS S ASVABC, notrans (MALE) model (theta)
boxcox EARNINGS S ASVABC, notrans (MALE) model (lambda)

II. I[lo  ngamsbiM  ¢aiina  dougherty.dta  BeiOepuTe  MexIy  JIHMHEWHOM,
noJtyJorapuMUIECKOr 1 JTMHEHHOM B JIorapumax MOJEISIMU C TIOMOIIBIO TeCTa
A) PE tecta JIpBuncona, Yaiita u MakKunnona
0) bepa u MakAmnepa.

a) PE tecra /[pBuacona, Yaiita u MakKunHoHa
Heo0xoauMbIe KOMAHIDI
Bo10op Mexny JiuHeiiHOM U JIUHEeiHOi B JiorapudgmMax MoaebIo

CHauyaina OLICHUM HHHGﬁHyIO MOACJBb C ITIOMOIIBKO KOMAaHABI:
reg EARNINGS S ASVABC,

COXpaHI/ITB NpCACKA3aHHBIC 3HAYCHU S 3aBUCUMOMN HepeMeHHOﬁ MOXHO C TIOMOIIIBKO KOMAaH/bI:
predict y hat

HpGIIBapI/ITCJIBHO co3aaB H606XO[[I/IMBI€ AOMOJHHUTCIIBHBIC ICPCMCHHEIC,

AHAJIOTUYHO OIICHUM HHHeﬁHym B norapmimax MOACIb C IOMOIIBO KOMaHAbI,
gen 1nEARNINGS = 1n (EARNINGS)

gen 1nS = 1n(S)

gen 1nASVABC = 1n (ASVABC)

reg 1nEARNINGS 1nS 1nASVABC



Y COXpPaHUM IPEACKa3aHHbIE 3HAYEHHS 3aBUCUMON ITEPEMEHHOM C TOMOIIBIO KOMaH/bI:
predict 1n y hat.

Teneps nepexoauM K 1mary 2, orieHUM JOTIOJTHUTEIHHBIC MOICITH.

CHauana co3aauM OOIMOJHUTCIIbHYIO PA3HOCTL IJIA JIMHENHAas MOOCINn:
gen lin add= 1n(y hat)- 1ln_y hat

" OLICHUM 3Ty MOJCJIb:
reg EARNINGS S ASVABC lin_ add

Co3ganum TakKe TOTOJHUTENFHYIO Pa3HOCTh [T JTMHEHHOHN B JiorapudMax MOJEINu:
gen log add=y hat-exp(ln y hat)

OLICHUM 3Ty MOJCJIb:
reg 1nEARNINGS 1nS 1nASVABC log add

Ecin

1) o6a xorddummenTa npu TOMOJTHATEIBHBIX PA3HOCTAX 3HAYMMBI WJIM 00a He3HAYUMBI, TO
BBIOpATh MOCPEACTBOM TecTa [|3BHcoHa, Yaiita 1 MakKuHHOHA HEBO3MOXKHO,

2) ecnaW HE3HAYMM TOJIBKO KOA((HUIIMEHT TMpH JOMOJHUTEIBLHOW Pa3HOCTH B JIMHEHHOU
MOZCIIU, TO JIy4IIC JMHeNHas MOJCIIb,

3) ecnu HE3HAYUM TOJIBKO KOA(D(HUIIMEHT MpH JOMOJHUTEIBHON Pa3HOCTH B JIMHEHHOH B
Jorapugmax MOAETH, TO JTydIlle TUHEHHas B IorapudmMax MOJIeb.

Bb1060op Mexxkay TuHeHON M noJryJiorapugpmMuyeckoil MoaeassMu

Chayana OLleHUM JIMHEMHYIO0 MOJIETb C IOMOIIBI0 KOMAH/IbI:
reg EARNINGS S ASVABC

COXpaHI/ITB IPEACKA3aHHbIC 3BHAYCHUA 3aBHCHUMOM HepeMeHHOfI MOJXHO C IIOMOIIIbYO KOMAHbI:
predict y hat

AHAJIOTHYHO OIICHUM TIOJTYJIOTapu(PMUIECKYIO MOJCIH C TIOMOIIBIO KOMAaH/IbI:
reg 1nEARNINGS S ASVABC

Y COXpPaHUM IPEACKAa3aHHbIE 3HAYEHHS 3aBUCUMON NTEPEMEHHOM C TOMOIIBIO KOMaH/bI:
predict semiln y hat.

Teneps nepexoauM K Imary 2, orieHUM JOTIOJTHUTEIHHBIC MOJICITH.

CHauana co3gauM JOMOJHUTENIbHYIO Pa3HOCTb ISl JIMHEHHOW MOJIENH:
gen lin adds= ln(y_hat)- semiln y hat

" OLICHUM 3Ty MOJCJIb:
reg EARNINGS S ASVABC lin adds

Co3ganum TakKe TOMONHUTENBHYIO Pa3HOCTh JUIS MOMyJI0rapu(pMUUECKON MOIEIH:
gen semilog add=y hat-exp(ln_y hat)

OLICHUM 3Ty MOJCJIb:
reg 1nEARNINGS S ASVABC semilog add

Ecin

1) o6a xorddummenTa npu TOMOJIHATEIBHBIX PA3HOCTAX 3HAYMMBI WJIM 00a HE3HAYUMBI, TO
BBIOpATh MOCPEACTBOM TecTa [|pBHcoHa, Yaiita 1 MakKuHHOHA HEBO3MOXKHO,

2) ecnaW HE3HAYMM TOJIbKO KOA((HUIIMEHT MpH TOMOJHUTEIBLHOW Pa3HOCTH B JIMHCHHOU
MOZCIIU, TO JIy4IIC JMHelHas MOJCIIb,

3) ecnmu HE3HAYUM  TOJBKO  KOY(POHUIMEHT TIpH  JIONOJHHUTEIBHOW PA3HOCTH B
HOJTYyJI0TapU(PMHUUECKON MOJEINH, TO JyYllle TOITyIorapupMuyecKast MOJeib.

0) Tect bepa u MakAnepa
Heo0xoaumbie KOMaHABI
Bb160p Mexxkay TuHeHON M moJryJiorapugpmMuyeckoil MoaeassMu

CHauvasa OLIeHUM TOJTYJIOTapu(MUYECKYIO MOJIEJb C TIOMOIIbIO KOMaH IbI:
reg 1nEARNINGS S ASVABC

Y COXpPaHUM IPEACKAa3aHHbIE 3HAYEHHS 3aBUCUMON ITEPEMEHHOM C TOMOIIBIO KOMaH/bI:
predict semiln y hat.

AHAJIOTHYHO OIICHUM JIMHEWHYIO MOJIETTh C TIOMOIIBI0 KOMaH/IbI:
reg EARNINGS S ASVABC



COXpaHI/ITB IPEACKA3aHHbIC 3BHAYCHUA 3aBHCHUMOM HepeMeHHOfI MOJXHO C IIOMOIIIbYO KOMAHbI:
predict y hat

Tenepb MNEPEXOoJUM K mary 2, OLCHUM OOITOJJTHUTCIBbHBIC MOACIIH.
1) gen yl= exp(semiln y hat)
reg yl S ASVABC

COXpaHI/ITB OCTAaTKH PErpeCCUr MOXKHO C IMOMOIIBIO KOMAaH/IbI
predict resl, resid

2) gen y2= 1ln(y hat)

reg y2 S ASVABC

COXpaHI/ITB OCTAaTKH PErpeCCUr MOXKHO C IMOMOIIBIO KOMAaH/IbI
predict res2, resid

Tenepb MNepexXoJuM K mary 3, OLICHUB €1IC 2 JOIIOJIHUTCIIbHBIC MOACIIN.
reg 1InEARNINGS S ASVABC resl
reg EARNINGS S ASVABC res2

Ecnu

1) oba xoddpdummenta mpu resl u res2 He3HAYMMbl WM 00a 3HAYMMBI, TO BBIOPATH
nocpeacTBoM tecta bepa u MakAnepa HEBO3MOXKHO,

2) ecnM HE3HAUYUM TOJBKO KOX(PGHUIMEHT mpu resl, To mydmie mosyaorapupmMudecKas
MOJIETIb,

3) eciu HE3HAYUM TOJIKO KOA((GUIIUEHT NpH res2, TO JydIlle JUHEeHHas MOJelb.

II. Ilo pmanneiM  ¢aitna  dougherty.dta BeiOepure Mexay JHMHEHHOH |
noJTyJIorapuMUIECKOW MOJCIISIMH C TIOMOIIBIO TecTa 3apeMOKH.
Heo0xoauMbIe KOMAHIDI

Bo10op Mexay JTUHeiHON U MoJIyJIorapu(pMru4ecKol Moae MU
reg EARNINGS S ASVABC

gen 1nEARNINGS = 1n (EARNINGS)

reg 1nEARNINGS S ASVABC

means EARNINGS

Variable Type Obs Mean [95% Conf. Interval]
EARNINGS Arithmetic 540 19.71924 18.48493 20.95355
Geometric 540 16.3442 15.54379 17.18584

Harmonic 540 13.77391 13.05586 14.57555

gen EARNINGSstar= EARNINGS/16.3442

gen 1nEARNINGSstar = 1n (EARNINGSstar)

reg EARNINGSstar S ASVABC

coxpaHuTe RSS C moMombi KOMaHIE scalar rss3=e (rss)
reg 1nEARNINGSstar S ASVABC

coxpaHuTe RSS c nomombio KOMaHIE scalar rsséd=e(rss)

Hcnonb3ysa RSS u3 onleHeHHBIX perpeccuil, ciieyer paccuuTarh TecToByto F — cratuctuky
scalar xi2 = 0.5*540*abs(In(rss4/rss3))
display xi2
u p-value a1 3TOM CTaTUCTUKU:
display chi2tail(1, xi2)
Ecnu paccuntannoe p-value He mpeBbIlIaeT BEIOPAHHOTO YPOBHS 3HAYUMOCTH, TO OCHOBHAS
TUIIOTE3a OTBEPIaeTcsl, €CTh PA3HUIIA MEXY UCXOAHBIMU JIMHEHHON U MOJTyJI0rapupMUUECKUMU

MOEIISMH.



