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Cemunapuct O.A./lemuoBa

HUcciaenoBanue CTPYKTYPHOH YCTOMYMBOCTH KOI(P(PUUUEHTOB

perpeccuu ¢ nomombio Tecra Yoy (Chow)

Ilpeononoocum, y nac ecmv 08¢ 8b100pKU, 0Obema N; U Ny COOMBEMCMBEHHO OJis
00H020 U mo20 dce Habopa nepemenuvix. Illo Kkadxcoou e6vlbopke Mbl oOyeHusaem

K03 huyuenmol ypasnenus pecpeccuu:

Y =0/ +0X,,+. .. +B X, +e,i=1..n,

”n
Y=p"+p5, Xy, +..+ /X, +& , i=n+1.., n+n

Hac unmepecyem omeem na eonpoc: umo nyuuie, OyeHU8amvb MoOeib N0 00beOUHEHHOU
8b100pPKE WU NO KAHCOOU 8blOOPKE 8 omoerbHoCmu?
/na nposepku cunomeswvl

. 2 2 o
H,:p =pi=lL...k, o.=0., (me ayuwe oyenusamv Mooeib NoO 0ObEOUHEHHO
8vibopKe)
npu arbmMepHAMUBHOU cunomese

.. 2 2 i

H, :3i,j:pl# pluw o, # 0o, (me ayuwe oyenusamv MoOenu no Kaxicoou 6blOOpKe 8
omoenbHoCmu)

Hcnonvzyemea mecm Yoy.

Tecmosas cmamucmuka umeem 8uo:

_ (RSS,—RSS,—RSS,)/k
(RSS, + RSS,) /(n, +n, —2k)’

20e RSS| — cymma keadpamoe ocmamkoe pecpeccuu, OYyeHeHHOU no N HAOII0OEeHUSM,

RSS> — cymma keadpamos ocmamkoes pecpeccuu, oyeHeHHOU no Ny HAOII0OEeHUSM,
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RSSp — cymma xeadpamoe ocmamkog pespeccuu, OyeHeHHOU No 8cem HaOI0OEeHUSIM.

Hpu 6blNOJIHEHUU H)UZ@GOL? 2unomesbl mecmosas cmamucmuxa umeem F —pacnpedeﬂeHue co

cmenenamu c60600wl (k,n, +n, —2k).

Ecnmu  paccuumannoe 3nauenue F — cmamucmuku He npegviuiaem Kpumuueckoe
F, (k,n +n,-2k), mo ocnoenas cunomesa me omeepeaemcs, 3a6UCUMOCHb MOJICHO
cuumams eOUHoU 011 08YX HAOOPO8 OAHHBIX.

Pazauuusa B HOTpeﬁﬂeHHI/I POoCCUAAHAMMA OCHOBHbBIX THIIOB IIPOJAYKTOB

Ucnonw3yiite nanusie daiina Chow.dta.

1) OueHurte 3aBUCUMOCTD MOTPEOJIEHUS OAHOTO M3 BUIOB TOBAapOB Y OT €ro eHsl P u

JI0X0J1a JOMOXO035aKcTBa | ¢ TOMOIIBIO MOJIENIH:

Y= +B,P+p1+¢

wim InY =4+, InP+p,Inl+¢.

2) Onuenute K03((HUIMEHTHI PETPECCHH IO IBYM BBIOOpKaM, HalipuMep,

A) s kuTened JBYX pa3IUYHbIX THUIIOB HACEJIEHHBIX IYHKTOB (2 — ropoj, 3 —I10CeloK

TOPOJICKOTO THIIA),

b) ans xuteneit AByX pa3iMYHBIX aIMHHHCTPATHBHBIX 0Opa3oBaHuil (Hampumep, MOCKBBI U

MockoBcKoi 0651aCTH)
B) Hentpansuoro u CeBepo-3amnaiHoro OKpyros

1 O0IIYIO.
3) C nomompio Tecta Yoy OTBEThTE Ha BOINPOC, MOKHO JIM CUUTATh, YTO ISl JIBYX
BBIJEJIEHHBIX BUAOB JOMOXO03IICTB UMEET MECTO €AMHAsA 3aBUCUMOCTE?

Memoouueckue pekomeHoayuu no 6bINOJIHEHUIO YRPANCHEHUA

Ilpeononooicum, Bvi xomume oyenumsv Gyukyuro cnpoca Ha xapmogens 8 eude
JIUHENHOU 8 102apuhmax mooeu.

1) Co3zoatime HOBYIO nepemeHHYI0, HAOPA8 8 KOMAHOHOM OKHe

gen Inpotat c = log(buypotat c)

2) Amnanoeuuno cozoatime 102apu@dmvl OCMAILHLIX HEOOXOOUMBIX NePEMEHHBIX

3) Ecau Bvl xomume oyeHums pespeccuio moabko 0jist 00Moxos3sticme Llenmpanvrozo
OKpy2a, mo ciedyem Habpamv KOMAauoy.

reg Inpotat_c Inpr_potat Ininc if fed okr ==

(coxpanume RSS ¢ nomowvio komanowl scalar rssl=e(rss)),
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ecnu 01 domoxossaticme Cegepo-3anadnHoz2o okpyea, mo:

reg Inpotat_c Inpr_potat Ininc if fed okr ==

(coxpanume RSS ¢ nomowwio komanowt scalar rss2=e(rss)),

07151 OYeHKU 0O0bEeOUHEHHOU NO 08YM OKPY2aM pezpeccuu

reg Inpotat_c Inpr_potat Ininc if fed_okr ==1| fed_okr ==

(coxpanume RSS ¢ nomowwio komanowt scalar rssp=e(rss)),

4) Hcnonvsys RSS uz oyenennuvlx pecpeccuti, ciedyem paccuumams mecmogyro F —
CMamucmuxy

scalar F=((rssp-rss1-rss2)/3)/((rssl+rss2)/(306-2%3))

display F

u p-value ons smou cmamucmuxu.

display Ftail(3, 300, F)

Ecnu paccuumaHHoep—value He npeesvlutaent 6bl6paHH020 YPOG6HA 3HaAYumocmu, mo
OCHO6HAA cunomesa omeepcaemcs, 3a6UCUMOCNTb HeENlb35 CYUmams eounotl 014 dgyx

HAOOPO8 OAHHUIX.
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Cemunapucrt O.A./lemuoBa

HUcciaenoBanue CTPYKTYPHOH YCTOMYMBOCTH KOI(P(PUUIUEHTOB

perpeccuu ¢ nomouibio Tecra Yoy (Chow)

Ilpeononoosxcum, y nac ecmv 08e 8b100pKU, 0Obema N; U Ny COOMEEMCMBEHHO OJis
00H020 U mo2o dce Habopa nepemenuvix. Illo Kkadxcoou e6vlbopke Mbl oOyeHusaem

K03 huyuenmol ypasnenus pecpeccuu:

Y =0 +0X,,+..+B X, +e,i=1..n,

1
Y =0+, Xy, +..+ /X, +& , i=n+1.., n+n

Hac unmepecyem omeem na eonpoc: umo nyuuie, OYyeHU8amb MoOeib N0 00beOUHEHHOU
8b100pKE WU NO KAHCOOU 8blOOPKe 8 omoerbHoCmu?
/na nposepku eunomeswvl

. 2 2 o
H,:p =pi=lL..,k, o.=0., (me ayuwe oyenusamv Mooeib N0 0ObEOUHEHHO
8vibopKe)
npu arbmMepHAMUBHOU cunomese

.. 2 2 i

H, :3i,j:pl# puw o, # 0o, (me nyuwe oyenusamv MoOenu no Kaxicoou 6blOOpKe 8
omoenbHoCmu)

Hcnonvzyemesa mecm Yoy.

Tecmosas cmamucmuka umeem 8uo:

_ (RSS,—RSS,—RSS,)/k
(RSS, + RSS,) /(n, +n, —2k)’

20e RSS| — cymma keadpamoe ocmamkoe pecpeccuu, OyeHeHHOU No N HAOII0OEHUSM,
RSS)> — cymma keadpamos ocmamkos pecpeccuu, oyeHeHHOU no Ny HAOIIOOEeHUSM,

RSSp — cymma xeadpamoe ocmamkog pespeccuu, OyeHeHHOU No 8cem HaOI0OeHUSIM.



Hpu BblNOJIHEHUU Hy.fl€601/7 aunomesvl mecmosas cmamucmuka umeem F —pacnpedeﬂeHue co

cmeneHnamu c60600wt (k,n, +n, —2k).

Ecnmu  paccuumannoe 3nauenue F — cmamucmuku He npegvluiaem — KpPUMuueckKoe
F (k,n +n,-2k), mo ocnoenas cunomesa me omeepeaemcs, 3a6UCUMOCHb MOIICHO
cuumamo eOuUHoll 011 08YX HAOOPOB OAHHBIX.

1) Pazan4yus B noTpedJIeHUH POCCUSIHAMYU OCHOBHBIX THIIOB MPOJAYKTOB

Hcnone3yiite nanusie daiina Chow.dta.

1) OueHurte 3aBUCUMOCTD MOTPEOJICHUS OJHOTO M3 BHUJIOB TOBAapOB Y OT €ro IeHbl P u

JI0X0J1a JOMOXO03aKcTBa | ¢ TOMOIIBIO MOJIEIH:
Y=0+p,P+p+¢

wim InY =4+, InP+p,Inl+¢.

2) Ouenute K03()PUIMEHTHI pErpeccHy 1Mo ABYM BHIOOPKaAM, HalpUMeEp,

A) s kuTeNned NBYX pa3iIUYHbIX THUIIOB HACEJIEHHBIX IYHKTOB (2 — ropoj, 3 —I10CeloK

TOpPOJICKOTO THIIA),

b) ans xuteneit AByX pa3iMYHBIX aIMHHHCTPATHBHBIX 0Opa3oBaHuil (Hampumep, MOCKBBI U

MoOCKOBCKO# 001aCTH)
B) Hentpansuoro u Ceepo-3amnaiHoro OKpyros

1 00111YIO.
3) C nomompio Tecta Yoy OTBEThTE Ha BOIPOC, MOKHO JIM CUUTATh, YTO ISl JIBYX
BBIJICJICHHBIX BUJIOB JIOMOXO3SHCTB UMEET MECTO eIMHAs 3aBUCUMOCTb?

Memoouueckue pekomeHoayuu no 6bINOJIHEHUIO YRPAXNCHEHUA 7.5

Ilpeononooscum, Bvl xomume oyenums @QYHKYUio cnpoca Ha kKapmogherv 6 6uode

JIUHENHOU 8 102apuphmax mMooeu.

Bocnonvsytimeco coomsememeyrowumu ykasanusamu 6 pazoene « Oyenka pespeccuil 6
naxeme STATA».

1) Co3zoatime HOBYIO nepemMeHHYI0, HAOPAa8 8 KOMAHOHOM OKHe

gen Inpotat_c = log(buypotat _c)

2) Awnanoeuuno cozoatime n102apu@mobl OCMALIbHBIX HEOOXOOUMBIX NEPEMEHHBIX

3) Ecnu Bt xomume oyeHums pezpeccuio moabko 0jist 0omoxosaicms Llenmpanvrozo
OKpy2a, mo ciredyem Habpamv KOMAauoy.

reg Inpotat_c Inpr_potat Ininc if fed_okr ==



(coxpanume RSS ¢ nomowvio komanowl scalar rssl=e(rss)),

ecau 0ns 0omoxozaucme Cesepo-3anaonozo okpyea, mo:

reg Inpotat_c Inpr_potat Ininc if fed okr ==

(coxpanume RSS ¢ nomowvio komanowl scalar rss2=e(rss)),

07151 OYeHKU 0OBbEOUHEHHOU NO 08YM OKPY2aAM pezpeccuu

reg Inpotat_c Inpr_potat Ininc if fed _okr ==1| fed _okr ==

(coxpanume RSS ¢ nomowwio komanowt scalar rssp=e(rss)),

4) HUcnonvsys RSS uz oyenennvix pecpeccutl, ciedyem paccuumams mecmosyro F —
CMamucmuxy

scalar F=((rssp-rss1-rss2)/3)/((rssl+rss2)/(306-2%*3))

display F

u p-value ons smoi cmamucmuxu.

display Ftail(3, 300, F)

Ecnu paccuumannoe p-value ne npegviuiaem 8blOpanHo20 ypOGHA 3HAYUMOCIU, O

OCHOBHASA 2UNome3a 0meep2aemcs, 3a8UCUMOCHb Helb35l CYUMAmMb eOUHOU 071 08YX

HAOOPO8 OAHHUIX.

2) 3apava

1. Tlo manueM s 27 ¢upm, ynopsgodeHHBIX 1o BeIycKy (Y <...<'Y,) Obu1a orieHeHa
3aBUCUMOCTb BbIITycka Y oT Tpyna L u kanurana K ¢ nomorsto moaenei

InY;=b;+byInL;+bsInK; +¢ (1)

InYi=b;+byIn(Li " Kij)+e (2)

Pe3ynbTarhl olieHOK NpuBeAeHbI B Tabauuax 1, 2

Tabn. 1

Variable Coefficient Std. Error t - statistic Prob.
C 1.1706 0.326 3.582 0.0015
InL 0.6029 0.125 4.787 0.0001
In K 0.375 0.085 4.402 0.0002
R-squared 0.943 F — statistic 200.24

Sum squared resid 0.851 Prob (F-statistic) 0.0000

Tabun. 2

Variable Coefficient Std. Error t - statistic Prob.
C 1.2833 0.3117 4.1164 0.0004
In (L'K) 0.4663 0.0234 19.895 0.0000
R-squared 0.94 F — statistic 395.81

Sum squared resid 0.894 Prob (F-statistic) 0.0000

1) [TpoBepuTts mnst mogenu 1) runoressl: a) Hy: b, =0 6)Hp:bs; =0 B) Hp: by = b3 =0




2) OObBsicHUTH, IOYEMYy BTOpasi MOJEIb SBJISETCS OrPAaHUYECHHON BepcHed NepBOM U
IIPOBEPUTH BBIIIOJHEHUE COOTBETCTBYIOUIMX ONPaHUYEHUM Ha KO3()(OUIIUEHTHI PErpeCCUH.

3) PaznmenuB ¢upmbl Ha ManeHbkue i =1,...,14 u 6onpmme 1 = 15,...,27, 11 HUX ONECHWIN
OTJENbHBIC perpeccuu. Pe3ynbTaThl puBeACHbI B Ta0max 3 u 4. MOXXHO JIU CUUTAT,
YTO IPOU3BOJICTBEHHBIC ()YHKITUH JIJIsl OOJBIINX U MAJICHBKUX (pupM HE paszaudarorcs?

Ta6:. 3 Included observation: 14

Variable Coefficient Std. Error t - statistic Prob.
C 0.6998 0.649 1.078 0.3040
InL 0.9000 0.133 6.764 0.0000
In K 0.2100 0.056 3.718 0.0034
R-squared 0.896 F — statistic 47.84

Sum squared resid 0.119 Prob (F-statistic) 0.0000

Ta6n. 4 Included observation: 13

Variable Coefficient Std. Error t - statistic Prob.
C 1.4082 0.678 2.075 0.0647
InL 0.0081 0.226 0.036 0.9720
InK 0.805 0.179 4.492 0.0012
R-squared 0.908 F — statistic 49.81

Sum squared resid 0.362 Prob (F-statistic) 0.0000

Tpu ¢popmsl ypaBaenniit MHK /11 Haxoxk1eHNS OLIEHOK KO3(PPUIINEHTOB
perpeccuu

1. Jna naxoocoenus oyenox MHK koagpuyuenmos pecpeccuu
Y=0,+BX +. . +B,X, +¢
mpebyemcsi peuums CUCHeEMY HOPMATIbHBIX YPAGHEHUT
X'XB=X'Y
2. Jlna peepeccuu 6 OmKIOHEHUSX
y=ax et x, +¢,
ede y = Y-YI, x, =X, —)?1.1, i=1,..,k, I — eounuunviii 6exmop,
cucmema HOPMAIbHBIX YPAGHEHUIL MOdICEeMm OblMb NEPENUCAHA 8 BUOE
var[ X ]a = cov[ X, Y]
3. Mna peepeccuu 8 yeHmpupo8aHHbixX U HOPMUPOBAHHBIX NEPEMEHHBIX

y=pX+..+ 0% +¢&,

~ X, .
J , X, =— vk

o, Oy

20e y =

cucmema HopmaibHvlx ypaeﬂeﬂuﬁ Modicem Obimb nepenucana 6 suoe

cér[X]ﬁ =cor[X,Y]



1. Kak cBa3anbl koadduiimeHTs! nepBoit u BTopoii hopmsl ypaBHeHHit MHK?
2. Kak cBs3anbsl k03 uniuerTs! nepBoi u Tpetheit popmbl ypaBueHnit MHK?
3. Huaperpeccuin Y =a,+a X, +¢,
Y=0b,+bX,+¢,
X,=c¢c,+c X, +¢&,
X, =d,+d X, +¢
usBectHbl crenyromue MHK — onienku koaddununenTos: a, =3, l;1 =-3,¢, =-2, a71 =-0.8.
Haiitn onenkn MHK xoadduunentos nakiona B perpeccun ¥ =, +a, X, + o, X, + €.

2. lns perpeccur B OTKIOHEHUsX y = fB,x, + f,x, + &, oueHuBaeMoii no 100 HaGitoaeHUAM,
U3BECTHBI CIIEAYIOLINE CYMMBI:

Zyz :%’ leZ =30, fo =3, ley:30, szy:20, lexz =0

4. Haiitu ouenku MHK  kosddunnento p,,f, u KkK03Q(UIMEHT MHOKECTBEHHOU
netepmuHauu R°.



