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JKOHOMETPHUKA

Llenu n 3apauum:

N3Yy4YnThb OCHOBHbIE CBOWCTBA U 3aKOHOMEPHOCTH
OTPaXXeHUA pealbHbIX NpouecCcoB MaKkpo- U MUKPO-
SKOHOMMUWKHU C NOMOLLBIO PErpeCCUOHHbBIX Moaeneu;

F oBnageTb npuemMamu NOCTPOEHUA U pacyeTa
napameTpoB 3KOHOMETPUYECKUX MoZenen u UMeTb
HaBblKW OLEHKN UX KEYECTBEHHBIX XapaKTepUCTUK C
NOMOLUWbBK CneunanbHbIX CTAT.NAKETOB,

F Hay4ynTbCA NPOrHO3UPOBaTH pa3BUTUE couunanbHo-
SKOHOMUYECKUX NPOLIECCOB, pacCYUTbIBATb NapameTpbl
- 3aBUCUMOCTEN, AenaThb BbiBOAbl OTHOCUTENBHO
‘KayecTBa NofyYeHHbIX MOAENEN, X HALEXKHOCTU U
npeackasaTenbHol cnocobHOCTH.
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TeMmaTruvyeckun nnaH:

Ne TeMbl NeKLUUOHHbIX U Yacobl
NPaKkTU4YeCKUX 3aHATUN n. | np.

BeoaHaa NeKkuusa: onpegeneHxune, CTpyKTypa 5
1 cpepbl NPUMEHEHUA 3KOHOMETPUKN

1 MaTeMaTUKO-CTaTUCTUYECKNE OCHOBbI 4 | 2
3KOHOMETPUKU

2 | PerpeccuoHHbIN aHanus 10 | 14

3 |MNpobnembl perpeccnoHHOro aHanmnsa 10 | 14

[lpoaBuHYTbIV perpeccuoHHbIn aHanua | 10 | 6
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E.M. CnupugoHosa SKOHOMETPIKS <



E.M. Cnupuoonosa
>

Peméunyemaa nuteparypa:

OcHoBHas:

4 KpucTocpep [loyreptu
BBeaeHUe B 3KOHOMETPUKY. Mep. ¢ aHrn.
3-e u3g. M.: Nndpa-M, 2009. —402 c. (1-e uag.— 1999r.)

4 E.M. CnupugoHoBa:

> Ucnonb3oBaHue CTaTUCTUYECKOro nakera
MicroTSP B aKkOHOMETpPUYECKUX pacueTax.
SApocnasnb: AplY, 2000. — 16 ¢.

» Acnonb3oBaHue anekTpoHHbIX Tabnuy Excel
B 3KOHOMETPUYECKUX pacyeTax.

Apocnaenb: AplY, 2001. —-23c.
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[ononHuTenbHas:

+ O.0. 3amkoB, A.B. ToncTtonaTeHKo,
HO.H. ereMI-‘n;lx {l Tnasel 16,17,18,19.
& = MaTemaTtuyeckue MeToAbl B 3KOHOMMUKE.

YuebHuk, 5-e nsg. M.: MI'Y, nsg.-so «eno n Cepsuc,
2009. — 384 c. (2-e u3g.-M.: MI'Y, 1999. - 368 c.)

+ O0.0. 3amkoB

JKOHOMETpUYeCcKue metoabl B

VIAKPO3KOHOMUYECKOM aHarnuse.
pc nekyuin. M.: I'Y B3, 2001. — 122 c.

IOROMITRINT OO
METOAM
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JKOHOMETPHUKA

PekoMeHayeman nureparypa:

LononHuTenbHas:

¢ C.A. AnasgH, B.C. MxutapsH

MpuknagHaa craTucTuka. OCHOBbI
3KOHOMETPUKU. B 2-X TOMax. 2-e usf., ucnp. —
M.: KHUTWU-OAHA, 2001. —T.1: 656 c., T.2: 432 C.

+ AU. Opnos
DKOHOMETpPUKA. YueOHUK Ans BY30B.
3-e n3a. M.: 13a.-Bo «BOk3aMeH», 2004. — 576 c.
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PekoMeHayemana nuteparypa:

IononHuUTenbHasq:

... *HO.H. TropuH, A AA. MakapoB
CraTucTUYECKMIM aHanu3 gaHHbIX Ha

KoMmnetloTtepe. Noa pea. B.3. durypHosa

. 3-e uag., nepepab. - M.: Uubpa-M, 2003. — 544 c.
(1-e uag. - M.: Undppa-M, 1998. - 528 c.)

m * AA. MuHbKO
CraTucTuvdeckun aHanus B MS Excel.
M.: N3paT.nom «Bunbsamce», 2004. — 448 c.
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E.M. Cnupuoonosa

NoHATUEe 3KOHOMEeTPUKU

JKOHOMETpUKa = SkoHomuka + MeTtpuka
«Hayka 06 3KOHOMUYECKUX U3MEPEHUSIX»

JKOHOMempukKa — CTaTUCTUYECKUN aHanns
KOHKPETHbIX 3KOHOMUYECKUX AaHHbIX

SKoHOMempuYeckue Memoohbi — veToabl
CTaTUCTU4YECKOIo aHanmsa SKOHOMUYECKNX
AaHHbIX C MOMOLLBK KOMMNbOTEPOB

(1 cneynanbHbIX CTaT.NAKETOB)

Kak camocTtoaTenbHag Hayka BosHukna B 30-x rr. XX B.
TepMuH («akoHomempus») ssen ParHap ®pui —
HOPBEKCKUI 3KOHOMUCT, Hobenescku naypear

E.M. CnupngoHosa SKOHOMETPIKE "

OnpeneneHne 3KOHOMETPUKHU

JKOHOMETPMUKA — 3TO CaMOCTOATENbHAA Hay4YHas
ancyunnuHa, obveauHAKWas COBOKYNHOCTb TEOPETUYECKUX
pesynbTaToB, NPUEMOB, METOAOB U MOAENeN,
npefaHasHa4YeHHbIX 4NS TOro, 4Tobbl Ha 6a3e 3KOHOMUYECKOW
TEOPUKN, SKOHOMUYECKOW CTaTUCTUKKU U MaTemaTuko-
CTAaTUCTUHECKOrO UHCTPYMEHTAPUA NPpUAaBaTh KOHKPETHOE
KONUYeCTBEHHOE Bbipa)KeHUe 0B LWUM Ka4yeCcTBEHHbIM
3aKOHOMEPHOCTAM, ODYCNOBMEHHBIM 3KOHOMUYECKON
Teopuein. (C.A.Alsa3sH «llpuknadHas cramucmuka.
OCHOBbI 3KOHOMEMPUKU», IM.2)

SKOHOMUYecKasn CouwnanbHo- Teopuna
Teopwusa JKOHOMMYecKan BeposTHoCTEN U
(MoZenu Makpo- 1 CraTtuctuka MaTtemaTnyeckas
MUKPOSKOHOMUKM) (MHD.0b6ecnedeHne) Cratuctuka
F 2
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JKOHOMETPHUKA

Ipyrve onpenenexHus

»MeTop 3KOHOMUYECKOro aHanusa, 0oLeAUHAK WA
SKOHOMUYECKYIO TEOPUIO CO CTAaTUCTUNECKUMU U
MateMaTU4eCKUMKU MeTodamMn aHanusa. JKoHoOMUYecKue
TEOpUM Bbipa)kalwTCA B BUAE MaTeMaTUHecknx
COOTHOLUEHUI, @ 3aTEM NPOBEPAIDTCA SMAUPUYECKU
CTaTUCTUYECKUMU MEeToZaMu.

» MNpuknagHas 3KOHOMUYECKaA AUCUMNNMHA, u3ydarLwas
KOHKPETHbIE KONMUYECTBEeHHbIE B3aUMOCBA3N 3KOHOMUYECKUX
O0OBLEKTOB U NPOLECCOB € NOMOLYBI MaTtemMaTuKo-
cTaTUCTUYECKUX MEeTOROB U Mogenen. K yucny
3KOHOMETPUYECKUX OTHOCAT TONBKO T€ MOAEeNn, KoTopble
NO3BOMNAKT NPOBOAUTL CTATUCTUUECKME OnepaLuu.

» Hayka, nsyvawwas KOHKPETHbIE KONMUYEC TBEHHbIE
'B3alIMOCBA3M 3KOHOMNYECKNX OOBEKTOB 1 NPOLIECCOB C
MOMOLLYbIO MaTEMaTUYECKUX U CTATUCTUHECKUX METOAOB U

mogenei.
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HanpaBneHua Hay4yHOU U NpUKNaaHoOMW
AeATeNbHOCTU 3KOHOMETPUKM:

v paspaﬁoTKa n nccnegosaHne SKOHOMETPUYECKUX
MeToLOB C YHETOM CI'IeLlMCbMKVI SKOHOMWYECKNX OaHHbIX;

v’ paspaboTka u UcCneaoBaHUE SKOHOMETPUYECKNX
MoZenei ona Makpo- U MUKPOIKOHOMUKY;

NPUMEHEHE 3KOHOMETPUYECKUX METOLOB 1 MOAENEN
ONS CTaTUCTUYECKOro aHanusa U NPOrHo3a KOHKPETHbIX

3KOHOMUYECKUX AaHHbIX. M HoBenesckue naypearb:

HayuHbie XypHanbl: 2 1969 — Parnap ®puw &

<+ Econometrics (LUBeuna) $HH TuHGepreH

<+ Econometric Reviews u. [ 1980 — JloypeHc KneiiH
Econometrica (CLUA) . 1989 — T. Xaaeenbmo
#+ Publications o 2000 — [kenmc XekmaH
Econometriques (PpaHuus) & OaHmen MakdbanneH

% KBaHTuno v NpuknagHas 1 2003 — PobepT UHrR;

3KOHOoMeTpuka (Poccus) Knaus FiaH.cpKep
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Cdrepbl NnpyuMeHeHUA
NpUKNagHOU 3KOHOMETPUKHU

v YnpagneHue Ha Makpo-, Me3o- i MUKPOYPOBHE — aHarn3
3KOHOMUYECKUX MoKa3saTenei, NporHo3bl PasBuTus

v/ CTaT.MeToAbl YNpaBneHns KayecTBOM NPOAYKLWN U yeryr
v AHanu3 pUckoB paanu4HoN NPUPOAbLI (OT SKOHOMUUYECKUX 10
aKonornyeckix), paspaboTka npaBun CTpaxoBaHus

v' JlorucTuka — aHanu3 u MoaenuposaHue AsuKeHns
MaTepuanbHbIX (cnpoc-noctaBku-3anachl), PUHaHCOBbIX U
MHMOPMaLNOHHbIX MOTOKOB
v AHanu3 cTabunbHocTH (= 4 gonn aedekTHoi npoayKLum) 1
onTuMmusayus (= T ssixoa NONE3HORo NPoAYKTa) TEXHONMOMYECKUX
npoLeccoB MeToA4amu 3KCTPEManbHOro nnaHupoBsaHna
v MapKkeTUHr — usy4yeHue npeanoyTeHnin notpedutenen
v' [NocTpoeHne BCEBO3IMOXHDBIX PEATUHIOB U «MHAEKCOB»
Y UTAa. UT.N,
B T.M. — ANA aHanusa faHHbIX HeYNCIoBoN NpUpoabl B
ryMaHuTapHbIX HayKax (cm. pabomes! akademuka A. T.DoMEHKo)

/[
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CTpykTypa nonHoro Kypca
JKOHOMETPUKHU (npogp. Ail.Oprios)

1. CoBpeMeHHan 3KOHOMeTpuKa. BaaumogencTene ¢ NpuknagHoi
CTaTUCTUKOW, MaT.CTaTUCTUKON, MaT.MeTogamMmn U T.n. CTpykTypa u

cdepbl NPUMEHEHUA. « TOYKN pocTa» HayKW: HenapameTpuka,
poGacTHOC T, 6erTpen. MHTEPBafibHbIE AaHHbIE, HEYWUCIOBLIE AaHHBIE.

2. CoBpemMeHHasi Teopus U3aMepeHUn. LLIKanbl 1 peiTUHr.

3. AHanus YyucnoBbIX BeNUYMH U HenapameTpu4yeckasn
cTaTMcTUKa. OLeHUBaHNE XxapakTepucTUK pacnpeneneHusa u
AOBEpPUTENDbHbIX UHTEPBAanNoB AnA HUX. (YacmuyHo paccm. 6 OTC)
lpoBepka 0QHOPOAHOCTY ABYX BblIOOPOK.

4. MHOromMepHbIM CTaTUCTUYECKUIA aHanu3. i Koppenauusa u
(NnuHeHan) perpeccus. AucnepcuoHHbIN aHanus. (vacm. -e OTC)
PaKTOpHbI aHanu3s; KNacTepHbi N AUCKPUMUHAHTHDIA aHanus.

5. AHanus v NporHo3 BpeMeHHbIX PAAoB. M TpeHab!.
ABTOperpeccua. CUCTEMbI IKOHOMETPUYECKUX YpaBHEHNIA.

6. CTaTuCcTMKa HeYUCINOBbIX AaHHbIX.

7. CTaTucTUKa UHTepBanbHbIX aHHbIX.

8. YCTOM4YMBOCTb CTAaTUCTUYECKUX MpoLeayp.

9. SKOHOMeTpU4ECKNE MEeTOAbI SKCMIEPTHLIX UCCcneAoBaHWNA.

10. SKoHOMeTpUYeCKMe MeToAbl yNpaBneHusa Ka4ecTBOM.

/N
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JKOHOMETPHUKA

TEMA 1. MatemaTUKO-CTaTUCTUYECKMNE OCHOBbI 3KOHOMETPUKN

Tema 1.
MatemMaTUKo-ctTaTUCTUYECKue
OCHOBbI 3KOHOMETPUKU

e* KnioyeBou BON POC MaTeMaTUKWH.

= HE BCE JIM PABHO?!

X KK

MpenogaBarenb (BO3MyLaACh):
— Bb1 cnbiwwanu o Teopuu

eepoamHocmeli? - (.n.;}u\j
CryneHTbl (3agymaBLUMCh):
— BeposmHo... \” '\.

padobl:

€ CnyuvaliHble NnepeMeHHbIe U OLIEHKU

€© Ananu3 BapuauuM 1 B3aUMOCBS3M

Cm. makxe npedmemel:

¢ Teopusa BepoATHOCTEN U
MareMmaTuyeckasa ctaTtucTuka

¢ Teopusa cTaTUCTUKU, membi:

B CpedHue senuYuHrbl U nokasamernu sapuayuu
B KoppensyuoHHO-pezpeCcCUOHHbIU aHanus

(S9]

Tema 1 OKOHOMETpPHKA
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E.M. Cnupuoonosa

@ X4 §1. CnyyanHble
" nepemMeHHbIe U OLIeHKW
OcHoBHbIe onpeneneHua s TBuMC

1. Cny4yauHasi nepemMeHHas (Cn.n.) —
nrbas nepemMeHHad, 3Ha4eHue KOTDDOH
HE MOXET ObiTb TOYHO NMPpeOCKa3aHo
> [ucKpemHas c.Mn. — NMeeT onpeaerneHHbIn
Habop BO3MOMHbIX 3HAUYEHNIA
» HenpepkieHas C.M. — MOXET NpUHUMAaTL
noboe 3HavyeHne U3 onpeaenieHHoOro
auanasoHa

Tema 1 JEOHOMETPHED

@ X4 §1. CnyyanHble
n nepemMeHHbIe U OLIeHKW
1
2. Mam.oxudaHue = -
duckpemHol cn.n.: E(x) = _Zixfp i =H
=
Mat.oxugaHue hyHKLNK: E(g(}.)) — Z g(x;)p;
[paBuna pacyeTa MaT.oXUOAHUSA:
E(x+y+z2)=E(x)+E(y)+E(2)
c =const = E(cx)=c- E(x); E(¢c)=c

Tema 1 JEOHOMETPHED
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JKOHOMETPHUKA

@ X4 §1. CnyyanHble
n nepemMeHHbIe U OLIeHKW
3. Teopemuy. ducnepcusi OUCKpemHouU ¢n.n.:
pop.var(x) = E((x— 1) )= 3. (5, - )’ p, = 0
ol > ¥ E:]'
o* = E(x")~(E@)) = BE(x*) 4

4. HesasucumMocmb CriyyalHbIX NepeMeHHbIX:
E(g(®)-9(»)=E(g(») E(g(»))

<u:1u E(x-y)=E(x) E(}r)> < XuY — nezasucumet

Tema 1 JEOHOMETPHED 3

@ X4 §1. CnyyanHble
" epemMeHHbIe U OLIeHKU

5. MnomHocmb pacnpedenerus f(x)

(aHrN.: «PyHKUUS MIOMHOCMU 8EPOSIMHOCMUY)
- TONbKO ANA HenpepbIeHbIX C1..!

Mart.oxugaHne: [ = Ix - f(x)-dx
Oucnepcus: o’ = [(x— ,u)z - f(x) - dx

Temal JROHOMETPHES ]
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@ X4 §1. CnyyanHble
* MepemMeHHble U OLIeHKU

6. [MocmosiHHas u cny4YyauHas
cocmaenslowue cn.n.. y — u +

U — 4Y1nCcTO GJ'IY‘-I&HH&FI COCTaBNAKLLAA,
MaTt.oxXngaHne n ancriepcua.

E(wu)=0; pop.var(u)= E(uz) = oﬁ

— E(x)=p; pop.var(x)=o0,

Tema 1 JEOHOMETPHED

@ X4 §1. CnyyanHble
" epemMeHHbIe U OLIeHKU

7. OueHku u cnocobkl oyeHUBaHUs:

_ 1.
Mam.oscuoanuet — x=— ) x; (cp.apupa)
i=1
2 : 1 & =2
Hucnepcuac™~ — S° = —1 > (x; —x)
n—1iq

OL{EHKM —TOXe  oJ.n.. x=4u+1u

Temal JROHOMETPHES
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JKOHOMETPHUKA

@ X4 §1. CnyyanHble
* MepemMeHHble U OLIeHKU

8. CBoOMcCTBa OLIEHOK:
A. HecmeuweHHOCMb — MAT.OXUA3HUE OLEHKN PaBHO
COOTB. XapaKTepUCTHUKe reHepanbHON COBOKYNHOCTH.
X — Hecmell.ol. 4, $2 — Hecmel.ol. o2
HecmelWweHHbIX OLUEHOK ANnga U U 02— MHoro!

B. 3¢ppekmusHocmb —
Hecmelll.ou.B cuntaeTca bonee
acbheKTNBHOW, Yem HecMmell.ou. A,
ecnn yHKUNA NNoTHOCTU B —
Donee cxarta.

X — camas add. U3 Bcex HecMell.ol. Y

k4

Tema 1 JEOHOMETPHED g

@ X4 §1. CnyyanHble
" epemMeHHbIe U OLIeHKU

8. CBOMCTBA OLIEHOK:
A vs B? Kakas olLeHka nyJlle — HecMellleHHas unu

3P eKkTUBHAS (T.e. ¢ MMHUMaNbLHOK gucnepcueir)?
Bbibop — ocyLlecTBNaeTCa No « PyHKLUUN NOTEPLY.

C. CocmosmernbHOCMb — «npefen no
BEPOATHOCTW» OLIEHKW paBeH COOTBETCTBYIOLLIEN
XapaKkTepUCTUKE reHepanbHOM COBOKYMHOCTH.

X - COCTOATENbHaA oueHka: plimx =y

B GonblUMHCTBE CNy4YaeB HecMelleHHasa oueHKa asngaeTca
COCTOSATENBHOM, HO ECTb UCKYCCTBEHHbIE» KOHTPNpUmepbi!

Temal JROHOMETPHES 10

<|
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?h §2 AHanus Bapuauum
e N B3aUMOCBA3U

1. Aucnepcusn (ons xapakTepucTukn Bapuauum):
» meopemu4yecKas — pop.var(x)
» eblbopoyHas — Var(x)

pop.var(x)=FE ((x —F (x))2 )

AL EeaER St
Var(x) = — Z(xf - x)z
-1
Var(x) - cmelwleHHasa, HO COCTOATENBHAA OLUEHKa pop.var(x)

2% §2. AHanu3 Bapuaumn
“ U B3aUMOCBSA3N

CBoWCcTBa ANCNEPCUN:
v=x+z=>Var(y)=Var(x)+Var(z)+2Cov(x,z)

yv=c-x,c=const = Var(y)= ¢’ -Var(x)
yv=x+c.,c=const — Var(y)=Var(x)
y=c,c=const — Var(y)=0

Var(x) = Cov(x,x)

Temal JROHOMETPHES 12



JKOHOMETPHUKA

@ mai& §2. AHanu3 Bapuauuu
* 1 B3aMMOCBSA3U

2. KoBapuauusa (ons xap.-ku HanpaBneHus CBA3N):

» meopemu4yeckas — pop.cov(x)
» eblbopoyHas — Cov(Xx)

pop-cov(x,y) = E((x - E())(y - E(»)))

Cov(x) =3 (0, -~ )= Ty —¥ 3

(S i=1

Cov(x) - cmelleHHasa, HO COCTOATENBHAA OLUEHKa pop.cov(X)

® 3% §2. AHanu3 Bapuauuu
* 1 B3aMMOCBA3U

CBoWcTBa kKoBapualuu:
y=w+z = Cov(x,y)=Cov(x,w)+ Cov(x,z)

yv=c-z,c=const = Cov(x,y)=c-Cov(x,z)
v=c,c=const — Cov(x,y)=0
v=a+b-z —> Cov(x,y)=b-Cov(x,z)

¢ HepocraTtok: KoBapuauua UMeeT pasMepHOCTb U 3aBUCUT
OT eauHuY usmepenna = HE xapakrepusyet CUJTY ceasw.

Temal JroE0METPHES 14

17



E.M. Cnupuoonosa

@ Xy §2. AHann3 BapuaLm
* 1 B3aMMOCBSI3M

3. Koppenauusa (xapaktepusyeT cuny ceasiu):

3.1. B cnyyae napHow 3aBucumocTtu Y(X) ucn.
(napHbIlU) NUHEUHbIU KO3¢heh.-m Koppensyuu

3.2. B crnyyae MHOXeCTBEHHOMW 3aBUCMMOCTH
Y(X,, X, ..., X)) vcn.:

» MHOXecmeeHHbIU Ko3gheh.-m Koppensyuu
» YacmHble Ko3ghgh.-mbi Koppernayuu

Tema 1 JEOHOMETPHED 13

® 3% §2. AHanu3 Bapuauuu
" 1 B3aMMOCBSA3U

3.1. MapHbIU NUHEUHbIU K.-m Koppensayuu:
» meopemuyeckul — p
> @bI6OPOYHBIU—-T

i pop.cov(x,v)
£ \f pop.var(x) - pop.var(y)
e g Cov(x.y) 8! Cov(x,y)
.
e ey arGvar()

I, — HEcmelleHHas (!) u cocToATenbHas OUeHKa P,

Temal JROHOMETPHES 16



JKOHOMETPHUKA

@ '“*ﬁ §2. AHanu3 Bapuauuu
* 1 B3aMMOCBSA3U

PacueTHble chopmynbi:

Tema 1 JEOHOMETPHED 17

2% §2. AHanu3 Bapuaumn
“ U B3aUMOCBSA3N

XapakTepucTUKM KoaddpuumneHTa Koppensayun:
e -1=p=+1

Ecrmp<0= CBA3b 00paTHasq,
ecnmP>0= CBA3b Npamas.

Yem Gnuke | P | k 0, Tem cBa3b cnabee,

yem Gnuxe | P | K 1, Tem cBA3L cunbHee.

d p=0 % r=o0
Ecnu X u Y — Hezasucumel —> 0 = 0.
Ecrur=0 ﬁ Xn Y — HezaBUCUMBI.
Ecrm Y=a+bX, to.npu b>0=—= r=+1;npub<0=—0D r=-1

&

* % % 0

Temal JROHOMETPHES 18

19
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E.M. Cnupuoonosa

@ ‘;*?ib‘ §2. AHanu3 Bapuauumu

* U1 B3aUMOCBA3U

3.2. OUeHKU MHOX{ecmeeHH020 (R) n YacmHoe20 (r)
KoaghgbuyueHmMoe Koppensauuu.

Paccm. coBokynHocTs M daktopos: X, X,, ..., X,

CTpouTca MaTpuua napHeliX NUHEWHBIX K.-TOB KOppenauuu:

—

R ‘R ‘ 1 M2 ?"lm\i.
i(om scex ocm.) . M2 o Fam |

WNN
M a5 1 _}

i Rff 2
r{;’{ucm_ eceocm} T T = =
'IRI'iRﬂ' Mq - MHHDP — OnpedelMTeNnb MaTpulbl,

~ i nonyy. u3 R BeIMepKUB. FCTp. U j-<Tno.
20e Rg:(—lejM’g R.

i E.I'II'EGPEH"-IECHDE QOMNornHeHne arnemMeHTa rb.-
Tema 1 JEOHOMETPHED 19

~ §2. AHanu3 Bapuauum

“ N B3aUMOCBHA3N
[Ona 3-xmepHoun coBokynHocTun cpaktopos {X,Y,Z}, raeY=f(X 2Z):

D 2 2
R - i1— ‘ R ‘ i ?’:vx + r}'z =2 ?:vx ' ?:}'z "z
yr) =yl F = :
R}}' e Yz
7 e R}'.‘-'f - Py Tz " Ty

wlz™ = = 5 : -
\ R}'}'Rﬂ’ \/ (1 1 )‘ (1 i ?:vz )L

Xapakrepuctuku: mHoxects. 0 £ R <1 - cuna cessu:
napHble 1 yacTHble (—1) = = +1 — cuna n HanpaeneHue.

Temal JROHOMETPHES 20



JKOHOMETPHUKA

® Xy §2. AHann3 BapuaLum
* 1 B3aMMOCBSI3M

[MpoBepka 3HAYUMOCTU KO3(PPULMEHTOB KOPPENALMN:
» [na napHbIX n YaCMHbIX -

t-ctaTUCTUKA (pacripedeneHue CmbodeHma)

3 roe n —obwem HabnwaeHun,
[= n—[-2 [ — nopagok YacTHoro Koadd.-Ta
1-#7 (= YMCNO UCKNKOUEHHbLIX (haKTopoB).
[Ina napHbiX koadd.-tos [=10
Ecnu >t (a; 4.c.c.=n-Il-2), TO C BEPOATHOCTbIO P=1—a

Kpum
runoTesa ob oTcyTcTBUKN cBA3U (H,y: p=0) oTBEpraeTcsy,

CBA3b — He cnyJaiiHa.

Tema 1 JEOHOMETPHED 21

ﬁéﬁh §2. AHanu3 BapunaLum
* N1 B3aMMOCBA3U

NMpoBepkKa 3HAYUMOCTU KO3 DULMEHTOB KOPPENALUN:
» [lna MHOXXecmeeHHO0:20 -

F-ctratucruka (pacnpedeneHue Quuwepa-CHedekopa)

roe N —obbem

2 2

B :;(xl,---_-xk) B 1 _R}'(xl:...:xk) HabnwaeHun,
r I : ARl SmAD K — uncno dbaKTOpHBIX
f NPWU3HAKOB.

Ecnun F> Fxpum (a; 4.c.c..=k, 4.c.c.,=n-k-1), TO C
BEPOATHOCTLIO P=1—a runotesa 06 oTcyTcTBUM CBA3M
(H,. p=0) oTBepraeTcyd, CBA3b — HE CNyYaiHa.

Temal JROHOMETPHES 2



E.M. Cnupuoonosa

TEMA 2. PerpecCCUOHHbLIN aHanu3

Tema 2. : —jﬁ
PerpecCHOHHBLIM AHAJIN3
«Cywecmeyiom oee eeuyu,

npoyecc u320MoeIeHUA

KOMOPHIX ayuiue He 2

guoems. COCUCKU U
IKOHOMEempuecKue

oYenxu...» 34

SnBapn JInMep 34

(“Lets’s Take the Con out e

of Econometrics”, 1983) | =
ITaparpagbl TeMBbI: A =

Tegie

€© IlapHbIi perpeCcCHOHHDIH aHATN3

7..;‘ 4‘ - ’.

€ MuoxecTBEHHEBIN aHAIN?

€ CgoiicTBa K03 EHTOB perpeccus f -~
€ IIpeobpa3zopaHys MEPEMEHHEIX :

Tema 2 SKOHOMETPHKA

22



IKOHOMETPHUKA

§1. Ilapnbii
pPErpeCCHOHHLIA AHAJIN3

kil

Joisdunbic ik

i
|

i} 4
radendertonted 1111

[Inan neKnyu:

» 1. Monens napHO¥W THHEHHOH perpeccui

» 2. OneHKa NapHOH THHEHHONH perpeccun
METONOM HAMMEHBIIHX KBAAPATOB

» 3. KagecTBO OnleHKH: KOhGhHIIHEHT
OeTepMHHAIINHN

Tema 2 SKOHOMETPHKA

rURRRELLE 7 i i
]
i NS
|
foulimione

1. Mogens napHO¥ TWHEHHON PErPECCHH %

Bnuaxue cyvastHoro unesa

y v
y=etpxtu i
rae: Y — 3aBucHMan :
(pesynsTaTHBHAA) TIEPEMEHHAA, 1P
X — He3aBHUCHMaA a % s A
(bakTopHas) NEpEeMEHHAA;
a 1 } — mapaMeTphl perpecCHi;
U — CIYUAUHBLI Y1CH. " % % x

ITpHYHHBI CYIIECTBOBAHHA W:

* HeBkimroueHNEe OOBACHIIONINX IIEPEMEHHBIX

* ArperupoBasue IepeMeHHbIX

* HenpasiuipbHasg CTPyKTypa MOIEIN

» HempaBiuibHas QyHKIIOHATbHAS 3aBHCUMOCTD
* OmmoKN N3MEPEHNA

Temal

JKOHOMETPHEA

y=o+ fx




E.M. Cnupuoonosa

MCTOJAOM HaMMCHBIIINUX KBaJapaToB
VpaBHEHNE: 9 =a+bx
(a — o1leHka a, b — onieHka f3)
OtxioHeHs (oIMOKN): ¢,=y;—¥;=y;—(@+bx,)
Meton HanMeHbIx kBagpaTos (MHK):

S=2 e =X i—a~bx)?— min

~

&

i Z'yi —b in
a=—"—

Z3 na+bXx,—2>y =0 -

= 3 = :
as 0 arx—bXx —>xy =0 fe nxxy,—2x% 2y,
&b

i L nzxil _(Zx! )2

=0

Tema 2 SKOHOMETPHKA

2. OneHka apHO¥ JIMHEHHOM pErpeEcCUH

Hnrepnperanus MogeneH
» YpaBHECHHE perpecCcHH: y =at b X

v’ KoathduumesT b MOKa3bIBaeT Ha CKOMBKO CBOMX eIMHHUII B

cpenHeM M3MeHHTCA Y HpH yBelmdeHHH X Ha ONHY CBOK eIHHHIY:

v  Koa)HIHeHT 2 MOKET He HMeTh CMBICHA (OnpenenieT
TIONTO’KEeHHe TIPAMO#i Ha TNIOCKOCTH).

» YpaBHeHNE JHHAMHKH: fl =a+bt

rae t — BpeMeHHO# mapaMeTp (IOPAOKOBEIN HOMEpP IepHOa)

v KoadduumesT b moxassiBaeT Ha CKONBKO CBOMX €QHHHII
H3MEHHTCS Y B CPENHEM 3a IEPHOL;

v Ecmn t= {1, 2...., n}, To K03} QHIHEHT a MOKa3bIBaeT
OLIEHOYHOe 3Ha4deHHe Y [0 Hadajaa HCCIeoyeMOoro Mepruoaa;
B IPYTrux ciiydaix Ko3adHIMEeHT a MOXKeT He HMETh CMBICIIA.

Tema 2 SKOHOMETPHKA

24
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IKOHOMETPHUKA

2. OnieHKa ApHOWM JIMHEHHON PETPECCHH o -+

CpencTBa IOCTPOCHHUS YpaBHEHUMH -

B crenmanbHbIX CTAaTHCTHYECKIX MTaKeTax:
» STATISTICA

» Micro TSP (EViews)

B snextponnsx Tabmmax MS Excel:
* CTAHJAPTHBIE CPEJICTBA:
— f.: Cratuctuueckue. JHHEHH B

— rpagmr: /(narpamma. Toueuynas. fodaButh
nuHUI TpeHaa. M ITokasate ypaBHEHHE

* CrienHaIbHbIe (CTATHCTHYECKHE) CPEICTRA:
MmeHio Cepeuc. Hapctpoiiki. [TakeT aHamisa

Tema 2 SKOHOMETPHKA

3. KauecTBO OlICHMBaHMA:
K0>)QHUIIMEHT JeTePMUHAINHA

A
Y; -8 +b X; < «TCOPETHYECKHE)» 3HAYCHHA

U
(dhaKTHYeCKHe 3HaAYCHUA —> Yi S Yi+ ei (ei— «OCTaTK»)

TIpasuiio cnokennsa aucnepenit: Var(y)=Var (§)+Var(e)

Kosdduiment netepmMunarmym
g YaG) | Vare) ,  Fe
Var(y) Var(y) >y, — )

XapakTepH3yeT «00BACHAKINYIO COCOOHOCTh» MOESIH!
Wutepnperans: Bapuamya Y Ha {R?} o6ycnaBinBaercs
Bapuaipeii X, a Ha {1-R?} — mpounmu pakTopaMiL.

Tema 2 SKOHOMETPHKA

: . HELEATS ] soviededanding
=AU Rl S e s e .,‘; UMV RYEKS Al (L Ul T
: T [} 4
LU &t . ARANROANNAAAS AN 1) | 4
] ‘ i i
L) 1 ‘. ‘ LS 3 q 1 . 3
|01 1) 1) 1) | S, 1771 PO 118 M L A, LT : i T LR L T A

0<R2<1
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{
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26

E.M. Cnupuoonosa

§2. CroiicTBa k03¢ PUIHEHTOB
perpeccun. IlpoBepka rumores

IInan nekumu:

» 1. TlocTosHHEIE W CIYYAHEIE COCTARNAIONINE
K03 GHIHEHTOB perpeccHi

» 2. [IpennonoxeHus O CIydaiiHoM 4ieHe
» 3. HanexHocTh k03 OHINEHTOR perpeccHn
» 4. IIpoeepka rumotes: t-TecThl

» 5. F-TecT Ha KA4eCcTBO OLEHWBAHUSA

» 6. B3auMoCBSA3b MEXAY KPHTEPHAMH

Tema 2 SKOHOMETPHKA

1. ITocTogHHEIE M CTyYaWHBIE COCTaB-

[hedid

|
dedebetntad 1111

LERE Sl U e == 1111111
)
i sl sl uisl i flidin
- i |
ulimione - i

o =

PR

38

i e =

= om
== e

asromuye ko3QQUIMEHTOB perpeccun
Cov(x,y) =Cov(x,[a + Bx+u])=Cov(x,a)+
+ Cov(x, fx)+ Cov(x,u) = B Var(x)+ Cov(x,u)

- Kospgumment yrna Haknosa b
7 Cov(x,y) L Cov(x,u)

Var (x) Var (x)
OOCTOAHHAA c:rytlaiinaa
COCTaenArOmanz COCTaenArOman

AHaitornuHo: a=0q + ...

VicTuHHBIC 3HAYCHHE & U f HEU3BECTHBI.

YToObI ONpeaeuTh, HACKOJIBKO XOPOIIH OLICHKH @ U b,
Hcnonb3. Meton MonTte-Kapiio.

Tema 2 SKOHOMETPHKA
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IKOHOMETPHUKA

2. IlpeanonoxeHus o cayJalHOM WiICHE

YtoOk! perpeccuoHHslii ananu3 no MHK maan myurine
pe3yJIbTaThl HEOOXOIUMO, UTOOBI CITyJaiiHbI WIeH #
YIOBIIETBOPSI ycnoBuAM [ 'aycca-Mapkopa: -
* 1-e ycnosue I'.-M.: M(u)=0 (npu sanmann ypaBHeHmi |
cBOGOJHOTO WICHA @ BBITIOIHASTCA aBTOMATHUESCKH)

* 2-e ycnoBHe I'.-M.: D(1)=6* (nucnepcus cinydaiisoro
WIeHa IOCTOAHHA — «2OMOCKEOACMUYHOCTNBY)

* 3-¢ ycnosue I'.-M.: Cov(u;,u;)=0 oas ecex i#j
(ocTaTKN BO BCEX HAOMIOACHHAX CTATHCTHIECKH HCS&BHCHMH)

* 4-e ycnoue I'.-M.: Cov{x,u)=0 (oGpacusromme

NepeMEeHHbIE H CIIYYaifHbIil WIeH — He3aBHC HMBI)
* IpeAMnoNokeHHe 0 HopManbHOCTH: #~N(0,0)
ocHoBaHo Ha IIIIT (cm. TBHMC); mpoGiieM HE BO3HHKAET

Tema 2 SKOHOMETPHKA

Heo0xoauMo ONpeaenTh:
* ABJIAKOTCA JIH OIIEHKH K.-TOB PEerpeCcCHH HeCMeIeHH bIMH?
* KaKOBa HX TOYHOCTH (3P eKTHBHBI TH OHU)?

E(b) E[
ecru X —ne cayu., mo E(Cov(x,u))=0 = E(Mb)=p

(@)~ 85)- Eb-)- e+ 5.7)-5-£6)la+ )50

v/ ecJIH BHIIOIHEHO 4-¢ yeinosue [aycca-Mapkosa,

TO b — HECMEINeHHAaA OlSHKa S

v/ eCIIH BBINOJHEHH! 1-e U 4-¢ ycinosua [aycca-Mapkosa,
TO @ — HECMEIEHHAA OLICHKA O

Tema 2 SKOHOMETPHKA
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E.M. Cnupuoonosa

3. Hanex#HocTh K03 (QHUITHEHTOB PETPECCHH

JTok.-Bo: 1983,
. Ix.Tomac (Thomas)

o2 ? o2
. ay=-211 i Dy=—=% L
PAPARE D) n { +Var(x)J FOp VLG n-Var(x)

2 = N
O, —Heussecmua, eéHecMelennan oyerxa: S, = =i Var(e)
n -—

—> CTAHJAPTHBHIC OMMOKH (OLIEHKH CTaH/I.OTKIOHEHMUII):

$2 - 5 ( 52
S.e.(a)= 7{1*— Var(x)] Se(b)— m

Teopema I'aycca-Mapxkosa: Ecin yenosusa [aycca-Mapkosa

BBITIOJTHEHBI, TO KOA()(HITHEHTHI perpeccHH, MOCTPOSHHOI 1o
MHK, 6yayT Hauny4qmHMH THHSIHBIMH HeCME IISHHBIMH
OLISHKaMH (best linear unbiased estimators - BLUE)

Tema 2 JKOHOMETPHKA

1l

- ]
\

g s AL
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3
Wiy
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4. IIpoBepka rMIoTes: t-TECTHI
OO6mwmii cmygai
Hynesas runotesa Hy: B=P, (ansreprarusras Hy: B#£P, )

E : ’_‘_N E= ;S.d.z -a—j.

HIONWIHOCHD pacnpede.-’renun ECJI.H 6 <= (Bo_z. S.d.)
win > (By+z-S.d.),
To runoresa H,
OTBEpraeTca

C BEPOATHOCTHIO,

COOTBCTCTBYIOIIICﬁ z
»  (moxk.-mp dyukym Jlammaca)

po_z,S.d_ pO 50+Z'S.d_
. > P=0,95 < 7=1,96
0071aCTs MPHHATHA PEIIeHUA P=0.99 & 7=2.58
. >
Tema 2 SKOHOMETPHKA

28
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IKOHOMETPHUKA

4. ITpoBepka runores: t-TeCThI
OO6mwii cimygai

Ha mpakTike cTaHZapTHOE OTKJIOHEHHE KO3 duiieHTa

perpeccuit S.d.(b) — HEU3BECTHO, €T0 OIIEHHBAIOT C IOMOMIBIO |

«CTaHOapTHOI omuOK» — S.d.(b) (paccy. B cTaT.makeTax).
b= ,Bo

S.e.(b)
f-cTaTieTHRA HMeeT pacnpenenerne CreionenTa (f-pacmp.)

3aBHCHT OT YHCJIa CTeNeHeH cBoOOo bl yee=rn-k-1,

rae # — o0beM HaOmoaeH i, kK — YHCI0 (aKkTOpoB.
(TTpu uce>20 pacnp.CTpioneHTa NPAKTUYESCKH COBIL C HOPM.pacHp.)

T.o., runote3y Hy: B=Py:

* HC CIICAYCT OTBEPrarTh, €CIIH

CooTE. [-CTATHCTHKA TpUMeT BUI: [ =

< 0o
Kpum Kpum

* CJIE[IyeT OTBEPrHYTh C BEPOATHOCTRIO P=]-@, ecii | 1 =1,
IUIA OTIPEAENICHHOTO ¥CC ¥ 3aJaHHOTO YPOBHA JOBEPHA @

Tema 2 JKOHOMETPHKA

4. IIpoBepka rMIoTes: t-TECTHI
J{loBepHUTEIEHBIE MHTEPBAIBI

b — «Toue4HaA OUEHKA» f.
BepoATHOCTH cOoBMafeHUd b ¢ HCTHHHBIM 3Ha4YeHHEM [ - HEBEIHKa.

CTposAT HOBEPHTENbHBII HHTEPBAN. BKIIOYAIONINI 3HaYeHHE
C BBICOKOI, 3apaHee ONpe/eleHHO BePOATHOCTEIO:

b=t - Se(by= BB+, Selb)

rae: f — TeopeTHUecKoe 3HAUCHUE KO3 GUIMEHTA PETPECCHE,
b — monyueHHaA B pe3yIbTIaTe pacyeToB oucHKA, S.e.(b) —ero
«CTAHIAPTHAA OUIHOKA, by, — COOTB. «KPHTHYECKOE SHAUCHHEY

(oM. Tabmumry t-pacnpenencams CreroneHTs)

Jroboe runoreTnueckoe 3HaUCHUE f, COOTBETCTBYIOIIEE HHTEPBATY,
HE OyZET OTBEPraThCA MOTYYEHHBIM PE3Y/IETATOM OLIEHMBAHUA

09%-ubrt naTepBai (1A ¢=0,01) sceraa nmpe 95%-Horo (anz a=0.05)!

Tema 2 SKOHOMETPHKA
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E.M. Cnupuoonosa

4. IlpoBepka rumnores: t-TecThl
IIpoBepka 3HAIUMOCTH

ITposepxa Toro, Yo K03 HIMEHT PErPECCHI SHAUMMO OT/I4aercs ot 0.

Hynesas runoresa Hy: P=0 (anprepratusnas Hy: B#0)
5]
S.e.(b)

Torma pacyeT ~CTAaTHCTHKH MOKHO «YIPOCTHTBY: o

BBIBOABI O 3HAYHMOCTH KO3 DHITHEHTA:

*Ecm £ >4, (cM. 1ab t-pa enenus CTLIONCHTA

U OMPENEIeHHOTO ¥CC M 3aJaHHOr0 YPOBHA JOBEPHA @,

To runote3y Hy (o HesHauuMOCTH KO3 duiHeHTa perpeccmi)
CIIeAyeT OTBEPTHYTh C BEPOATHOCTEIO P=1-@; K03 QuieHT
(¢ TOit 7K€ BepOATHOCTHIO) — 3HAUHUMBIIL.

* Ecim £ <t,,,,, . TO TunoTe3y Hy oTBeprats He CleyerT;

K03 UIIHEHT He ABIACTCA 3HAUHMBIM.

Tema 2 SKOHOMETPHKA

4. IIpoBepka rMIoTes: t-TECTHI
«JImpraeckoe oTcryiuieHHe» B TBuUMC

OO6s1uHO npoeepArT HECKOJIBKO yposHeit
3HAYHUMOCTH: 0=40.01; 0,05; 0.1} > P={99%; 95%, 90%}.

v Eciii runoTes3a OTBepraercsa IJid BCeX O, BBIBO AEIa0T
¢ OoJIBIIIEH BEPOATHOCTHIO (P=99%).

v Ecimu runote3a HE oTBepraercs mjid BceX @, BEIBOJ,
JENIAI0T C MEHbIIEH BEPOATHOCTHIO (P=00%).

v’ Pe3ynbTaThl ABYX TECTOB MPEACTABIAKOT B TOM ClIydae,
eciu ¢ P=95% H, ClieAyeT OTBEPIrHYTh, a ¢ P=99% —xer.

% Omuoka I poaa: oTBepraercsa HCTHHHAA THIIOTE3A
< Ommuoka Il poga: He oTBepraeTcs J0KHAA THIIOTE3a

I'mnoTtesa: moacyauMbIH HEBHHOBEH
Omn6ka I poga: ocyamm HEBHHOBHOTO
Omu6ka II poxa: onpasnamt BHHOBHOTO

Tema 2 SKOHOMETPHKA
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IKOHOMETPHUKA

4. ITpoBepka runores: t-TeCThI
OpHOCTOPOHHMH t-KpUTEPHHA

B 3KOHOMHYECKHX MOJENAX YacTO 3apaHee H3BeCcTeH 3HAK
ko3¢ duIeHTa yria HakjIoHa f:

= > 0 — npu npaAMOit 3aBHCHMOCTH,

» < (0 — mpu oGpaTHOI 3aBHCHMOCTH.

B 3TuX ciny4asx i IpOBepKH 3HAUHMOCTH MOKHO
HCIIOB30BATh «OJHOCTOPOHHHE t-=TeCTHI):
Hynesad runotesa Hy: f=0; anprepHatusHad Hy: f>0 (£<0).

il

(1)

YPOBEHb asycroponnmit t-rect | 0.2 | 0,1 [ 0,05 | 0,02 | 0,01

AOBEPHA & | onocroponnwmi t-rect| 0,1 | 0,05 [0,025| 0,01 | 0,005

T.o. HCII0TB30BaHNE OMHOCTOPOHHETO KpUTEpHi (rae 3To momycTimo!)
MIO3BOJIAET NMOMy4YHTh OONBIIYVI0 MOITHOCTE 1A TI000TO YPOBHA AOBEPHAL.
=3 BEPOATHOCTD IIPUHATHA JIOAKHOM Hy (Jr BepoatHOCTE ommbok Il pona)

Tema 2 SKOHOMETPHKA

5. F-TecT Ha KaueCTBO OIlCHWBAHMIA

Heobx. y3HaTh, OTpaKaeT /I IIOTYICHHOE 3HAYCHHE K.~Ta ACTCPMIHALIH
R? HCTHHHYIO 3aBHCHMOCTS, WM OHO cydaiHo? Tatmm ama R? — wer!
Hcn. «xocBeHHBIH moaxom» — F-TeeT (ocH. Ha aHamMse AucHepeHil):

_ESS. RSS R’ 1-R’ Teopus: A. My,
kK nk-1 k nk-1 @ .T'peiGumnn
20e: n—obwvem evibopru (Koauvecmeo HabrwodeHull), (Mood, Graybill);
k — xonuvecmeo paxmopruvix nepemenmvix (X ;). 1963

ESS=Y(37-%) —"obwacnennaz"cymma xeadpamos.

RSS=Y(v-3)'=Ye —cymma xeadpamoe ocmamxos

[Var(y) =Var($)+ Var(e) = TSS = ESS +RSS =X (3 — y)’]
Ecmm F>F ., (cn. Tobme _
akj s onpenene}moro YPOBHA noe.epnx a (0 01 mnu 0, 05)
M 4HCeIl CTelleHeH cBo0oIb! ¥ee,;=K i 4ce,=(n-K-1),

TO ¢ BepoATHOCTEIO P=(1-a) rimotesy Hy: p=0 (o ciyqaiisocts
CcBA3M) CIIEAYeT OTBEPTHYTh; 3aBHCHMOCTD B II€JIOM 3HAYNMa.

Tema 2 SKOHOMETPHKA
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6. B3anMoCBsI3b MEXKIY KPUTEPUAMHU
B IAPHOM PErPEeCCHOHHOM aHaJIM3e

B maproM PETPECCHOHHOM aHATH3E (1 TonbKO B Hem!):

R; Var () Iar(a+br) B -Var(x) (Co»(x J)J lar(x) Cov(x,y) T 2 A
r »r =r '
Ja () V@) o |

var(y)  Var(y) | Vay) |\ Va®) ) Va@)
t-CTAaTHCTHRA U1 [IAPHOTO JIMHEHHOIO K.-Ta KOPPEAH (em. Temy 1, § 2):

tr)=ry (222 = (te))f = rn=2)
2

i
F-cratmeTnRa f — R’ - S L33 = F = (t(rxy))z
(em. Bonp.5): k n—-k-1

CrangapTHas ommoka Ama ko3(UINEeHTa YIia HakJIOHa (oM. BOmp.3): :

S.e.(b)=J Var (e) = Var(:e) B 1-R* | 1-r, ]
(n=2)-¥ar (x)  +|(n-2)- Paf(l) (n-2)-R* (n-2)-r]

t-CcTaTHCTHRA V1A K03 DOUINICHTA § vma HAKJIOHA (cm. Bonp.4):

b rgaln=2
O r i FpE )

X

Ya N1 —=2

Tema 2 SKOHOMETPHKA

=(t(®))

§3. IIpeoGpazoBanun
nepeMeHHbIX

[Inan nexumu:

» 1. BazucHag nponenypa
» 2. JlorapudMHugecKie npeodpasoBaHus

» 3. TpeGopaHng K CIy4aiiHOMY 4IeHY
» 4. Henmunelinas perpeccus

» 5. Bribop QyHKIMN: cIENHATBHBIE TECTHI

Tema 2 SKOHOMETPHEA
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IKOHOMETPHUKA

1. basucHag npoieaypa
JInHEeMHOCTh MOIEIH

Mopens MOKeT OBITh THHEHHOMN B IBYX CMbIC/IAX:
1. OTHOCHTENHHO NMEPEMEHHBIX (¥ U X)
2. OTHOCHTEJIBHO MapaMeTpoB perpeccui (o u B)

y=a+p-x {1) (1) - miHeiiHa B 000HX CMBICIIAX,

i (2) 1 (3) - 2-0¥i THUII IUHEHHOCTH,

y=a+-— 2} (4) u (5) - HEmmHeitHbIE.

v=o+ '3\/; <3> JUiA perpecCHOHHOTO aHali3a

: NPUHIHITHATHHOE 3HAYCHHE
v=c- P <4> HMeeT 2-i THII THHEHHOCTH;

< HEJIHHEIHHOCTH 1-T0 THIIAa MOKHO

y=a-p* <5> «000HNTH» 3aMEHO ITepEeMEHHBIX.

Tema2 JKOHOMETPHEA

1. ba3sucHag npoueaypa
3aMeHa IEPEMEHHBIX

TunepGoa: y=a+b/x
3amena: z=1/x —
JIuneiinasg ¢p-1: y=a+bz

AHaAITOTHYHO:
X y=a+b\x
IIpumep: y=atbx3
Y —copoc, X — 1ieHa U T.II

Tema 2 3KOHOMETpPHKA

a N




E.M. Cnupuoonosa

RN

ey

2. JlorapudmMudeckue npeobpaszoBaHus

Cro¥icTBa JIOI‘apPI(I)MOB
y=a- e <4> CTeneHHbIe H MOKa3aTeIbHbIE
(bYHKIHN — HETHHEHHEI,
= B <5> HO MX MOKHO JINHEapH30BaTh!

JIOTAPHOM: x=log,b < a*=b

[IpaBuina BEIYHCIICHHA: OcHopaHHe norapapma
MO:KeT OBbITh THOBIM
log(X-Z)=logX +logZ; X.Z>0 (a>0, azl);
X B 3KOHOMETPHKE
log (7) =log X+logZ: X.Z>0 HCIIONb3. HA

norapudms! (In).

Cx v ;
log(X")=C-logX; X>0 Panee HCIIOTB30BATTHCE

OSCATHYHBIE JTOTapHMBbI
(mms HUX ecTh TaQuTHIIED).

Tema 2 JKOHOMETPHKA

I AAR JN.“:. A TR0 1T TRTRe SR AT Jved J - o RN
‘v‘,[\llr."':‘.l‘xh‘ Milscvey s AL { )
TOYEL N TRL L) SERCA TRk AR Rk AR (RS A
)
(YT A e

sy
bl

2. JlorapudhMugeckue nmpeodbpa3zoBaHus
CreneHHas QyHKIHA

N0 b>1 Crenennas -1: y=a-x®
Jlorapudmupyem:

= Iny=lha+bhx —
3ameHa: y=Iny:z=lhx—
JIuneitHas ¢-1: y=a+bz

O<b<]  -2AACMUYHOCHS CHENEHHON h-u:

_[OFAY] | ol X

il i
" 1l

> &= = =
X X/ X aX’ _
IIpustep: XpUBBIE DHIENA  (<b<1 — ToBaphl 1-0if HEOBXOAMMOCTH 25
Y —cnpoc, X — 10X0[ b=1 — oTHOCHTENBHON HEOOXOAUMOCTH | ]

(Ironomuveckan meopus) b>1— Tosaphl pocKoIIH

Tema 2 SKOHOMETPHEA

34



IKOHOMETPHUKA

2. JlorapudhMugeckue npeodbpa3zoBaHus
OKCMIOHCHIMANbHAA (DYHKIUA

x IMokazaTensnas -1 y=a-bX

SKCMOHEHIHANEHAA: ¥ = & * e

JlorapupmupyeM: Iny=lha+bx —
¥=Iny — Jluneiinai p-1: §=&+bx

HerepnpeTanus:

> b — cpegHuii TeMII MpHUpOCTa
ABJICHHUA BO BPEMEHH
ITpumep: X — Bpem4,
Y — sBIeHue, UMErIee BOIBUINHCTRO (l)ylmum‘i
TIOCTOSIHHBIH MIPHPOCT BO )
BpEMEHH (UHGIAULUA) M. 6. JIHHCAPH30BaHbI!
Tema2 JKOHOMETPHKA

3. TpeGoBanua k crygaiHOMY WICHY

Cany4yaliHbli YWICH ¥ JOJLKEH:
* YIOBIETBOPATH yciioBHAM [ aycca-Mapkoga,

* IPHCYTCTBOBAThH B MPe0OPa30BAHHOM YPaBHEHHH B BHE
cimaraemoro (+u).

1). JIuneiHpIe (8o 2-M cMeicre) YpaBHeHHA BHAA (1), (2), (3)
JOJDKHBI HMETh QIAHTHBHBIN CIIy4YaiiHblil YieH:

2): y=atf/x+u = y=atfz+tu z=1/x

2). HenunHelinbie (8 oboux cMeicnax) YpaBHEeHHA BUOA (4), (5)
JOJUKHBI HMETH MYJIbTHIUVIHKATHBHBI CIIy4JaiiHblIl YJICH:
@y: y=axPv = y=a+fz+u z=Inx, y=Iny, d=ln a
Crnyu.wI. ¥ HMeeT TorapudMHUIeCKH HOPMATBHOE PacIIpecICHHE.

3). Eciu ciiyyaiiHblil 4JI€H He COOTB. TpeOoBaHUAM 1-2,
MOMENb He M.0. IMHEapHu30BaHa —> HCIL. CIIEIl. METOMBI

Tema 2 SKOHOMETPHEA
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4. Henunelnaga perpeccus

Paccm. dynkuust Buma:  y=a+f x¥+u
@®-g — HelMHeHad U He M.0. JIMHeapu30BaHa. =

OO0branbIl MHK He roanTcs. Tem He MeHee, TIPHM.
IMPHHITHII MHHHMH3a0HH CYMMbI KBaAPpaTOB OTKJIOHEHHU .

IIpoueaypa oneHHBAHHA IAapaMeTPOB:

1). IIpuHIMaKOTCA HEKOTOPBIE MPABAOIOI00HBIE
3HAYCHHSA IAPAMETPOB (@&, B, , o). ITo rpaduky, Hamp.
2). BEIUNCIAOTCA «IIpeACKa3aHHbIe) 3HAYCHHS ¥ 110
(aKTHUECKUM 3HAYEHHAM X C HCIIONB3. @y, By, Yo -

3). BRIUHCIIAOTCA OCTATKH €; VIS BCEX HaOMI0ICHHUIT I
PACCUUTHIBAETCA CyMMa KBaJpaToB OCTAaTKOB:

S=3 e =3 (-3

Tema 2 JKOHOMETPHKA

4. HenunewHasg perpeccus

IIponeaypa oneHHBAHHSA IapaMeTPOB:

4). BHOCATCS HEOONBIIINE H3MEHEHUS B OJIHY HIH
HECKOJIBKO OLIEHOK ITapaMeTpoB: &, , B;, ¥

5). BRIYHCIIAIOTCS «HOBEIC) 3HAYCHHS § M OCTATKH €;
6). Paccu. cOOTB. CyMMa KBaIpaToOB OCTATKOB S,.

Ecimi S,< S, . TO HOBEIE OLCHKH (@, , B;, ¥;) CUUTAIOTCA
JTyullie IPEIBIAYIIEX (@, , By, o) H HX CIEHYET
HCIIONB30BaTh B KAYECTBE HOBOH «OTIPABHON TOUKN.
7). lllaru 4 —> 5§ —> 6 IOBTOPSIOT 1O TEX IOP. ITOKA

S He NepecTaHeT yMEHbIIAThCS. J[E€natoT BEIBOL, YTO

S MHHHMH3HPOBAHA. 1 KKOHEUHBIE» OLICHKH MapaMeTPOB

SBIIIOTCA onleHKaMu mo MHK.

I/ITepaI.IHOHHBIe l'[pOHCLlypr OLICHUBAHHUA HEJIMHEIHHBIX
perpeccm"i peaJIHSOBaHLI B HCKOTODPBIX CTAaT.NMAKCTaX.
B makere MicroTSP: >nls

Tema 2 SKOHOMETPHEA
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IKOHOMETPHUKA

S. Bribop dyHKIMM: coen. TecThl
OG6mue coobpakeHHs

CpaBHEHHE pa3IHYHBIX MOJEIEi:

1). ConepsxaTenbHBII aHATH?3 (BBIGOp — I3
3HAHIIT TEOPHH U MPAKTHKH aHamim3a). Hampimep,
(GyHKIHN CIIpoca — CTENEHHbIE, a He THHEHHBIE.
CM. DKOHOMHYECKYIO TEOPHIO

2). ®opManbHBIN aHAIIN3 (CTPOAT BCe BO3MOKHBIE

(VHKIUH U BEIOHPAFOT JIYUIIIVIO):

» R2 F- 11 t-CcTaTHCTHKH (B 061meM ciydae — 4eM
OombIIe, TEM JIYYIIe)

» IIPH IPHMEPHO OIMHAKOBBIX xapaK'repnchax
— RSS (uem menbnre) WIH CIIENHUAIBHBIE TECTHI

Tema 2 JKOHOMETPHEA

S. Be16op dyHKITMH: cell. TECThI

Tectrl bokca-Kokca

Weq meroa: nepeMeHHas Box, Cox, 1964
(YA-1)/A npu maMenernn A y# _ { T LY
MEPEXOAUT OT JTHHEIHOI
yHKIHE K ToTapHpMY: A A—>0 >InY
IIponenypa: e :
1. ITIpeoGp. 3aBHC.IEPEM. Y X = ?' > Yo =h 1}}1-
2. Paccu. HOBBIC ITEPEM.  __ y_*’?' _(i —~ X/ _1
YHanH)orlnoO' Y = lﬂ , X, = ’/1 |

3. Paccu. HOBEIE perpeccnn eS —
chexlorlnoo Y=o+ -X +u ; RSS |

4. Ompen. u3 BceX RSSY MUHHMATBHOE 3HauYcHHE RSSVEY |
5. BEIOHD. «KPaitHIOI0» PETPECCHIO, KOT. OiKe K RSSVEY |

Tema 2 SKOHOMETPHEA
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S. Bribop dyHKIMM: cnen. TecThl
Tect 3apemOku

Zarembka, 1968

YipoluieHHslil BapuaHT TecTta bokca-Kokca;
O3BOJIIET CPABHUTH JIMHEHHYIO H JIOTapH(DMHUECKYIO
MOJIENIH B OIIEHHTH 3HAYHMOCTH PA3THYHI.

() Y=aq+bX;  R,RSS,

(2 mY=a,+b,In X ; R}, RSS,

R'~R,

RSS 31. cpaBHIBaTH Henb3s! (RSS, Beerna < RSS,)
(1) VS (2)?

Tema 2 JKOHOMETPHKA

Paccwm. 2 Monenu:

S. Be16op GyHKITMH: cell. TECThI
Tect 3apembku

IIponenypa: | |¥]

1. TIpeoGp. 3aBuc.mepeM. Y: = ? 3 1g =" QK
0

2. OueH. HOBBIE perpeccui (¢ Y* BMecTo Y):
<3> Y —th _*_b-’»/Y ; RSS3 Teneps RSS

<4> iy a, +b4lnX; RSS4 COIOCTaBHMEI!

» RSS;<RSS, = CIeNyeT HCHOIb30BaTh (1)

» RSS,< RSS; = creIyeT HCIOIb30BaTh (2
n |. [ RSS, ]

1.
2 RSS,
Ecmn y? > thqm (acc=1, &). TO C BEPOSATHOCTEIO P=1-a
Pa3HUIIAa B KAaUECTBE OLICHHBAHUA — 3HAUHMA.

Tema 2 SKOHOMETPHEA

3. Ompef.. 3HAYUMO JIH pasnuyue:  y* =

"
Teass
< T £

N =11
= s
- =53
=
g |
= =
T g2 |
R |
S ==
e
S E |
- |
- "
- s
3 o =




IKOHOMETPHUKA

§4. MHokeCTBEeHHDIH
perpecCHOHHBLIH AHAJIN3

Inan nexkuuu:

» 1. JInueiigag MOIenb ¢ HECKOJILKHMH
HE3AaBHCHMBIMH TTePEMEHHBIMI

» 2. Henuneiinsie Mofenu

» 3. Cpotictea K03 UINEHTOB

» 4. KadecTBO OlLIEHHBAHUS

» 5. [IpoGnema MyTbTHKOLTHHEAPHOCTH

Tema2 JKOHOMETPHEA

1. JIuneHasg MOJEIb
C AByMi IICPCMCHHBIMHA
«KItaccryeckasy ITMHEITHAsS pPerpeccus:

ViTotPBx+tBX;tu;
Ipumep: 3aBUCcHMOCTE crpoca (Y)
oT jgoxona (X) u ueH Tosapa (P)
HcTHHHASA 3aBUCHMOCTB:
Y=0+B,X+B,P+u
O1LeHKa — ypapHEHHE TUIOCKOCTH:

Y=a+b X+b,P :

Yucteie 3¢ dexTsl: (1) — moxona (>0), (2) — uensl (<0);
KOMOHHHUPOBaHHEI 3P eKT 10X0aa U UeHHI (3).

A

------

Tema 2 3KOHOMETpPHKA
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1. JInHelHag Moaelb

Onenka mo MHK
MHK : s= Zei2 =>(y.—(@+bx, + bzxm))2 — min

a_S = "ZZ (}’i ¢ S blxli = b2x2i)= 0

oa
npaeuno
{6_6':_ Z’Ch(} —a—byxy; — xzi)zo = A
ob, Kpavepa
6S
b, =23 %, (3, —a=byx, = byxy )= 0
(= 5L O ) V(3,3 = €O (5,90 COM )
I LA Var (x,) -Var(x,) — (Cov (xl,xz))2
: b A2 Cov (x,.y)-Var (x,) — Cov (x,,y) - Cov S-’Cuxz)
——A Var (x,)-Var(x,) — (Cov (1, xz))‘

Tema2 JKOHOMETPHEA

1. JInHelHag MoIeIb
IIposiBiieHME MHOKECTBEHHBIX CBA3CH

MHOKECTBEHHBII PETPECCHOHHBIN aHAIN3 MTO3BOJIAET
pasrpaHHYUTh BIHAHHE HE3aBHCHMBIX MEPEMEHHBIX,
JOMycKasA P 3TOM BO3MOKHOCTh HX KOPPEJIHPOBAHHOCTH.

PaccM. THHEHHYIO PErpeccuio
C IBYMS TIEPEMEHHBIMH;

y=o+p, x+ B x,+u
ITycts B=0 1 B,>0, a X, U X, —
IIOJIO;KHTCJIBHO KOppEIHp.

Tor a npu x1 «1B.3pdeKT»: ;
T.K. B X, RLRymMHAHCE X,
y 1 spdexr X, i

xz = fy T.K. Bg>0 (xak zaMeHNTENd X«)

ECJH/I X, HC BKII. B MOJCIIb, TO 49aCTh U3MEHEHHUI Yy (3a cuer X2>

Oyner mpHIicaHa X, — OLICHKa Bl cMelneHa! (aBeImeHa)

Tema 2 3KOHOMETpPHKA
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IKOHOMETPHUKA

1. JInHeHHasg MoIeb
HuTepnpetanus Ko3¢hGHUIUEHTOB

[Ipenr., 4TO MepeM. X, YAATOCh PasIOKHTh: Xy = Z T x*
i€ Z— COCTABIL, CIOCOOHAA 3aMEIIaTh X, ; X* - OCT. YacTh.

Torpa mapHas perpeccua y (X*) JacT HEHCKa)KEHHYIO OLIEHKY

BIMAHMA X, Ha y. KoadduuueHT yria HakioHa ia y (x¥):
b* Cov(x’, y) Cov(x,,y)—Cov(z,y)
Var (x) Var(rl) +Var(z) — 2Cov(x,,2)

z=c+d-x, = ucn.ceoticmea Cov uVar = b* Ebl(*>

Hurepnperauus: S, = N const
X
1

K-T by (TIpu mepeMeHHOI X,) BbIpa:KaeT MpeNeabHblil IPHPOCT

3aBHCHMOI1 IepeMeHHOI1 y (T.€. Ha CKOJIBKO CBOMX €OHHHI
B CPETHEM H3MEHHUTCA ¥ TIPU YBEIHMYEHNUH X, Ha OZIHY CBOIO
eQUHHUITY ) TIPH YCIOBHUH NIOCTOAHCTBA X,

Tema 2 JKOHOMETPHEA

1. JInHelHag MOIETH
C HECKOJIbKMMHM IIEPEMEHHBIMM

Y=BotBi Xt P X+ +hxtu

rae: Y — 3aBucumMas (pe3ylibTaTHBHAS) IepeMeHHas,
X — He3aBHCHMbIe ((aKTOPHbIE) [IePEMEHHBIE;
B IIapaMeTphl PErpeccly; U — CIIyYaiHbII YWICH.

MHK:y=b0.+b1 - Moo L A +bkng

HHrepnpeTamms:

KOS(QHITIEHT b; ITOKa3. Ha CKONBKO CBOMX €IHHMIL

B CpeIHEM maMentTes Y MPH yBeNMYeHHH X; HA OJIHY
CBOIO €IMHHUITY H TIPH HEM3MEHHOCTH npoqux ¢akTopoE.

4 3HaueHus b, Oomnee To4uHEBIE, YeM b B COOTB.MapHHIX perpeccHsax!:

Tema 2 SKOHOMETPHEA
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1. JInHelHag Moaelb

Pacuet napameTpoB

MHK: cuctema u3 (k+1) ypaBHEeHHI1.

B MatpiaHoii Gopme: b =
rae: X — marpuna pasmepa (k+1) ctn i n crp (1-b1if e — u3 1)

XIX)y1XTY

Y — BekTop-cTonOe1r pasmepa n; b — BekTop pasmepa (k+1).

Pacuer B MS Excel: f,. Cratucruueckue. THHEHH

by

by

b,

b,

Seby) | Sebe) Seu(b) | Se.(by)
R? S.e(y)
F-stat 9.C.C.
ESS RSS
Tema 2 JKOHOMETPHEA

Kak u B IMapHBIX MOJICITAX — 3aMeHOI U\

2. HenuHelVHbIe MOOEIH

JInHeapu3anus

norapuMIpOBaHIEM ITEPEMEHHBIX (cM. § 3).

Hanpumep, byuximst cipoca: Y = o, XP PVv,

roe Y —

cupoc, X — 10Xox, P —11eHa, v — CiIy4.4ieH. |

Jlorapupmupyem: n Y=l a+fInX + ylnP +u

O6pmupni MHK: NY=a+blnX + clnP

e® X® P¢. rie bu ¢— oneHkn

[MTotenmupyeMm: Y = |
K03().-TOB 3IACTHYHOCTH CIIPOCa IO JIOXO/IY 1 IIEHE. |

Tema 2

SKOHOMETPHEA
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IKOHOMETPHUKA

2. HenvHelHbIe MOTEIH
IIpowmsBoacTBeHHAS QYyHKIIUA

ITpomseoacteenHas Qynkums (I10) Kob6a-/Iyrnaca. ..

PaccM. mokasatenu peanbHoro oobema BeiIycka (Y).
KanuTanbHbIX 3aTpar (K) u 3atpar tpyzaa (L).

Y = A 1 Ka z Ll_a [Ton dyrnac, Yapns3 Ko66
(Cobb, Douglas), 1929

YToOHI MONyY. OLIEHKY @, yp.-He Oel. Ha L u JorapudMup.:

(%) =4 (%}a +(v) lg(g): lgd+a- lg(%) + (1)

[To manHbIM Makpo3koHOMHUKH CIITA 3a 1899-19221T.:

lg@j: 0.02+0.25- 1g[§) R>=063: F =380

Tema 2 JKOHOMETPHKA

2. HenuHeHHbBIE MOIEIH
OO6mmii eug [1D

OnacTHYHOCTD Y=A°Ka'Lﬁ°(V)

BBIITYCKaA IMPOOYKIIHH:

oY 16K  A-(a-K*Y)-IP
Y/K AK=Y. 17

> mopyny:  OV/eL _4-K*-(B-I7)
PIL AKE15

D¢ dexT or MacmTada: -
B CITH PBIHOK (haKTOPOB HMEET
* (a+f)=1 — BO3pACTAIOMHI  gomxypenTHbIt xapakTep, TO:
* (a+f)=1 — nocTOAHHBII v’ cTaBka 3aprmatsl (w) Oyaer =
. = o TIpeneTbHOMY MPOAYKTY TPYAa.
(a+)<1 — yosiBaroLmHit al,)nonx Tpyaas smnycxc ipﬁ
Y v aHanoruuHo, HOpMa MPHOBLTH —

¥
w=p— p=a— p- 2 IoIIs IIPHOBLIN = @
L K ;

Tema 2 SKOHOMETPHEA

# TIO KanuTany:
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3. CroticTBa KO3h(DHUIIMEHTOR e
Ycanous ['aycca-Mapkosa =r
Vcenosud 1. 2. 3 — HOASHTHYHEI CIIYYar0 ITApHOM PErpPecCHn ____é
(cM. § 3, BOmp.2); 4-¢ — «oGobmaeTesy: POP.cOVX,1)=0 — 11
(pacmp. city4.4eHa He 3aBHC. OT pacip. V o0BACH. nepemeHHon) =4
JloGaBi1. 2 «mpakTHYECKUX» TpeOOBaHUA: =
1. Hy’KHO UMeTh JOCTAaTOYHOE KOJIHYECTBO JaHHBIX: n = k+1 e
2. MEeKOY He3aBHCHMBIMHU ITEpEMEHHBIMH HE JOIKHO OBITh L=
CTpPOTroii MMHEHHOH 3aBUCHMOCTH.
Hecuemennoc'm Y0P X 8%, i +u
< *> - E( bl) _£l g+ Cov(x,.u)-Var(x,)— Cov(x,,u)- Cov\'gxl:xz) ;:4__ "
Var(x,)-Var(x,)+(Cov(x,, x,) ] £ 37
ecruswn. 4 —eyen I'.— M., mo E(Cov(x,,u))=0uE(Cov(x,,u))=0 ; "“ :
:>E(b1) — IBI Arnanozutno E(bz) - ,32 - .
Tema 2 JKOHOMETPHEA »i_ 3 _-—;
3. CroiicTBa K03(hDHIIMEHTOB s
PEKTHBHOCTD Yo itBx; itu =
o} 1 WEYES : : 1
pop.var(bl) = Ve cd) - 1_("“:): Hecuewy oyerka O, 1 S; = T Var(e) BE
= Seh) =J Var(e) 1 KT A \] Var(e) 1 ‘ - -
(n=3)-Var(x) 1-(r, ) (m=3)-Var(x) 1-(r,,) .22
Ecmu semonHsgioTes yernosus 'aycca-Mapkosa, £
MHK-0OLIEHKH ABIAIOTCA HAWTYYIIHMH ==
JTHHEHHBIMH HeCMeIIeHHBIMH OLeHKaMu! =t
_m— i- = '-'
Jna cnydad k ¢pakTOpHBIX MepeMEHHBIX 3aKOHOMEPHOCTH
COXpaHAKTCA (PopMysbl HMEHT Jolee CIIOKHBIN BUL). 4 3z
K.-1p1 b; 1 ux cTaBn.omudky S.e.(b,) — paccd. B cTaT.MaKeTax. £
Teuma 2 SxoHOMETpHKA =g i
< |




IKOHOMETPHUKA

4. KauecTBO OlICHWBaHWs =
KoahduimeHT geTepMuHaU =

Kak u B apHOM aHalIH3e, XapaKT. «O0BACHAOUIYIO CIIOCOOHOCTEY: * 1
gl a2 || 0<R?*<1 =14
Var(y) Z(,V,- = ,V)z ITpH BKITFOYE HUH HOBBIX =

) — ; MepeMeHHbBIX B MOJIENb E
eoe G Y —J’(xl,- R, R2, Kak paBHIo, YBEJIH4. ! =
Hnarepnperanua: R? — nomnsa (%) Bapuaiuu nepeMeHHOi Y, . ..
00ycIoB/IeHHO# Bapuauyei (Bcex) GpakTopHbIX MPU3HAKOB X
CroppektnposanHHii R? (adjusted R2) xommencupyer - - -
aBTOMAaTHYECKHIi CBHT BBEPX IPH N00aBICHHH IepeMeHHbIX: Ml -~ -
=5 5 k v 3 "i '.»
R*=R - T (1 RY) 7R? }% ylydmkadectsa = -
Tema 2 JKOHOMETPHEA 'E' - _-—é

4. KauecTBO OLICHUBaHWS =
F-cratncTHka ¥ t-CTaTUCTHKH ' :'}

Kaku s IIapHOM aHaJIN3€, XapaKT. 3HaYHMOCTb MOIEIHN B IIE€JIOM H ‘_—._:
OTAENBHBIX KO3 QHUIIHEHTOB COOTB. kg - 34
HefrRt |l -A-0 o B |
BSS| | RSS [ 1R | 1R L

F = 7 S b £
k. n-k-—1 Lk ln—k-1 e.(b))
vEcmF>F xpur VLA YDOBHA JIOBEPUA @ H qce,=ku ~
49cc,=(n-k-1), T0 ¢ BeposaTHOCTHIO P=(1-0) MOI€Nb 3HAUHMA. =
vEcm t > t . JUIA YPOBHA N0BepHA a i dcc=(n-k-1), =
TO ¢ BepOATHOCTEI0 P=(1-0) KO3(h@HLIHEHT 3HAYHM. o
Ceasb Mexay F- B t-KPHTEpHAMHE: €U XOTA OBl O[HH
K03 uuueHT B MmoAenu 3HauuM, F-stat mokaxker 4
3HAYUMOCTh MOJIENH B 1enoM. OOpaTHOE HEBEPHO!

Tema 2 SKOHOMETPHEA
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4. KagyecTBO OlICHUBaHUA
Bxknan rpynnel nepeMeHHBIX

[TycTh OlleHeHa MOJIENb ¢ K mepeMeHHbIMH. J/[00aBi. eime
HECKOJIBKO MIEPEMEHHBIX, U TETIEPh B MOJCITH M ITEPEMEHHBIX.
JUIA OLeHKH 3HaYHMOCTH COBMECTHOI'O BKJIaJa HOBBIX (m-K)
MepeMeHHbIX Hen. F-cTaTucTHKa:

F = Yauenue xavecmea RSS nyuweti modenu

ucnoavzoeasnoe YCC  H4CC ayyuen mooenu
F _RBSS,—RSS, . RSS, Gz
m—k n—m-—1

Ecm F > F,_  1nd ypOBHA N0Bepus d U 4cc;=(m-k) u
qcc,=(n-m-1), TO ¢ BepoATHOCTHI0 P=(1-0) BKJIaJ HOBBIX
[IEPEMEHHBIX — 3HAYHM.

Ecnu B Monens nodaen. OJJTHA nepeMeHHas. TO pe3yIbTaThl

F-Tecta OyayT MIeHTHYHBI pe3yjbTaraM (ABYCTOPOHHETO) t-TecTa
IUTS 3TOH NepeMeHHOI.

Tema 2 JKOHOMETPHKA

4. KagecTBO OILIECHMBaHHWA
Kak cpaBHMBAaTS.

Mo KHO cpaBHHBATh (II0 OHOII BRIOOPKeE!):

» Mopenu pazHoii QyHKIHOHATbHOM (POPMBI ¢
OJIMHAKOBBIM HaOOPOM IE€PEMEHHBIX ;

» Monenmu o/1HO# (OPMBI C pa3HBIM KOJIHYECTBOM
(haKTOPHBIX ITepPEeMEHHBIX.

Yewm Bomiie R2, F-stat u t-stat, Tem mydiie.
(eciu MPUMEPHO OMUHAKOBBI, HCIL. U Ap. XapaKTEPUCTUKH)

Kak nmpaBuio, IpH BKITFOUEHHH JIOTIOTHUTETBHBIX
nepeMeHHBIX, (opMaTbHbIE Xap.-KH YIyYIIarTCS.

Camoe rmaBHOE — 3HaYeHUS KO3 QUIIMEHTOB
perpeccun He JOKHBI IPOTHBOPEYNTS JoTHKe! ©

Tema 2 SKOHOMETPHEA
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IKOHOMETPHUKA

S. Ilpobiiema MyJIbTUKOIITMHEAPHOCTH
IIpyavHEL: «KTO BUHOBAT?» ©

My b THKOILTHHEAPHOCTH (TepMuH BBen P.Opm):

» Ctporaa (perfect) — Hamiune MUHEHHOI () yHKIIHOHAIBHOIT
CBA3H MEKOY HE3aBUCHMBIMH Il peMEHHBIMH.
[TocTpoeHHe perpeccHu HEBO3MOKHO.

» Hectporas (imperfect) — Hanuuie CWIBHOH KOPPEIALINH
MEKOY He3aBHCHMBIMHU MIepEeMEHHBIMU. 3aTPyAHAET paboTy,
HO HE MPEeMATCTBYET MOMYyYSHNIO MPABIIIBHBIX BBIBO/IOB.

Bo3moxHBIE ITPHUYHHBI:

* OmuO0oYHOE BKIKOUYEHHE B MOAENb ABYX (M Oojiee) MTHHEHHO |

3aBHCHMBIX TIEPEMEHHBIX (BBIABHTH M OCTABUTH OJHY!)

» XapakTepHa [jIA perpeccHii BpeMEeHHBIX PAIOB (eciH
NIEPEMEHHBIE HMEIOT APKO BhIPAKEHHBIE TPEH/IBL).

* OCOOSHHOCTH KOHKPETHOMH BBIOOPKH

B mapubeix mozensax puna Y(X) — HET no ompen.! ©

Tema 2 JKOHOMETPHEA

S. Ilpobrema MyJIbTUKOIUITHHEAPHOCTH
IlocnencTBus: «9eM IpPO3UT?» ©
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Hectporas nuHelHas 3aBHCHMOCTD
MEXKAY OOBACHAIOIMINMH EPEMEHHBIMH =
OneHkH K03()DHITHEHTOR — HEHAISKHEIE!

MyIbTHKOIUINHEAPHOCTH (M.)— HOpMaJIbHOE ABICHIE:
NpaKTHYECKH JII00aA MOJEND €€ CONEPIKHT (T K.
KOpPPEe/LILIHOHHbIE CBA3H MEKIY IIepEMEHHBIMU €CTh BCETa)

OnnosHauHbX KpuTepues M. — HET!

M. MOKET MPOABUTECA: B HE3HAYUMOCTH K03(.-TOB (T.K.
CTaHIAPTHBIC OIHGKH |) IIPH BAKHBIXY MEPEMEHHBIX,
B HCKaKeHHH 3HaYeHN I K03¢.-ToB (M3peaKa — BIUIOTh 0
CMEHBI 3HaKa) IIPH 3aTPOHYTHIX M. MepeMeHHBIX U JIp.

Eciu ABHBIX IPU3HAKOB HET — «00poThesa» ¢ M. He Hazio!

Tema 2 SKOHOMETPHEA

fyulimbe
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S. ITpobneMa MyJIbTUKOITMHEAPHOCTH
YCcTpaHEHHE: «9TO AeIaTh?) ©

Metons! cmardeHs M.

1 TCTeHeHb BBITIOJTHEHUA yCJIOBHfI HAOe/KHOCTH.
v"  VBEeIHYHTH YHCIIO HAOIIOIEHHI N

» JnA IHHAMHYECKUX BBIOOPOK: TOO—>KBapTajl —>MecHI]
» s IepeKpecTHHIX — Ha 3Talle IUTaHHPOBaHUA
uccnenosanus - cM. OTC. Tema 7).
v MaKCHMH3HPOBAaTh THCICPCHIO HE3aBHCHMBIX

HAOJIFOICHHI. Harmp.. «pacciioenne) BEIOOPKH 110

daxTopHOMY NpH3HAKY - cM. OTC; padors! JI.Kuma (Kish,
1965), K.Mo3epa u I .Kanrona (Moser, Kalton, 1979).

v" COKpAaTHTh JUCTIEPCHIO CITYJaifHOTO WICHA U: eciu B |

MOIEIH OTCYTICTB. Ba’KHBIC IICPEMEHHBIC — BKJTFOYUTH !

v CrenaTh «KHOBYIO» BEIOOPKY. B KOT. IepeMeHHbIe ¢Tato

KOppenHp. Mexxay co0oil (Ha IpakTHKe — MalopealibHo! )

Tema 2 JKOHOMETPHKA

S. IIpobrema MyJIbTUKOIUITHHEAPHOCTH
YCcTpaHEHHE: «9TO OeaTh?» ©

2. Ucrionb30BaHNe «BHEIIHEH HH(MOPMAIIHI:

4 BHeninue SMIIHPHYCCKHEC OICHKH.

Hamp., o nepekpecTHOi BEICOPKE MONyY. OLIEHKY K.-Ta
3JIACTHYHOCTH ITO JOXOAY H BKIL. €€ B JTHHAMHYCCKYIO MOIE/b.

(EcTb nmpobiemMs! HECOOTBETCTBHA KPATKO- M AOJITOCPOYHBIX
nokasateneii. Cm. paborsr 3 Ky u I Meiiepa (Kuh, Meyer. 1957))

v' TeopeTudecKie OrpaHHUCHUS HA BETHUHHY
K03hPHUIHEHTA WIH CBSA3b MEKIY HUMHU.

Hamnp., orpanu4denue Ha 3¢dekxr ot macmrtada B [1P KobGa-
HJyrnaca (a+p=1). ITonpoGHee GyneT paccM. B Teme 3, §1)

3. MeTo/ rlTaBHBIX KOMIIOHEHT — «10a00p» JIMHEITHBIX
KOMOMHAIMI TIEPEMEHHBIX T.0., YTOOBI HOBBIE ITEPEMEHHBIC
HE KOPPEIHp. MEXKAY COOOIL.

«+» 1MO03B. MOIHOCTHIO JIHKBHAHPOBATDH M.

{(—)» HOBBIC IEPEMEHHBIEC JIUIIEHbI 3KOHOMHYECKOTI'O CMBbICJIA

Tema 2 SKOHOMETPHEA
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JKOHOMETPHUKA

TEMA 3. lNpo6nembl perpecCMOHHOro aHanusa

Tema 3.

NMpobnembl
perpeccuougro dHalin3a

Bce, ymo moxxem
ucnopmumecs, —

nopmumcs!
1-i1 3akoH Yuzxonma

)

Bce, ymo He moxem
ucriopmumabcs, —

nopmumcs moxe!
CnegctBue
1-ro 3akoHa Yusxonma

[laparpadbl TeMbl:

€© Chnennduranus MoxeJH

0 FETEPOCHEERCTH‘IHOCTL

€© ABToKoppeasnus

€© Omun6xn H3MepeHHs

Tena 3 IHOHODMETRKES

49
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1. Cneundoukauua moanenm
BrinaHue «NULLHNX» NepeMeHHbIX

OueHKnN KoahPULUMEHTOB — HECMELLIEHHbIE
HO (B 6onbLl. cny4YyaeB) HE3MMEKTUBHBIE.

Ong «nuwHnX>» nepemeHHbIX b]- — 0.

MeToa noluaroBoro perpecciMoHHOro aHanmsa:
ydanate na mogenu MO OOHOW camoi
HEe3HaYMMOWN NepeMeHHOW, OO0 TeX Nop, Noka He
OCTaHYTCH TOMBKO 3HaYUMbIE.

Tema 3 DHOHOMETPHES 3

1. Cneunchmkauna moagenn
HeBknoveHne BaXKHOWU NepeMeHHON

OUeHKN KO3 PUUMEHTOB — CMELLIAITCH,
S.e.(bj) n t-cTatuCTUKM He KOppPEKTHBbI!

MycTb uctuHHas mogens: Y=B,+BX; +B,X,+u
WccnepoBatenb CHMTAET, YTO X; — HE BaXKHa, U He BK.
ee B Moiens. OueH. mopens: ¥ = by + by x;

Mycts B1>0, B,>0, X3 U X, — NONOXNUTENBHO KOPPENMP.
Torga: 2x; = 1) 2y, T.K. B1>0; 2) 7x, —» 2y, T.K
B,>0.

T.e. y Nonyd. <yCKOpEeH1e», ero U3MeHeHus npeysenmd.
—> b, - 3aBbilWEeHHas oLeHKa By

Tema 3 SHOHOMETPMES 4



JKOHOMETPHUKA

1. Cneundoukauua moanenm
HeBKnoYeHUe BaXXHOW NepeMeHHON

T.0. npHu HEBKMO4YEH B MOACAb ﬂEpEfﬂ‘iEHHD‘:I X5
NEPEMEHHAR Xy UFPacT ,ELEDﬁHYl-D POJib. OTPpaXacT CBOEC
npsaMoe BAUAHWE N «3aMeELLaET» HELOCTaOWYHO X5.

W3B.3HaKN B, U Fyy xp = OMPEN. HAanpasneHue
CMELLIEHNS,

B pes.-Te «apdeKkTa 3aMelleHNs» UCKaXKarTCs
3HayeHus Koad.-ToB getepmuHaumm R2 (Yalle —
3aBbIWATCA).

Ecrm 66l ry1 x2=0, 70 R%yi1.x)= Ry + R¥yvixa)
[Ha npakTike 0BbiuHO: Ry xoy < (R%yx1)+R%yoxy)]

AHanorm4yHo ans caydas k NEPEMEHHBIX.

Tema 3 DHOHOMETPHES 5

1. Cneundukauua moaenm
3amellarouine nepeMeHHble

Ecnu nepemeHHas — BaXkHas U 4.6. Bkn. B Mogens, HO:
O He NOAA3ETCHA NPSMOW KONMYECTBEHHOW OLIEHKEe
(ypoBeHb 00pa30BaHKA, KaYeCTBO XWU3HW),

O WNW TI0 HEW TPYAHO HalTu AOCTOBEPHLIE aHHLIE,

TO B MOAENb CMEAYET BK/l. €€ 3aMeHHTeNb (Droxy).
MpeumyLlecTBa:

¥ Ka4yecTBo MoAenu 7 (No CpaeH. C OTCYTCTBUEM),

¥ OLEHKW Ap. KO3(].-TOB — HECMELLIEHHEIE,

v KOCBEHHaA MHOpMaLMs O 3aMeLLEHHON

nepeMeHHOoN,
MNpumMmep: Bpema T Kak 3aMelllatolan nepeM. ana dakropa HTTL

MpouzBoacTBeHHaA -1 Kobba-Ayrnaca: Y =A-K9-LB-e¥T
Ha NpaKTUKe M.6. HENPEAHAMEPEHHOE MCNONMBL30BaHNE.

Tema 3 ZHOHOMETDMER B



E.M. Cnupuoonosa

1. Cneuncdukaumna moaenu
IlaroBble nepemMeHHble

Jlar— 3alepXKa BO BPEMEHM.

NHorga Heobx. y4YnTLIBaTS.
(HanpuMep, Npy M3yYEHUN CNPOCa Ha AOPOrocTosAL e ToBaphH!)

YacTo BCTpeY. B MOAENSX BPEMEHHLIX PAA0B.

Mogaenbk ¢ naroBoit CTPYKTYPOiA:

Yt — Bu + Bl x1t_5 + Bz XZt_5+ [ LN + Ut

roe s — nepuos 3anazabisaHus.

[locTouHcTea: N npobnemMy aBToKoppensuwn (Borp.4).

HegocraTku: EhlﬁDpKﬂ COKpPallaeTCAa Ha & NeEPBLIX
nepuoboe.

Tema 3 DHOHOMETPHES 7

1. Cneundukauma monenu
JlTnHewnHble orpaHnyeHns

Ecnv napameTpel MOAENN NMHENHO-3aBUCUMBI,
TO Ha HUX BBOA. €/IMHENHOE OorpaHuyeHune>,

= N KO/.-BO ODBACHAWNX NepeMeHHbIX =

1. 7 3bdeKTMBHOCTL OLIEHOK KO3(ULIMEHTOB

2. N npobnema MyneTUKONMHeapHocTu (Bonp.2)

Mpumep: lNpoussoacTeeHHas d-a Kobba-Lyrnaca.
MocTtosiHHBIM 3ddekT oT MacwTaba: a+ B=1=
Mopens ¢ 2-Ms NepeM. — Mofenb C OAHOW NepeM.

Y=A-K°.IF —oemmual = %zﬁ[g]

Tema 3 ZHOHOMETDMER 2
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JKOHOMETPHUKA

1. Cneundunkauma moaoenu

[NpoBepka NUHENHOro orpaHnYeHns

JNvHeliHoe arpaHudYeHe MoxeT ObiTe BBEAEHO:!
O Ha pazMep onpeaeneHHoro KosdopuumeHTa (Hq: Bi= B*),
o Ha CBA3b MeXay HMMM (Kak B nped.npumepe: Hy: B= -a)

MycTs Mogents 6e3 orpaHn4eHid CoaepKnT A NepemMeHHLIX.
BeoauTcs JorpaHUYeHW (ecnu 3TO OrpaHWYeHuA Ha CBASb
MEXOY MepeMeHHbIMI, TO MOXHO COKPaTUTE Ha /nepemMeHHbiX).

MNpoBepKa 3IHa4YMMOCTH OrpaHUYeHUA ¢ NoM. F-CTaTUCTHUKA:

RSS, —RSS,,  RSS; ede RSS,; — RSS modenu ¢ ocpanusentamu,

Fi= :
I n—k—1 RSS;; = 0es ogpanuyenuti; - RSS; < RS5S;

Ecnn F>F,,, (a; Ycc, =7, yce,= n:k-.l), T0 ¢ P=(1-a)
kadecTBo Mogenu Oe3 orpaHu4eHWiA 3Ha4UMO ydLle, YeM
6e3 orpaHv4eHnit = orpaHNYeHUe BBOAWTL HE CNeayeT.
Ecnu F<F,,,, TO orpaHuueHune He otOpackisaeTcs.

Tema 3 DHOHOMETPHES 9

1. Cneundukaumna monenu
FNpoBepKa NMUHENHOro orpaHUYeHUs

Mpumep. MNpoussoacTeeHHas dyHkuna Kobba-yrnaca.
Obwuii Bua: Y=A"K*LE. Orpanundyenue: a+B=1.

Mo gaHHbIM 3koHOMKMKK CLLA, 1899-1922 rr.:
o 6esorp.: InY =-0,18 + 0,23"InK + 0,81-InL
R2=0,96 F=35.8 RSS=0,0710
o corp.: In(Y/L) = 0,02 + 0,25:In (K/L)
R2=0,63 F=38,0 RSS=0,0716
RSS; —RSS,; T RSS; - D,UTlG—U,U?lU; 0.0710 L 018
i “n—k=1 1 RE0 EopASS maE

Feour (@=0,05; uce,=1=1, uce,=n-k-1=21) =4,32.
F<F,_._ = orpaHuyeHue He oTOpackiBaeTcs.

KpWT

p 7 pm!

Tema 3 ZHOHOMETDMER 10



E.M. Cnupuoonosa

2. 'eTepocKkefacTUYHOCTb
Flpu4uHbl U NocneacTeuA

Y Pa3bpoc 8okpye nuHuu
peegpeccuu — HeoOOUHaKos8.

BcTpeyaeTcs vallle B
perpeccusix BpEMEHHbIX PSA0B
n3-3a pasHuLibl MaciutTaba
elVHUL N3MEPEHUH

1) oueHkn koad.-ToB He 3hDEKTUBHDI;
2) owmnbkun S.e.(bj) N = t-ctatucTnkm 2.

Tema 3 DHOHOMETPHES 11

2. leTepocKkeacTUMHOCTb
ObOHapyXeHne n ycTpaHeHue

1. TecT paHrosow koppenaunn CnupMeHa.
T _5'Z(px_.p|e|}: : T T 5
L= R ES ) R Lpy=pin=1 "fh'ﬂp.u.
Ecnu t<1,96 (2,58), 10 ¢ Bep. P=95% (99%)
B MOAEenu NpucyTcTBYET reTepockeaacTUYHOCTb.

2. TecT lonadenna-KeaHara (pacnp. 8 nocn.epemsa).
HabnogeHua ynopag. No BenMYMHe X W Gen. Ha 3 4acTu:
1-aa u 3-a no N'=[n/3]+1, cpeansa - oTBpacbiBaeTCA.
Ana obenx cTPOATCA perpeccnii U paccuymTbiB. RSS.
F=RSS./RSS,. Ecrm F > F__(a; gce;=ucc,=n"),
70 ¢ Bep. P=(1-a) MOZenb reTepocKeaacTUUHa.

[ YcTpaHeHue: MaclTabnpoBaHue Moaenu
(oen. Ha nepeM., NponopUUoHanbHYo pasbpocy)

Tema 3 ZHOHOMETDMER 12
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JKOHOMETPHUKA

2. 'eTepocKkefacTUYHOCTb
[puMep Hanuuua B NepekpecTHOW Bbibopke

Paccm. 3aBUCUMOCTb MEXOY «roc.pacxogamu Ha
o6pasosaHue» (Y) n BBIM (X): Y=a +pX+u
B Buibopke — 1 Bonblune W ManeHbKWe cTpaHbl.

Wtoru: Ha obpasoparue tpatutca (613)% ot BBI.

QueBWAHO, YTO OTKMNOHEeHWe Ha 1 nm.n. oT cpeaHero (6%)
npu Bonswom BBIT bonbiie, yem npun manom.

= leTepockegacTudHoCcTh! = MacilutabupoBaHue.
1) BennynHa OTKNOHEHWS nponopy. pasmepy BBI:
(Y/X) E[( 1/X) +B+(u/X)  [mumetinas — runepbonal

2) WKW - uucneHHocTn HaceneHus (N):

(Y/N) =[I( 1/N) +B(X/N) +(U/N) [1nepem — 2nepem]

< |

Tema 3 DHOHOMETPHES 13

3. ABTOKOppenauus
[puYnHbl U NoCNeacTBUA

3asucumocmsb ME}I{ay ocmameKkamu 8 pa3fiudHbIX
HabnodeHusX. [NocnencTBusA (MOXOXW Ha TeT.-Th):

1) oueHkn ko3d.-ToB He ahDEKTUBHDI;
2) S.e.(bj) (8 6onbw.) N & t-CTATUCTUKU 2.

BcTpevaetca TONBKO B perpeccnax BpEMEHHbBIX PALOB

U3-38 CE30HHOCTH, UMKITUYHOCTY 1 T.M.
Uallle — NoNoXuWTenbHas aBTOKOPPENAUNUS. Mpumep:

Y — CApOC Ha MODODXKEHOE o o * e

Tema 3 ZHOHOMETDMER 14
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E.M. Cnupuoonosa

3. ABTOKOppenauus
OOBHapyXeHue

OBHapy:KeHWe aBToKoppenauu 1-ro nopagka
(3aBUCUMOCTE MEXIY OCTaTKaMn COCEAHMX HabMoaeHniA) —

cTatucTuka JapbuHa-YoTcoHa (He paccy. 8 MS Excel!)

T
2
Z (e, —€.1) . { DW a2 ‘{]_‘5‘1*} =ﬂ-1?} }

T * t
e 20€ p — K. KOpp.OCHAmKoe

MonoxXWT.aeTOKopp.  ABTOoKoppenaunk HET  OTpuuaT.asToKopp.

-l | -
—t .T. } .T' —
30HEI HEON PEAENEHHOCTHI

Kput. 3Hau. d; n dy — no tabn. NapbuHa-YorcoHa
ana a=+10,01;0,05}, yncna Habnog. n 1 Kon.-ea nepem. k

Tema 3 DHOHOMETPHES 15

3. ABTOKOppenauus
YcTpaHeHue

[nga ycTpaHerus aBTOKOppenaAuuy 1-ro nopsagka ucr.
aBToOperpeccuoHHas cxema 1-ro nopaaka.

Cytb: ¥y = p Y1, T p — K.-T KOppe/ALIHH OCTATKOB
Ha npaktuke ucn. metoq KokpaHa-OpkaTtTa -
UTepaTMBHaa Npoueaypa pacyeTta p U ogHOBpe-
MEHHOW KOPPEKTUPOBKK KO3dd.-TOB (pean. B TSP).

Cratuctika DW 1 MeTogd K.-O. He paboTaloT B cny4asax.

o aBTOKOppenauun Gonee BeICOKUX NopagkoB (Ap.TecTsl);
o B Mogensax ¢ naroeon zasucumon nep.t Yi( Xy Zyeoa Yii1)
(3o. HykHa h-ctatuctnka Oapbuxal);

o NMpK HecooTBETCTBUI (POPMbBI 3aBUCHMMOCTI,

< |

Tema 3 ZHOHOMETDMER 16



JKOHOMETPHUKA

4. OLLINOKN naMmepeHun
FlpUYMHbL, NOCNeacTBUA U ycTpaHeHue

[TpUYHBI BO3HUKHOBEHWUS:

O OWwmnbKn «no BuHE onpatlmBaemMoroy -
YMbILLMTEHHbIE UITW HET;

o OOBACH. NepeMeHHaA He M.O. TOYHO M3MEPEHA;

o Vcn, «HecoBepLUeHHbIey 3aMeLlatoLlie nepem.

B peaynbtate 06bacHAKLLAaa NEpeEMEHHaa X U
CNy4arHbIA YNEH U OOHOMOMEHTHO KOppenupoBaHbl

[locneacTena: OUeHKU KO3 PULNEHTOB
MHK — cMelleHHble (3aHMKEHHbIE).

- YcTpaHeHue: MeTo] MHCTPYMEHTalbHbIX
. nepeMeHHbIX (MUI) — cocTosaTenbHble ou.

Nt

Tema 3 DHOHOMETPHES 17

4. OLLNOKK n3mepeHus
[pumep: ®.-a notpebneHua OpuameHa

Hoxoa: Y=Y F+Y,I. NMotpebnenune: C=Cr+C,TL.

(P — noctoaHHaga, T — nepeMeHHas 4yacTu)

®puomen (1957 r.) soigs. runotesy, 4to Cr=pY,"
[TOCTOAHHbIN AOX0O — CYOBLEKTUBEH, HE M3MEPAETCA
HenocpeacTBEHHO. daKkTU4ecKkue aHadeHna Y u C;
paccMm. Kak Y u CF ¢ olunbKamu nsMepeHus.

OueH. «obbIvHY» g .- NoTpebrnerna: C=a+b Y
=MONyY. 3aHWKEHHaA OLUEHKa MynNbTUNAUKaTopa B
(npu4eM, ~ Tem BonbLue, Yem > Bapuauma Y5,

YTO 1 ObINO ooKasaHo PpUAMEHOM Ha haKT.OdaHHbIX.
MWN: gaHHble 3a 2 nocnenoBaTenbHbIX Nepuoaa.
Torga Y, — uHCTp.nepemeHHas ana Y; U Haobopor.
bunn = buwe (4TO OOKaszan Jlueuamad, 1963 r.)

« |

Tema 3 ZHOHOMETDMER 15
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