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Pabouas mporpamMma y4eOHON MHUCHUTIIMHBI «DKOHOMETPHUKaA» pa3paboTaHa

Pabouass mporpamma y4yeOHOW IUCHMIUIMHBI «JKOHOMETPHMKa» pa3paboTaHa Ha
OCHOBaHMHM  (heAepaibHOrO TOCYAapCTBEHHOTO  00pa30BaTeNbHOrO  CTaHAAPTA  BBICHIETO
oOpazoBanus 1o HampasieHuio noarotoBku 38.03.04 T'ocymapcTBeHHOe W MYHUIMIAJIBHOE
ynpasJjeHnue (ypoBeHb OakajiaBpHara), YTBEp)KAEHHOTO MpHKa3oM MuHHCTEpCTBAa 00pa30BaHUs
u Hayku Poccuiickoii ®enepanuu ot 13 aBrycra 2020 r. Ne 1016, yueGHOro riaHa no OCHOBHOM
npodeccroHanbHON 00pa30BaTENPHOM MpOrpaMMe BBICHIETO 00pa30BaHHMS IO HANPABICHHUIO
noAroToBKHU «I'0CyapcTBEHHOE ¥ MyHUIUIIATIBHOE YIIPABICHUEY.
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1. O6uue mo10:KeHUS
1.1 Ienv u 3a0auu oucuuniunwt

Ilenb y4yeOHOM JUCHMILIMHBL 3aKIIOYAETCS B OBJIAJCHUM CTYIAEHTaMU OCHOBHBIMU
MaTEMaTUKO-CTATUCTUYECKUMU  METOAAMH  IIOCTPOEHMSI OKOHOMETPUYECKHMX MOJEIEeH H
WCIOJIb30BAaHUM ITUX MOJEJCH B XOJ€ BBIOJHEHHUS MPAKTHUECKUX PaOOT Ha OCHOBE peasIbHBIX
CTaTUCTUYECKUX JIaHHBIX..

3a1aun y9eOHON TMCIUIUINHBL:

B pe3ynbraTe u3ydeHus JUCHUILUIMHBI O0Y4aIOLUIUIACS JOJIKEH:

3HATh:
® OCHOBHBIC IIOHATHS 3KOHOMETPHYECKOTO IOAXO0JA, HCIOIb3YEMBIX JUIs OIMCAHUS
BAKHEHMIINX DKOHOMETPUYECKMX MOZCIEH M SKOHOMETPUYECKHX METOIOB, U
PacKpbITHE B3aUMOCBS3H 3TUX MOHITUM;

®  METO/bI IOCTPOEHHS SKOHOMETPUUYECKUX MO/Ieel 0ObEKTOB, SIBJICHUH U IPOLIECCOB;
METO/Ibl JUATHOCTUKH IKOHOMETPUYECKUX MOJIENIEH;

OCHOBHBIE METOJIbl CHCTEMHOIO aHalM3a M MaTeMaTH4eCKOro MOJAEIUPOBaHUS,
IIPUMEHSIEMBIE [TPU AHAIM3€E COLMAIBHO-O)KOHOMUYECKHX 3aJa4 U MPOLIECCOB;
e HTanbl hopMaNM3aUK MPHUKIAIHBIX 33124 C UCIOJIB30BaHHEM CHCTEMHOTO TOIX0/1a

1 METOJI0B SKOHOMUKO-MAaTeMaTH4YE€CKOI0 MOJIEIUPOBAHUS
yMeThb:

e paboTaTb C HAy4YHOW JUTEPATypOll M JPYTMMU HUCTOYHMKAMM HAyYHO-TEXHUYECKOU
uH(popMaIuu:

® [PaBWIBHO YUTaTb MAaTEMaTUYECKUE CHMBOJIBI; BOCIPUHUMAaTb M OCMBICINBATH
HH(pOpPMaIHIO, COAEPKAILYI0 MATEMAaTUYECKUE TEPMUHBI;

® [PaBWIBHO MOHUMATh CMBICI TEKCTOB, OMMCHIBAIOLIMX MAaTEMAaTHUYECKHUE METONBI U
MoOJIeNU B po(hecCHOHATIBHOM cepe;

® aHaJIM3UPOBATh COLMAIBHO-DPKOHOMHUYECKHE 3a/aud M IPOLECCHl C MPUMEHEHUEM
METOJIOB CUCTEMHOI'0 aHAJIN3a U MaTeMaTUYECKOTr0 MOAEITUPOBAHUS;

BJIAJETh:

® HaBbIKAMU IMPHUMEHEHHUS 0a30BOr0 MHCTPYMEHTApHsl 3KOHOMETPUKU JUIS PpEIICHUs
TEOPETUUECKUX U MPAKTHUECKUX 3a/1a4;

® HaBbIKAMHU PAOOTHI C SKOHOMETPUUYECKMMHU METOJAMU U MOJIENIIMH B paMKax CBOEH
npodecCuOHANbHON AEATEIbHOCTH;

e HaBbIKAMU TPUMEHEHHUS CHCTEMHOr0 IOJIXO0Ja M MAaTeMaTHYeCKUX METOJIOB B

(dbopManuzalnuy pereHus MPUKIaIHbIX 331a4;

® HaBBIKAMU IIOCTPOEHMsSI, HCCIIEOBAHUSA 3KOHOMHMKO-MAaTEMAaTHYECKUX MOJENEN

COLIMATbHO-3KOHOMHUYECKUX TPOIIECCOB, a TAaKXK€ MX MPAKTUYECKOrO0 MPUMEHEHHS

JUI  PELIEHUS COLUAIbHO-)KOHOMUYECKMX 3a7ad (B YacTHOCTH, JUIsl OLEHKHU

COCTOSIHMSI M TIPOTHO3a Pa3BUTHS COLMAIBHBIX W SKOHOMHUYECKUX SIBJICHUHA U

MIPOLIECCOB).

1.2 Mecmo yuebnolnl Oucyuniunvl 8 CHMpPYKmMype OCHOGHOU NpPogheccuoHanbHOl
00pazosamenvHOll NPOZPAMMBL.

JlucruruinHa SBIISIETCS DJIEMEHTOM BapuatuBHOW yactu broka 1 guciurumma mo BeIOOpY
OIIOII.



1.3. IInanupyemvie pezynomamol 00yueHus no y4eOHOU OUCUUNIUHE 6 DPAMKAX
NJIAHUPYEMbBIX Pe3Y/IbManmoe O0C80E€HUA OCHOBHOU NPOPecCUOHANbHOI 00pa308amenbHoll
npozpammeol.

[Tporiecc ocBOoeHUs y4eOHOUN MUCHUMILTUHBI HAMpPaBiIeH HAa (OPMHUPOBAHUE Y OOyUAIOIIMXCS
cnenyromieii  kommereHnuu: YK-1 B COOTBETCTBUM C€ OCHOBHOM MPOQECCHOHATHLHOM
oOpazoBarenbHOl porpaMmoit «I'ocy1apcTBeHHOE 1 MYHUIIMTIAJIbHOE YIIPABJIeHHE).

B pesymbrare  ocBoeHuss  y4yeOHOM  AUCHMIUIMHBI  OOy4aroluiicss  JOJDKEH
JIEMOHCTPUPOBATH CIEIYIOINE PE3YJIbTATHL:

Koz Conep:xanue NHauKaTophl 1OCTHKEHUS IPO(ECCHOHATBHBIX
KOMIIETCHIIN U KOMIICTCHIINHN KOMHCTGHHI/Iﬁ
VK-1 Cnocoben  ocymectsisrs | YK-1.1. JleMoncTpupyer 3HaHHEe OCOOCHHOCTEH
TIOMCK, KpUTHYecKuii | CHCTEMHOTO M KPUTHYECKOrO  MBIILICHAS M

MHQOPMALINY, IPHMEHSTH VK-1.2. [Ipumensiet noruyeckue GopMsl U
CHCTeMHBIH mogxon s | IPOLUEAYPBI, CIOCOOEH K peduekcuu Mo moBOay
PCIICHHST  ITOCTABICHHBIX coOCTBEHHOMU u qyX)O0i MBICIIUTEIBHON
3a1a4 JeSITeTbHOCTH.

VYK-1.3. AHanu3upyer UCTOYHHUK HHPOpMALIUn

C TOYKHU 3pEHUS] BPEMEHHBIX U MPOCTPAHCTBEHHBIX
YCIIOBUH €r0 BO3HUKHOBEHHSI

VK-1.4. AHanusupyert paHee CI0KHUBIIUECS B
HayKe OLEHKH MH(pOopMaLuu.

VK-1.5. Conocraisier pa3Hble UCTOYHUKHU
MH(POPMALIUH C IIETIbI0  BBISIBICHUS HX
IIPOTUBOPEYHN U ITOMCKA JOCTOBEPHBIX CYXICHUM.
VK-1.6. AprymeHTHpOBaHHO dopmupyet
COOCTBEHHOE CYKICHHE M OILIEHKY WH(OPMAIUH,
IPUHUMAeT 0OOCHOBAHHOE PEllCHHUE.

VYK-1.7. Onpenenser npakTHIECKUE TTOCTEICTBUS
NPEJI0KEHHOT0 PEHISHUs 3a/1a4H.

2. O0beM y4eOHO# TUCIUIINHBI, BKJIYasi KOHTAKTHYI) PadoThl 00y4aruierocs ¢
npenogaBarejieM H CaMOCTOSITE/ILHYI0O PadoTy 00y4Yarouerocs

OO01mas TpyT0eMKOCTh Y4eOHOH JUCITUTUTHHBI COCTABIISCT 6 3aUeTHBIX € IMHHII.

Ounasn ¢hopma odyuenusn

Bun yae6HoM paboThl Bcero uacos 3 Cemectpsl 2
AyauTopHBIe y4eOHbIe 3aHATHS, BCEro 132 66 66
B tom uncre:
VYueOHbIe 3aHATUS JIEKIIMOHHOT'O THIIA 56 28 28
[IpakTrueckue 3aHATUSA 72 36 36
JlaGopaTopHble 3aHSITHS 4 2 2
CamocTosiTeTbHasg padoTa 00y4aloNIMXxcs, BCero 71 38 33
B ToM uncie:
CaMOnoaroToBKa 31 16 15
Joknanpl/pedepats 16 8 8
[IpakTruecKue 3a1aHus 16 8 8
TectupoBanue 8 4 4
KoHTpoJib: BUI POMEKYTOYHOM aTTeCTALUU 13 3auer JK3aMeH
(3a4eT, 3K3aMeH) 4 9




| O0mas TpyA0eMKOCTh Y4eOHOI THCIHMIIIHHBI 216 108 108
QOuno-3aounan popma odyuenusn
Bun yue6Hoii paboThI Bcero 1acos 3 Cemectper 2
AyIUTOpHBIE YUeOHbIE 3aHSATHS, BCET0 76 38 38
B ToM uncie:
YueOHbIe 3aHSTHS JICKIIMOHHOTO THIIA 28 14 14
[IpakTryecKue 3aHATHS 44 22 22
JlabopaTopHble 3aHSITHS 4 2 2
CamocTosiTeJbHas padoTa 00y9al0NIuxcsi, BCero 127 66 61
B ToM unce:
CaMonoAroToBKa 87 47 40
Joxmansr/pedepats 16 8 8
[TpakTHuecKue 3a1aHusl 16 8 8
TectupoBanue 8 4 4
KonTpoab: BUA NPOMe:KYyTOYHON aTTeCcTalMu 13 3aver JK3aMeH
(3a4eT, IK3aMeH) 4 9
O01mas TpyA0eMKOCTh Y4eOHOi THCIMIIJIMHBI 216 108 108
3aounan gropma odyuenusn
. Bcero CemecTpbl

Bun yueOHoit paboThl 4ACOB 3 )
AyauTopHBbIE yueOHble 3aHATHS, BCErO 48 24 24
B ToMm uncie:
YueOHbIe 3aHITHS JICKIIMOHHOTO TUTIA 20 10 10
[TpakTHueckue 3aHATUs 24 12 12
JlaGopartopHble 3aHsTUS 4 2 2
CamocrosiTesibHasi padoTa 00y4arommXxcsi, BCero 155 80 75
B ToM uncne:
CamonoaroToBka 115 65 50
Jloxnazpl/pedepats 16 8 8
[IpakTuueckue 3aanus 16 8 8
TectupoBanue 8 4 4
KoHTposib: BUI NPOMEKYTOYHOM aTTeCTAlUN 13 3aver IK3aMeH
(3auer, JK3aMeH) 4 9
OO6u1asi TPY10eMKOCTH Y4eOHO# U CIUTITHHBI 216 108 108




3. ConeprxaHue y4eOHOH TUCITUTIIMHBI

3.1. Yuebno-memamuueckuii nnan no ouHoil popme 00yueHus

O0BeM ayTUTOPHBIX 3aHATUN cocTaBisieT 132 u.
O06BeM caMOoCTOATENFHOM paboThl — 71 .

Bunpl yueOHOM paboThI, @®opMBI KOHTPOJISI OCBOCHUSI 00YYAFOLTUMHUCS
aKaJIEMHYECKNX YaCOB yaeOHO TUCTIUTUTHHBI
& KonrakrtHas pabora Texymuit KOHTpOIIH
Q OCBOCHMUI IIpomexxyToyHas
o NpenoaaBaTens ¢ 5
5y 06y‘{a}0HH/IMI/ICH O6y‘IaIOIlII/IMI/IC$[ aTTecTalys 00yJaronmuxcs
5 y4eOHOM TUCITUTUTHHBI
g
Ne %‘
1/ Monysb, pa3zaen (Tema) < = S S
| 2 S g & & z z
) o = g 2 s = Q
3] < = b= < [ < =
m < » 3] O 3 ) =
= ) e I ] "g o B = Q
= ] 2 g £ = S g 2 2
Q = (o
= A g 8| 5| 2 3 z 3 2
o S S = =S g 5 ™
g S| E| & g E &
o) ) =1 9] 5 2
= = g S = g
3 = = =
s
<
O
3 cemectp
Tema 1. Onpeneneune
1 Onpen 36 |12 | 18| 8 |10 | + | + | + | +
9KOHOMETPUKH
Tema 2. [Tapuas
2 P 36 | 132310 | 13|+ | + | + +
perpeccust
Tema 3. MHOXecTBEHHAs
3 36 | 13 | 23 | 10 | 13 | + + + +
perpeccust
Hrtoro 1o 3 cemectpy 108 | 38 | 64 | 28 | 36 | 2 4
4 cemecTp
Tema 4. CucreMsl
4 | 5KOHOMETPHUECKHX 54 | 17 | 34 | 16 | 18 | + | + + +
YpaBHEHHI
Tema 5. Jlunamuueckue
5 A 54|16 |30 |12 |18 | + | + | + | +
MOJIENN
Uroro 1o 4 cemectpy 108 33 | 64 | 28 | 36 | 2 9
BCEI'O YACOB 216 | 71 | 132| 56 | 72 | 4 13




3.2. Y4eOHO-TeMaTHUeCKH TJIaH TI0 OYHO-3a049HOM (popme 0OydeHust
O0beM ayTUTOPHBIX 3aHATUN COCTABIISIET /6 d.
O0BeM caMoCTOATENBHOM paboThl — 127 .

Ouno-3ao0unas chopma obyuenus

Bunpl yueOHOM paboThI, @®opMBbI KOHTPOJISI OCBOCHUSI 00YYAFOLITUMHUCS
aKaJIEMHYECKHX YaCOB yaeOHO TUCTIUTUTHHBI
= KonrakrtHas paborta Texyuit KoHTpOIIH
Q OCBOCHUS IIpomexxyToyHas
o NpenoaaBaTens ¢
S O6y‘IaIOIlII/IMI/IC$[ aTTecTanys 00yJatoIHXCs
= o0ydJaromumucs .
3 y4eOHOM TUCITUTUIMHBI
g
Ne 2
1/ Monysb, pa3aen (Tema) = S
o 5 © S e =
I = o = =} = A e}
[5) © =2 =2 g s 5
o < g 5 2, = =
m o o S 3] O S ) =
= ° = I ] "g u) B = Q
= ] g g 2 e S g 2 2
a Q = o a2, = 15} o 5] %]
= aa S [ o = 5) = ™ i
e S| E| E| € = g M
5 el E| g & g =
5 S| & g x| B
3 = = =
=
<
O
3 cemectp
Tema 1. Onpenenenue
1 beAt 36|20 (12| 4 | 6 |+ | + | + +
YKOHOMETPUKH
Tema 2. ITapnas
2 P 36|23 (13| 5 | 8 |+ | + | + +
perpeccust
Tema 3. MHOKeCTBEHHAs
3 36 | 23 | 13 5 8 | + + + +
perpeccust
Hroro no 3 ceMecTpy 108 | 66 | 38 | 14 | 22 | 2 4
4 cemecTp
Tema 4. CucteMsl
4 | 5KOHOMETPUYECKHUX 54 1 31 20| 8 |12 | + | + + +
YpaBHEHHI
Tema 5. JlunaMmuueckue
5 A 54|30 | 18| 6 |10 |+ | + | + | +
MOJIETH
Uroro 1o 4 cemectpy 108 61 | 38 | 14 | 22 | 2 9
BCEI'O YACOB 216 | 127 | 76 | 28 | 44 | 4 13




3.3. YueOHO-TeMaTH4YeCKH i MJIaH 10 3204HOi (popMe 00yUeHMsI
O0beM ayTUTOPHBIX 3aHATUN cOCTaBIsIeT 48 u.
O0Bem camocTOATENBFHOM padboThl — 155 u.
3aounas popma obyuenus

Bunst yaebHO# paboTHI, @DOopMBI KOHTPOJISI OCBOSHHS 00YIaIOIIIMHUCS
aKajJIeMUYECKHX YaCOB Y4EOHOU TUCIUILTAHBI
w KonrtakTtHas pabota Texyuwuuit KOHTpOITH
g OCBOCHHUA IpomexyTodHas
o TIPETIOIaBaTENS C A
g o0yJaromuMucs o0ydaromumHCs ArTeCTatimL obysaom
E y4eOHOM TUCITHTITHHBL
g
Ne )
/ Monys, pa3zgen (Tema) = =
° & - 2| E = g
e = 8 = g = =
8 = = E E < = L
o, S 8 8 & 8 = m
- = © 2 5} 5} b=y © < = 5}
£ 3 g g 2 & = 9 2 z
2 2 T 3 Z = 5 =3 < 3
m o <) o1 = o %
S £ z | 2 5 S g A
] = = s = = 151
3 5 = 15 = & &=
g = & g = g
o) = = =
z
O
3 cemectp
Tema 1. Onpenenenue
1 pell 36 (30| 6 | 2|4 |+ + |+ ]| +
9KOHOMETPUKHU
Tema 2. [TapHas
2 P 36 |25 | 8 | 4 | 4 |+ | + | + | +
perpeccust
Tema 3. MHOXEeCTBEHHAs
3 36 | 25 8 4 4 | + | + + +
perpeccust
Hroro no 3 cemecTpy 108 80 | 22 | 10 | 12 | 2 4
4 cemectp
Tema 4. Cuctemsl
4 | 5KOHOMETPUIECCKHIX 54 | 40 | 11 | 5 6 | + | + + +
yYpaBHEHUI
Tewma 5. lunamudeckue
5 54 | 35 | 11 5 6 | + + + +
MOJEITH
Htoro 1o 4 cemecTpy 108 75 | 22 | 10 | 12 | 2 9
BCEI'O YACOB 216 | 155 | 48| 20 | 24 | 4 13

4. YyeOHO-MeTOAUYECKOE 00eclieueHHe CaMOCTOATeIbHOI padoThl 00y4Yarommxcs mo
yueOHOH JUCIHUIIIMHE

Tema 1. Onpeoenenue 3konomempuxu

Ilepeyenb n3yuaemMbIX 37 1€MEHTOB CO/IeP:KAHUA YUeOHOH TN CUUIIUHBI:

IIpenmer  skoHoMerpuku. Kparkas  ucTopuss  BO3HMKHOBEHMS U pa3BUTHUSA
HKOHOMETPUYECKUX HccienoBaHuid. CBs3b AKOHOMETPUKU C APYTUMHU OOJacTIMU 3HaHUH.
OKOHOMETpHYECKAass MOJEIb KaK IJIaBHBI MHCTPYMEHT JKOHOMETPUYECKHX HCCIIECIOBAHUM.
3anmauu, peliaeMble Ha €e OCHOBE. JTalbl 3KOHOMETPHUUECKOTO MOJEIUPOBAHUA. TUIBI JaHHBIX
Y BUJBI IEPEMEHHBIX B 3KOHOMETPUUECKUX MCCIIEI0OBAHMSIX.

Bonpocsl AJist caMONOATOTOBKH

1. DxoHoMeTpuHKa — 3TO....

2. Pacckaxute 00 MICTOPUY BOZHUKHOBEHHS SKOHOMETPHKH.

3. B 4eM 0coOEHHOCTH 3KOHOMETPHYECKOTO MeTo/1a?




4. C xakuMH HayKaMH CBsI3aHa YKOHOMETpHUKa?

5. KakoBbl 3Tamnbl 5KOHOMETPUYECKOTO UCCIEIOBAHUS?

6. Kakuie TUIIBI JAaHHBIX UCTIOJB3YIOTCS B 9KOHOMETPHUECKUX HCCIICTOBAHMSIX ?

7. JlaiiTe ob1iee MOHATHE SKOHOMETPUYECKON MOJICTIH.

8. HazoBuTE OCHOBHBIE THITBI YKOHOMETPHUYECKHUX MOJIENCH, KOTOPhIC MPUMEHSIOTCS B
HKOHOMETPUYECKUX HUCCIIECTOBAHUSIX ?

9. Kakue 3amauni SKOHOMHYECKOTO aHAIN3a PEIIAIOTCS HA OCHOBE IKOHOMETPUYCCKHX
Moneen?

10. [To kakuM TUTIAM IIKAJT MPOU3BOASITCS U3MEPEHHS B SKOHOMETPHKE?

11. KakoBbl HOITyCTUMBIE ITPE0Opa30BaHuUs Ha KayKIOW LIKaIe U3MEpPEeHUs?

12. Yto noHuMAaeTcs Mo TOYHOCTHIO U3MEPEHHUS?

DopMbI KOHTPOJISI CAMOCTOSITE/ILHON PadoThl 00yYAOIIMXCS:

MIPOBEpPKa OTBETOB HA BOMPOCHI CAMOIIOAT OTOBKH.

Tema 2. Ilapnasn pecpeccus

Ilepedyenb M3yyaemMbIX 371€eMEHTOB COAEPKAHUSA YUeOHOM TUCHMILIMHBI:

Crnenudukanuss monenu. JluHelHass perpeccuss U KOPpENSIIMS: CMBICT W OIEHKa
napaMmerpoB. Meros HauMeHbIIMX KBaapaToB. CBOMCTBa OLIEHOK MapameTpoB. Yciosus ["aycca
— MapkoBa. Teopema ['aycca — Mapkosa. IIpoBepka rumnore3 o CTaTUCTUYECKOW 3HAYUMOCTH
napaMmerpoB mojenu. VHTepBagbHbIE OLEHKU MapamMeTpoB Mojeiau. MHTepBanbl mporxHosa Io
JMHEHHOMY YypaBHEHUIO perpeccun. OlleHKa KkadecTBa Mojenu. HenmuHeliHble perpeccuu:
MIOJIMHOMUAJIbHBIE, CTEIEHHBIE, IOKa3aTelbHble. MeTo/bl CBEIEHUS HEIMHEHHBIX MOJENel K
JINHEVHBIM.

Bonpocsl /151 caMONOATOTOBKH

1. JlaiiTe onpeneneHne MOJeNU MapHOU PErpecCcuu.

2. Kakuie BUIBI MOJIETICH MTApHOU perpeccuu Bbl 3HaeTe?

3. Kakumu cnocobamu B mapHOW perpeccMd MOKET ObITh OCYIIECTBJIEH BBIOOp BHIA
MaTeMaTH4ecKol QyHKIUH?

4. KakumMu MeTOZaMH MOKHO HAWTH IMapaMeTphl TMHEHHON MTapHOU perpeccuu?

5. IosicauTe cMbIch K03 UIMEHTa PETPECCHH.

6. C momomp0 Kakoro Kod(pQHUIMEHTa MOXHO OICHUTh TECHOTY CBSI3H MEXIY
pe3ynbTaToM U (pakropom?

7. Kaxosa xonnenius F — kpurepus Oumepa?

8. Kakum 00pa3oM O1ieHHBaeTCs 3HAUMMOCTh MTApaMeTPOB YPABHEHUS perpeccuu?

9. IlpuBenTe MpUMeEp MOJIENeH, HETMHEHHBIX OTHOCUTEIHHO BKIIFOYAEMBIX TIEPEMEHHBIX.

10. IlpuBeaute mnpumep Mojenel, HETUHEWHBIX OTHOCUTEIbHO OLIEHMBAEMBIX
rapaMeTpoB.

11. B yem omiInM4yMe NpPUMEHEHHS METOJa HAaWMEHBIIUX KBaJpPaToB K MOJAEISIM,
HEJIMHEWUHBIM

OTHOCHUTEJIBHO BKJIIOUAEMBIX IEPEMEHHBIX U OLIEHUBAEMBIX [1ApaMETPOB?

12. Yro nokaspiBaet k03 uitment gerepMuHaum?

13. Yto ompenenseTcs ¢ MOMOIIBIO CpeJHEH OTHOCUTEIBHOM OMMOKH anmpOKCUMAIN?

14. Kakum oOpa3oM OCYIIECTBISETCS MPOTHO3UPOBAHHE 0 JMHEHHOMY YpaBHEHHIO
IapHoil perpeccun’?

15. Kak cBszanbl Mexay coOoil F-kputepuit u t-kpurepuit CTblOfeHTa AJISi OLICHKH
3HAYUMOCTH KO3 PUIMEHTa perpeccun’?

@opMBbI KOHTPOJISI CAMOCTOSITEILHOM PadoThl 00yUYaIOIIUXCH:

IIPOBEPKa OTBETOB HA BOIPOCH! CAMOIIOATOTOBKH.

Tema 3. Muosicecmeennasn pezpeccus

IlepeyeHb H3yuyaeMbIX JJ1€MEHTOB COAEPKAHUS YUeOHOIH THCHUTINHBI:
Crneunduxanus moaemu. OT6op GakToOpoB MpH MOCTPOSHUH MHOKECTBEHHOM PErPECCUH.
Bei6op ¢opmbr ypaBHeHusi perpeccun. OlleHKa NapaMeTpPOB YpPaBHEHUS MHOKECTBEHHOU



perpeccun. MHOXeCTBEHHbIE Koppessiiuu.  YactHeie koppenmsiumd. KadectBo  Mojenw.
MynbTUKOUIMHEAPHOCTh. (UKTUBHBIE IEpeMEHHbIE. ABTOKOp- pemsiiusi, €e OOHapy>KeHHue.
MeToael  yCTpaHeHHsS aBTOKOppENSAuH. [ eTepockenac-THYHOCTh M TOMOCKEIACTUYHOCTb.
OOHapyxeHHe U TMOCIEACTBUS TeTepockeaacTud-HOCTH. OOOOUIEHHBI METOJ] HAaUMEHbBIIUX
KBaJIPaToB.

Bonipocsl AJ151 caMONOATOTOBKH

1. B ueM cocTout crienuQuKanus MOJeIi MHOKECTBEHHOH perpeccun?

2. Kakue TpeOoBaHUS NPEObSIBIAIOT K (akTopaMm Uis BKJIIOYEHHS HX B MOJEIb
MHOKECTBEHHOM

perpeccun?

3. UeMm BbI3BIBaCTCS  SBJICHHE  MYJIBTUKOJUIMHEAPHOCTH B MHOTO(AKTOPHBIX
HKOHOMETPUYECKUX MOJIEISIX ?

4. Kakum 00pazomM MOXKHO YCTPAHHUTh MYJIbTHKOJUTMHEAPHOCTh (haKTOPOB?

5. PackpoiiTe 5KOHOMHYECKYI0 HHTEpIPETAINI0 KO3()PHUIIMEHTOB YUCTON pEerpeccui.

6. Kakum 00pa3oM MOKHO OIIEHUTH ITapaMeTpbl ypaBHEHHSI MHOKECTBEHHOU perpeccuu’?

7. Kakue ko3¢ HuiimeHTs HCIOIB3YIOTCS ISl OLIEHKH CPaBHUTEIBHOM CUITBI BO3ICHCTBUS
(hakTOpoB Ha pe3yybTaT?

8. Kakue nepemMeHHbIe HA3bIBAIOT (PUKTUBHBIMU?

9. Ilpm xKakux YCIOBUSX CTPOUTCS YpPaBHCHHE MHOXKECTBEHHOW pErpeccud ¢
(DUKTHBHBIMH

epeMEHHbIMU?

10. Kakum 00pa3oM MOXKHO MPOBEPUTH HAJIMYUE TOMO- WU T'€TePOCKETACTHYHOCTH
OCTaTKOB?

11. B yem cyTh 000OIIEHHOTO METO]a HAMMEHBIIIUX KBAAPaTOB?

DopMBbI KOHTPOJISI CAMOCTOSITEILHOM Pad0ThI 00YUYAIOIIUXCS S

MIPOBEPKa OTBETOB Ha BOMPOCHI CAMOIIOITOTOBKH.

Tema 4. Cucmemul IKOHOMEMPUUECKUX YPAGHEHUTL

ITepedyenb n3yyaemMbIX 31€eMEHTOB COJePKAHUS YUeOHOM TUCHMIIMHBI:

OOmiee mMOHATHE O CHUCTEMax ypPaBHEHUHM, HCMONb3YeMbIX B 3JKOHOMETPHKE.
Cocrapnstoniue cucreM ypaBHeHUM. WHcTpymeHTanbHble mniepeMeHHble. CTpykTypHas u
npuBefeHHas (opma wmozpenu. IlpoGnema wuneHtudukanuu. OleHMBaHHWE TapaMeTpPOB
CTPYKTYpHOH MoJenIu. AHaIU3 METOJ0B oleHNBaHMs. [IprMeHeHne cucTeM SKOHOMETPUYECKUX
ypaBHeHUil. [IyreBoi ananus.

Bonpocsl 17151 caMONOATOTOBKH

1. HazoBuTe 0cHOBHBIE CLIOCOOBI OCTPOECHUSI CUCTEM YpaBHEHHUH.

2. B ueM cocTosT mpoOsieMbl HIeHTH(OUKAIIMHA MOJICNIN ¥ KaKUe YCIIOBHS UACHTH(QUKAIIA
BbI 3HaeTe?

3. UTo Ha3BIBAIOT CTPYKTYPHOH GopmMOit Moenmn?

4. Kakue mnepeMeHHbIE OOBIYHO COJEPKUT CHCTEMAa COBMECTHBIX, OHOBPEMEHHBIX
YpaBHEHU?

5. C nomolipio KakMxX METOJJ0B MOKHO OLIEHUTh ITapaMeTphbl CTPYKTYpHOU MoAeH?

6. PackpoiiTe cyTb KOCBEHHOTO METO/1a HANMEHBIITNX KBaPaTOB.

7. B xakux ciyyasiXx IpUMEHSETCs IBYXIIAroBblii METO]l HAUMEHBIINX KBAJAPaTOB?

8. IlpuBenTe MpUMEpHI MPUMEHEHHS CHCTEM YKOHOMETPUIECKUX YPaBHEHUH.

9. Kak cTpouTcst CTpyKTypHasi MOJIeIb CIIPOca U MPEATIOKEHHS.

10. B 4eM COCTOUT CYIIHOCTD MTyTEBOTO aHaJm3a?

@DopMBbI KOHTPOJISI CAMOCTOSITEILHOM PadoThl 00yYalOIIHXCS

IIPOBEPKa OTBETOB HA BOIPOCHI CAMOIIOATOTOBKH.

Tema 5. /lunamuueckue mooenu
IlepedyeHb M3ydaeMbIX 3JIEMEHTOB COAEPKAHUS YUeOHOM TUCHUIIMHBI:



BpeMeHHbIE psiibl: OCHOBHBIE 3JIEMEHTHI. MOIeTMpPOBaHNe TEHACHIIMM BPEMEHHOTO psija.
MonenupoBaHue CE30HHBIX M LMKIMYECKHX KoseOaHui. MeTolbl HUCKIIOYEHHS] TEHACHLUU.
Jlarm B sKOHOMHYECKUX Mojeniax. OO0mas XapakTepucTHKa MOJEIeH ¢ paclpeaeTIeHHbIM JaroM
U Mofellel aBroperpeccuu. MHTepnperanus napaMeTpoB MOJEIEH C paclpeiesIeHHbIM JIaroM.
N3ydeHne cTpyKTyphl Jlara U BbIOOp MOJEIM ¢ pacupenesieHHbIM jlaroM. Meron Koiika. Onenka
rnapamMeTpoB Mojenell aBroperpeccud. HoBble HampaBieHHs B aHajau3€ MHOTOMEPHBIX
BPEMEHHBIX PS/I0B.

Bomnpoce! Aj1s1 caMONOATOTOBKH

1. [lpuBeaure npuMepbl 3KOHOMMUYECKHX 33]ad, SKOHOMETPUYECKOE MOJEIUPOBAHUE
KOTOpBIX TpeOyeT

IIPUMEHEHUS MOJIEJIEN C paclpeiesICHHbIM JIArOM U MOJIEJIeN aBToperpeccun?

2. KakoBa uHTepnperaiys napaMeTpoB MOJEIH C pacipeesieHHbIM JIarom?

3. Ilepeuncnure aOCOMIOTHBIE W OTHOCUTENBHBIC TOKA3aTEIH CUJIBI CBS3M MOJIENIHU C
pacrpeneaeHHbIM

JIarOM.

4. KakoBa uHTepIperanus napaMeTpoB MOJIEIU aBTOperpeccuun?

5. Ilpu kaxoii cTpyKType Jiara IpUMeHUM MeTo AMoHa?

6. [1pu kakoii cTpykType Jara npumeHuM noaxon Koiika?

7. Onuimure METOAUKY ITOCTPOEHUS MOJIENH € PACIIPEIEIICHHBIM JaroMm.

8. B uem cyTh MeTO/1a TTIaBHBIX KOMIIOHEHT?

9. Uto Ha3BIBaeTCS AOJITOCPOUHON (DYHKIMEH MOJIENN aIallTUBHBIX OKUJAHUN?

10. Yro Ha3piBaeTCs KPATKOCPOUHOUN (PYHKIMENH MOJIENH aAaNTUBHBIX OKUIAHUN?

11. Onummure METOIUKY MOCTPOCHUE MO/ HEMOJIHON KOPPEKTUPOBKHU.

12. B yem CyIIHOCTh METO/Ia MHCTPYMEHTAIBHBIX TIEPEMEHHBIX?

13. C mnoMOmBI0 Kakoro KpHUTEpUs MOXKHO TPOBEPUTh THIOTE3Y O HAIWYAA
aBTOKOPPEJIALMH OCTATKOB B

MOJIENIA aBTOPErpeccun’?

14. V3noxxute OCHOBHYIO MJICIO MOJIEICH BEKTOPHOM aBTOPErPECCHUHU.

15. B uem cymHOCTbh MOJieNelt palioHaIbHBIX 0XKHUIAHHH?

@DopMBbI KOHTPOJISI CAMOCTOSITEILHOM PadoThl 00yUYaIOUXCH:

IIPOBEPKa OTBETOB HA BOIPOCHI CAMOIIOATOTOBKH.

5. MoHA OIEHOYHBIX CPEACTB /sl NPOBEAeHUS] TeKyllell H TNPOMEXKYTOYHOM
arrecTaluy 00y4YaloumMxcs no y4eOHoi TucuuIInHe

5.1. @opma npomesxcymounoii - ammecmayuu 00y4arwuiec0caA NO  Y4eOHOI
oucuunuHe.

KoHTponbHBIME ~ MEpONpUATHUSMHU MPOMEXYTOUHOM aTTecTauu oOydarommxcs 1o
yueOHOM TUCHUIUIMHE SIBIISIOTCS 3a4eT (3 cemecTp) U 3k3aMeH (4 ceMecTp) KOTOPBIN MPOBOISTCS
B YCTHOU popme.

5.2. Ilepeuenv KomnemeHuuil ¢ yKazaHuem ImManog ux popmuposanus 6 npoyecce
0C60EeHUA 00pPA308aMEIbHOI NPOZPAMMBL.

KommnoneHTs! VIHAMKATOPEL
Kon Conepxanue LSO IDIEAIENATEL, JIOCTHKEHUS
T Pesynbrarsl 00y4eHus
KOMIIETECHIIUHU KOMIICTCHIIUN HpO(beCCI/IOHaJILHLIX
OCBOCHMA KOMIIETEHIUI




YK-1

Cnocoben
OCYILIECTBIISATh
TTOMCK,
KPUTUYECKUUI
aHaJIn3 u
CHHTE3
HHpOpMAaIHH,
MIPUMEHSTh
CHUCTEMHBIN
MOAXOX JUISL
peeHus
[TOCTaBJIEHHBIX
3a1a4

KommoHeHTEI
KOMIICTCHIINH
COOTHOCSTCS
conep kaHueM
JHUCIUIIINHEL,
KOMIICTEHIIMS
peanuzyercs
YaCTHYHO

YK-1.1. 3HaTh: OCHOBHbIE
JemoncTpupyet MOHSTHA W KaTerOpuu
3HaHHE OCOOEHHOCTEH | KPUTHYECKOTO
CHCTEMHOTO U | aHaIM3a U CHUHTE3a
KPUTHYECKOTO nHpOpMamu
MBIIIICHUS u

TOTOBHOCTH K HEMY. YMeTh: 0CyIecTBIATh
VYK-1.2. TIpuMeHSeT | HOMCK, KPHUTHYCCKHI
jgoruueckue GOpMbl M | aHaM3 M CHHTE3
MpOLEAYpHl, CIOcoOeH | HHpOpMAaIHy,

K  pediekcunm 1O | IPUMEHATh

NOBOLYy COOCTBEHHOW | CUCTEMHBI  IMOJIXOJ
u qyXKo# | s pereHus
MBICJIUTEIBHOM MOCTABJICHHBIX 3aJa4
JESITEIbHOCTH.

VYK-1.3. Anamuzupyer
HCTOYHHK

Bnanern:  HaBhIKaMu
TIOUCKA, KPUTHUECKOTO

nHpOpMaN aHaM3a W CHHTe3a
C  TOYKH 3peHus | HHQOpMaLUH.
BPEMCHHBIX u

IIPOCTPAaHCTBEHHBIX

YCIOBHI ero

BO3HHUKHOBCHU

VK-1.4. Ananuzupyer
paHee CIIOKUBIINECS B
HayKe OLICHKH
WHQOPMAIHH.

YK-1.5. Conocraginsier
pa3Hble  MCTOYHHUKH
UH(OPMAIMHU C IIENBI0
BBISIBIICHUST X
MPOTHUBOPEUUI u
MOMCKa JOCTOBEPHBIX
CYXKICHUH.

YK-1.6.
ApryMEeHTUPOBAHHO
dbopmupyer
COOCTBEHHOE
CYyXIEHHE W OLEHKY
nH}pOopMaIuy,
MPUHUMAET
000CHOBaHHOE
pelieHue.

YK-1.7. Onpenensier
MPaKTHYECKHE
MOCIIEACTBUS
MPEAI0KEHHOTO
pelleHus 3aJ1a4uu.

5.3. Onucanue nokazameneii u Kpumepues OueHueanuA Komnememmﬁ Ha pa3iuvuHblxX
imanax ux 4)opmupoeauuﬂ, onucanue wKal OUeHUueaHus

Kon Orarnsl GOpMUPOBAHHS HHuctpymenr, [Toka3arens oLieHUBaHUS
KOMTIIETEH KOMTIETEHITUT OIIEHMBAIOIINN KOMIIETEHIIH
105031 c(hopMHPOBAaHHOCTH
KOMIIETEHIIUN
YK-1 Oran hopmMupoBaHHs Pedepat™/ A) MOJTHOCTHIO




3HAHNEBOW OCHOBBI Joxmam* cthopmupoBana - 5 6aIoB

KOMIICTCHITUH (3Tamn TectupoBanue™ B) wactnuno chopmupoBana
¢dopmupoBanus [IpakTHyeckue - 3-4 6amna
coepykaTeIbHO- 3amaHus™ C) ue chopmupoBana- 2 u
TEOpeTHIECKOro Oazmnca JlaGopatopras MeHee 0aIoB
KOMITETEHIIVH) pabora*

JIeKLIMOHHBIE, 3aver*
nmabopaTopHbIe U Ox3amen™
MPAKTHYCCKUE 3aHATHUS 110
TeMaM:

Tema 1. OnpenencHue
KOHOMETPUKHU

Tema 2. [Tapuas perpeccus

Tema 3. MHOXecTBeHHAS
perpeccust

Hroro no 3 cemectpy

4 cemecTp

Tema 4. Cuctembl
SKOHOMETPUYECKUX
YpaBHEHUI

Tema 5. lunamMudeckue
MOJICIIN

*XapakTepuCTHKH  MHCTPYMEHTOB  (CPeACTB), ONEHHBAKIIAX  C(HPOPMHPOBAHHOCTH
KOMIIETEeHIIU:

PedepaTr — mpoIyKT camMOCTOATENbHON pPaOOTHI CTYAEHTAa, MPEICTABISIONINN CcOOOM
KpaTKO€ M3JI0KEHHE B MHUCHbMEHHOM BHJIE MOJYYEHHBIX PE3YJbTaTOB TEOPETHUECKOrO aHajau3a
orpefeNieHHON Hay4yHO#l (y4eOHO-HMCClIe0BaTeNIbCKOW) TeMBbl, IJ€ aBTOP pPACKPHIBAET CYTh
ucciexyeMoi npo0aemMbl, IPUBOJUT Pa3IMYHbIE TOUYKU 3PEHUS, a TaKK€ COOCTBEHHbBIE B3IJIS/IbI
Ha Hee. B pedepate nomkHa ObITH pacKkpbiTa TEMa, CTPYKTypa JOKHA COOTBETCTBOBATh TEME U
OBITh OTpakeHa B OrJaBlieHWH, pazmep padotsl — 10-15 crp. mewatHOro Tekcra (CHHCOK
JUTEpATypbl U TPUIOKEHHs B O0bEM HE BXOJAT), CHA0KEHHOIO CHOCKAaMH M CIHCKOM
WCIIOJIb30BAaHHOM JIMTEpaTyphl. TEeKCTOBast YaCTh paOOTHI COCTOUT U3 BBEICHUS, OCHOBHON YacTH
u 3aKimoueHus. Bo BBeneHMn oOydaromuiics KpaTko OOOCHOBBIBAET aKTyallbHOCTh M30paHHOM
TeMbI pedepaTa, pacKpblBaeT LeJIb U 3a/lauM, KOTOPble OH COOMpAETCsl PELIUTh B XOJI€ CBOETrO
HeOOJIBIIIOrO HcclieioBaHusa. B ocHOBHOW wactu (MOXeT cocTodTh U3 2-3 maparpados)
oIpoOHO PaCKpPBIBAETCSI COAEPKAHME BOMPOCOB TEMbI. B 3aKiIIOYeHHH JOJKHBI OBITh KPaTKO
copMyIUpOBaHbI MMOJyYEHHbIE PE3YJIbTaThl UCCIIE0BaHUs, IPUBEICHBI 00001Iat0IINe BHIBOIBI.
3aKkiIoueHrue MOXKET BKJIIOYaTh MPEJIOKEHHS aBTOpa, B TOM 4YHCIE M M0 JalbHEHIIeMy
M3YUYEHHIO 3aMHTEpECcOBaBIIEH ero npodyieMsl. B cnmcok nuTeparypsl 00yyaromMics BKIIOYAET
TOJIBKO TE€ WM3JAHHUs, KOTOPhIe OH HCIOJb30BaI NMpU Hamucanuu pedepara (He menee 5-7). B
TEKCTE 00s3aTeNIbHBI CCHIJIKM Ha MCIIOIB30BAHHYIO JIUTEpATypy, O(OPMIICHHbIE B COOTBETCTBUU C
I'OCTomMm. B npunoxenuu k pedepaTy MOTyT BBIHOCUTHCS TaOJUIbI, TpadUKH, CXEMBI U JAPYTUe
BCIIOMOTaTeJIbHbIE MaTepHalibl, Ha KOTOpble MUMEIOTCA CChUIKM B Tekcte pedepara. Kpurepum
ouneHku pedepara: 1) CTeneHb pacKpbITHS CYIIHOCTH BOMPOCA: a) COOTBETCTBUE IUIAHA TEME
pedepara; 0) COOTBETCTBHE COJECpXKaHUS TeMe M IUlaHy pedepara; B) IOJHOTA
MPOAHAIIM3UPOBAHHOTO MaTepuaia 1o TeMme; yMeHue paboTarb C OTEYECTBEHHBIMH U
3apyOeXHBIMH ~HAayYHBIMH  HCCJIEJOBAHUSAMM, KPUTHUYECKOH JIUTEpaTypoil, IepHOIUKOH,
CHUCTEMATU3UPOBaTh U CTPYKTYpPHUPOBATh Marepuai; r) 00OCHOBAaHHOCTH CIOCOOOB M METOJIOB
paboThl ¢ MarepuaioM, aJleKBaTHOE U MPABOMEPHOE HCIIOJIb30BAaHUE METOJIOB KJIACCU(UKAIUH,
CpaBHEHHUS U [p.; €) yMeHHe 0000mIaTh, /e1aTh BBIBOABI, COMOCTABIATH PA3IMYHbIE TOYKH
3peHus o OJHOMY Borpocy (mpobieme). 2) OpUTHHAIBHOCTh TEKCTA: a) CaMOCTOSTEIBHOCTh B
MMOCTAaHOBKE TMpoOJeMbl, (opMyIHpOBaHHE HOBOTO AacClEeKTa W3BECTHOW MpoOJIeMBbI B
YCTAaHOBJICHUH HOBBIX CBSI3eH (MEXMPEIMETHBIX, BHYTPUIPEIMETHBIX, WHTETPALUOHHBIX); O)
SIBJIGHHOCTh aBTOPCKOW TO3ULIMHU, CAMOCTOSITEILHOCTh OLEHOK U CYKIEHHI; 1) CTHUJIIEBOE




CIMHCTBO TEKCTA, €IMHCTBO >KAaHPOBBIX uepT. 3) OOOCHOBAaHHOCTh BBIOOpPA HMCTOYHHUKOB: a)
OLICHKA WCIOJIb30BaHHOM JIMTEPATyphl: MPHUBIICYCHBI JIM HauOoJiee W3BECTHBIC PAOOTHI 1O TEME
uccieoBanus (B T.4. KypHaJIbHbIE MYOJUKAIMK MOCIETHHUX JIET, MOCIEIHUE CTAaTHCTHYECKHE
JaHHBbIE, CBOJKH, CripaBku H T.1.). 4) CobmoneHre TpeboBaHui K 0(pOPMIIEHHIO: a) HACKOJIBKO
BEPHO O(QOPMIICHBI CCBUIKM Ha HCIOJIB3YEMYIO JIUTEPATypy, CIIMCOK JHUTEPaTyphl. 0) OLEHKa
TPAaMOTHOCTH ¥ KYJIbTYpbl H3JIOKeHHs (B T.4. opdorpaduveckoil, MNTyHKTyallMOHHOH,
CTUJIMCTUYECKON KYJBTYpHI), BIaJICHHE TEPMUHOJIOTHEH; B) cOOMOIeHHE TPeOOBaHUN K 00BEMY
pedepara.

Jloky1aa — MPOIYKT CAaMOCTOSITEIBHOM PabOThl 00YYaIOLIerocs, MPeICTaBIIAIONINA CO00M
nyOJIMYHOE  BBICTYIUICHHE TI0 TPEACTABICHUIO TOJYYCHHBIX  PE3YJIbTAaTOB  PEIICHUS
OTIPE/ICTICHHON  y4eOHO-MPAKTUYECKOH, Y4eOHO-HUCCIICIOBATEIbCKOW WM HAYYHOH TEMBI.
Jlokian — 3TO Hay4yHOEe COOOIEHHE Ha MPAKTUYECKOM 3aHATHH, 3aCeaHUM HAYYHOTO KpYXKKa
WM y4eOHO-TeOopeTHdecKoi KoHdepeHMy. KpuTepuM OIEHKH [AOKJIAJAa. COOTBETCTBHE
COJCp)KaHUSI ~ 3asBJICHHOW  TEMe; aKTyaJbHOCTh, HOBHU3HA W  3HAYUMOCTh  TEMBI,
apryMEHTUPOBAHHOCTh, TIOJTHOTA, CTPYKTYPUPOBAHHOCTD M JIOTHYHOCTH HM3JIOKEHHSI, CBOOOIHOE
BJIQJICHHE MAaTEPUAIIOM: TOCIICA0BATEIbHOCTh, YMEHHUE BECTH JIUCKYCCHIO, IPABUIILHO OTBEYATh
Ha BOIIPOCH; CAMOCTOSITENIbHOCTh, CTENEHb OPUTHHAIBHOCTH TPEIOKEHHBIX PEIICHHH,
WJUTFOCTPATUBHOCTH, OOOOIICHUH W BBIBOJOB; HalW4yhe COOCTBEHHOTO OTHOIICHHUS aBTOpa K
paccMaTpuBaeMoil mpoOieme/TemMe  (HAacKOJIBKO TOYHO M ApTYMEHTHPOBAHO BBIPAKEHO
OTHOIIICHHE aBTOpa K TeMe JIOKJIaja); MPEICTaBICHUE MaTepuaya: KadeCTBO IPE3CHTAIIHH,
oopmiieHus; KynbTypa pedd, OpaTopCcKoe MacTepcTBO (COOIIOAEHHE HOPM JIUTEPATYPHOTO
SI3bIKA, MTPABWIBHOE TIPOU3HOIIICHHS CIIOB M (hpa3, ONTHMAJIBHBIA TEMIT PEUH; YMEHHUE TPABHIILHO
paccTaBIATh AaKIEHTHl; yYMEHHE TOBOPUTH JOCTaTOYHO TPOMKO, YETKO H YOeAHMTENHHO);
UCIIOJIb30BaHKHe PO(ECCHOHATLHON TEPMHHOJIOTHH (OIEHKA TOTO, HACKOJIBKO IOJIHO OTPasKEHBI
B BBICTYIUIEHHH OOy4arouierocsi npodeccuoHagbHble TEPMUHBI U OOLIEKYJIbTYPHBIE MOHATHS 110
TeMe, a TakKe HACKOJIbKO YBEPEHHO BBHICTYMAKIIUNA WMH BJIAJEET); BBIIEPKAHHOCTh
perimameHra.

IIpakTHyeckoe 3aJaHMe — STO YAaCTHYHO PETIIAMEHTHUPOBAHHOE 3aJ[aHWE, HMEOIee
AITOPUTMHUYECKOE WM HECTaHIApTHOE pEeILIeHHE, I03BOJISAIONIEEe JAUArHOCTUPOBATh YMEHHS
WHTETPUPOBATh 3HAHUS Pa3IMYHBIX HAYYHBIX 00JIACTEH, apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3peHusi, AOKa3bIBaTh MPABUIBHOCTh CBOCH MO3MIMUA. MOXKET BBIMOIHATHCS B WHAMBHAYAIEHOM
MOPSAJIKE WIH IPYNION 00yJaromuxcsl.

JlaGopaTtopnas pabGora - 3T0 0coObIii BHUJ MHIMBHIyalIbHBIX PabOT, B X0Jle¢ KOTOPBIX
ydalyecs UCIONB3YIOT TEOPETHUECKHE 3HAaHWS Ha TMPaKTUKE, NPUMEHSIOT Pa3InHbINA
WHCTPYMEHTAapUii M MpHOEraroT K TOMOIIM TEXHUYECKUX cpeacTB. Kpurepuu OIeHKH
nmaboparopuoit padbotsl: o 90% mo 100% mnpaBUIBLHO BBITIOIHCHHBIX 33JaHUH — OTIUYHO; OT
70% no 89% mnpaBUIBHO BBIIOTHEHHBIX 3aJaHui - xopomo; oT 50% mo 69% mnpaBuIBEHO
BBITTOJIHEHHBIX 33/IaHUH - YAOBIETBOPUTENHHO; OT 0 10 49 % MpaBHIBHO BHITOIHEHHBIX 33/IaHUH
— HE yJIOBJIETBOPUTEIHHO.

TecTupoBaHHe — 3TO KOHTPOJIFHOE MEPOIIPHUATHE TTO0 YICOHOMY MaTepualry, COCTOSIIEE B
BBITIOJTHEHUH OOYYaloIUMCSl CHUCTEMbI CTaHIApTU3WPOBAHHBIX 3aJaHMii, KOTOpas MO3BOJISET
aBTOMATH3MPOBaTh TPOLEAYPY H3MEPEHHs YpPOBHS 3HAHWH W yMEHHWH OO0ydYaromerocs.
TectupoBanue BKiIOYaeT B ce0sl ClEAYIOUIME THIbBI 3aJaHUi: 33JaHUe C €IUHCTBEHHBIM
BBEIOOPOM OTBETa W3 MPEUIOKEHHBIX BAPHAHTOB, 3a/laHHE Ha ONpE/IeIICHNEe BEPHBIX U HEBEPHBIX
CY)XJICHHI; 3a/laHle€ C MHOXXECTBEHHBIM BbIOOpOM OTBeTOB. Kputepum oumenkm: ot 90% o

100% mpaBWIBHO BBITIONHEHHBIX 3amaHuii — ommuHo; oT /0% no 89% mupaBmwiIBHO
BBITIOJTHEHHBIX 3aiaHuil - xopomo; oT 50% mo 69% mnpaBuUIbHO BBIOJHEHHBIX 3aJaHUNA —
ynosierBoputenbHo; oT 0 mo 49 % nmnpaBWwiIbHO BBIOJHEHHBIX 33JaHUA  — HE
yIIOBJIETBOPUTEIHHO.

3ader, 3K3aMeH — KOHTPOJBHBIE MEPOIPHUATHS, KOTOPHIE MHPOBOAATCA MO YyueOHOMH
JTUCIUIUIMHE B BUJE, MPETYCMOTPEHHOM Y4YEOHBIM IUTAHOM, 1O OKOHYAHWHM HM3y4YeHHS Kypca.



3aHATHE ayAUTOPHOE, MPOBOJUTCA B YCTHOW WM MHCHbMEHHOW (DOpME C HCIOJIb30BAaHHEM
(hOH/IOB OLIEHOYHBIX CPEACTB 10 YUeOHOM JUCIUILITHHE.

5.4. Tunoevle KoHmpobHble 3A0AHUA UAU UHbBIE MAMEPUAbl, HE0OX00uMble 011
OUEHKU 3HAHUIl, YMEHUIl, HAGLIKOG U (UU) Onvblma O0eamenbHOCmU, XAPAKMEPUIYIOULUX
Imansvl opmMuposanus KOMnemeHyuil 8 npoyecce 0C80EeHUs 00PaA306amebHON RPOZPAMMbL

Texkymas arrecTanus:

Tembl 10K12/10B /pedepaToB:

. [penmer «xkonomeTpukn». OCHOBHBIE ATAIbl SKOHOMETPUYECKOTO HCCIEI0BaHUS
. [Tone xoppensiuuu.

. [IpuBenuTe cBoiicTBa KOAPPUIMEHTA KOPPEIALUU

Hopwmanbnoe pacnpenenenue (pacnpeaenenue ["aycca)

. Pactipenenenue CtproneHra

. Pactipenenenne @umiepa

. 'enepanbpHas COBOKYIHOCTh U BEIOOpKa

. ITouron 4acTot u rucTorpaMma

. PacyeT OCHOBHBIX UMCIIOBBIE XapaKTEPUCTUKHU I10 Pe3yJbTaTaM BEIOOPKU: BHIOOPOYHOE
cpelHee, AUCIIEPCHsl, CpellHee KBapaTUUECKOe OTKIIOHEHHE?

10. Pacyer u oOCHOBHbIE (OPMYJbl ONpPEAENCHUS BHIOOPOYHBIX  KOBapHallMd U
KO3 UIIMEHTA KOPPETSILIUHU.

11. TodeuHsble OLIEHKH MapaMeTPOB TI'C€HEPAIBbHON COBOKYIHOCTH M WX >KeJaTeJbHbIe
CBOMCTBA

12. CymHOCTh MHTEPBAILHBIX OLIEHOK. AJITOPUTM UX MOCTPOCHUS

13. CymHOCTh CTaTHCTHYECKOW TUTIOTE3bI, eI TIPOBEPKHU TUIIOTE3

14. TlpuBeauTe oOIIYIO CXeMy NMPOBEPKH CTATUCTUUECKON THIOTE3BI.

15. Ha3zoBuTe OCHOBHBIE NPUYMHBI HAJIWYMSI B PErPECCHOHHONW MOJENU CIy4dailHOro
OTKJIOHEHHUS

16. CyTb MeTO1a HAMMEHBIIUX KBaPaTOB?

17. TlpuBeaure Qopmynsl pacueta KOIPPUIMEHTOB SMIUPUYECKOTO JIMHEHHOTO
ypaBHeHUs JInHelHoro ypasHenus no MHK

18. CBs3p SMIHPUYECKUX KOAPPHUINEHTOB JIMHEHHOW PETrpeccHd ¢ BBEIOOPOYHBIM
KO3(PPUIMEHTOM KOppEeIILUMU MEXIy IepeMeHHbIMU YypaBHeHHs perpeccun Ilepeuncnute
npeanockuiki MHK. KakoBsI mociecTBust UX BBHITOJTHUMOCTH JINOO HEBBITOJHUMOCTH?

19. Ompenenenne craHgapTHOM OHIMOKK perpeccud M Ko3(h(UIMEHTOB pPErpeccuu
Onumure cxeMmy MNPOBEPKH TMIOTE3 O BEIMYMHAX KOI(PQHUIMEHTOB perpeccuu. B uem cyThb
CTaTUCTUYECKON 3HauMMocTu Kod(ddurmentoB perpeccun? IlpuBeante cxemy omnpeaeaeHUs
WHTEPBATHHBIX OLIEHOK KOA()(PHUIIMEHTOB pErpeccumu.

20. Kak cTpouTcss M 4YTO TO3BOJISIET ONPENENUTh JIOBEPUTEIbHBIM HHTEpBal s
YCJIIOBHOT'O MaT€MaTUYECKOT0 OKUIAHUS 3aBUCUMON ITEPEMEHHON?

B uem cocrout cneunpukanys MoAea MHOXECTBEHHOH perpeccuu. Cdhopmynupyiite
TpeOoBaHMs, MpenbsBiIsieMble K (akTopaM JUisi BKJIIOYEHUS UX B MOJEIb MHOXKECTBEHHOM
perpeccuu.

21. K xakuM TpYAHOCTSM IPUBOJIUT MYJIbTHKOJUTMHEAPHOCTh (PAKTOPOB M KaK OHH MOTYT
OBITH MTPEOI0JICHBI?

22. Yro o3HauaeT B3aUMOJCHCTBHE (PAKTOPOB M KaK OHO MOXKET OBITh BBIPAKEHO
rpadudecku?

23. YcnoBus i TIOCTPOSHUSI YPAaBHEHHE MHOXKECTBEHHOH perpeccru ¢ (PUKTHBHBIMU
IIEPEMEHHBIMU

24. Cdopmynupyiite OCHOBHBIC mpeanochuiku mpumeHeHuss MHK ams moctpoenus
PErpECCUOHHON MOJIEIIH.

25. .Kak MOXHO TTPOBEPUTH HAJTMYME TOMO— WUJTU TETEPOCKETACTHIHOCTH OCTaTKOB? CyTh
0000IIIEHHOTO0 METO/Ia HAUMEHBIIINX KBAJPaTOB



26. Moiens MHOKECTBEHHOU JTMHEIHOM perpeccuu?

27. Craructuyeckas 3HAuYUMOCTb KOX(Q(QULIMEHTOB MHOXXECTBEHHOW perpeccuu
Anroput™m  ompeneneHus — KO3(Q(UIMEHTOB  MHOXXECTBEHHOM  JIMHEHHOW  perpeccuu.
WHTepBaipHble  OLEHKHM  KO3()(UIMEHTOB  MHOXeCTBeHHOW  perpeccun  KoaddunueHnt
JNETEpMUHALIMM /111 MHO>KECTBEHHOW JIMHEHHON perpeccuu ABTOKOPPENSALUS OCTAaTKOB U €€
BH/IBI

28. Cratuctuka [lapbuna-YorcoHa u ee cBs3b ¢ KOd(uimenTaMu KOppersnun MexIy
COCEJHUMH OTKJIOHCHUSIMU

29. MeTtoabl cMsATYeHHS TPOOIEMBI Te€TEPOCKENACTUYHOCTH

30. Cyrp u npuuuHBl aBTOKOppenmsuuu. ['paduueckuii Meron  omnpeaeneHus
aBTOKOPPEIALMU

H20eRATeNBRIAPAAYI M 15x 3aBucuMas (0GbsACHSIEMas) IEPEMEHHAS Y MOXET OBITh
npenctaBieHa B_Buae GYHKUMH (1, 2, 13-+, )y TA€ 1, 2 13 =)
HE3aBUCHMBbIE (06T,ﬂCHsuoume) NEPEMEHHBIE, WITH (PaKTOPBIL. B 3aBucumoctu
BUJA (DYHKIHH

( v 2 13- ) MOJENM JEIATCS HA JMHEHHBIC U HEIIMHEHHBIC.
B 3aBUCHMOCTH OT KOJHHYECTBA BKITIOUCHHEIX B MoJieNb (pakTopoB X MOJENH JENIATCS Ha

onHO(paKTOpHBIC (TTapHAs MOJIEh PETPECCHH) U MHOTO(AaKTOPHBIC.

Tunol 1aHHBIX.

[Ipu MonenupoBaHUM SKOHOMHUYECKUX MPOILIECCOB MOTYT OBITh MCIOJb30BAHBI JBA TUIA
JIAHHBIX: TIPOCTPAHCTBEHHBbIC aaHHbIe (Cross-sectional data) m Bpemennbie psasl  (time-series
data).

[Tpumepamu BpeMEHHBIX JaHHBIX MOTYT OBITh €KEKBapTaJbHBIC JAaHHBIC 1O WHQIIALUH,
cpenHeil 3apabOTHON TuIaTe, HAIIMOHAIILHOMY JTOXOJY, IEHEKHON SMHUCCHU 3a MOCIEIHUE TOJIbI
WK, HanpuMmep, exeaHeBHbI Kype nosapa CIIIA nva MMBDB, niensl gpbrouepcHbIX KOHTPAKTOB
Ha noctaBky jnojutapa CILA (MTB).

OTnuuuTeNnbHON YepTOW BPEMEHHBIX JAHHBIX SBISETCS TO, YTO OHU E€CTECTBEHHBIM
00pa3oM yIopsZ0YEHbl MO0 BPEMEHH, KpOME TOro, HaOJIOJeHUs B OJIM3KME MOMEHTBHI BPEMEHU
4acTo ObIBAIOT 3aBUCHUMBIMHU.

MATEMATHYECKHM ANIAPAT KOPPEJISIHUOHHOIO U PETPECCHOHHOI'O
AHAJIN3A. OCHOBHBIE IOHATHUSA 1 ONPEAEJIEHUA

HauOonee yacTo ucrnonb3yeMbIM MaTeMaTHYECKUM alllapaToM pEeLIeHus 3ajay JaHHOTO
Kiacca GRyPRAT MEERAS KARRSEMEHAPSTHO- WGCWOWOF%%%LIMH (akTopaMH  MOXKHO
oxapakTepusoBaTh QpyHKIMEH perpeccun = ( 1, , ), KoTopas TIOKa3bIBaerT,

2
KakOBO OyzleT B CpeJHEM 3HaueHHE IEepEeMEHHOU y, 'eClIM  TIEpEMEHHBIE X MpPUMYT
KOHKPETHOE

3HauyeHue. J[anHoe 00CTOATENHCTBO MO3BOJISET UCIOIB30BaTh MOJAETh PEIPECCHH HE TOJBKO JUIS
aHalu3a, HO M JUIA MPOTHO3UPOBAHMS HSKOHOMUYECKHMX SIBJIECHUMU. B KauecTBe 3aBHCHMMOi
MEPEeMEHHOM MOXET BBICTYNATh MPAKTHUECKH JIOOOW TMOKa3zarenb, XapaKTepPH3YIOIIHUi,
Harpumep, JesTETPHOCTh KOMMEPYECKOT0 OaHKa WIIM O3HAYAIOIINN KypC IIEHHOW OyMarm.

OCHOBHBIMH 3TallaMM MOCTPOCHHUS PErPeCCMOHHON MO/IeJIU SIBJIAIOTCH:

e Jloctpoenue cucreMsl nokaszareneil (¢pakropon). CO0p U npeaBapUTEIbHBIN
aHaJIM3 UCXOAHBIX NaHHBIX. [locTpoeHne MaTpuibl KOG UITUEHTOB MapHOH
KOppEeJISLUY.

Br16op Bua Mosieny 1 YrcIieHHAasl OI[CHKA €€ TapaMeTPOB.
[IpoBepka kauecTBa MOJIEIH.
OrieHKa BIUSHUS OTJENBHBIX ()aKTOPOB HA OCHOBE MO/IEIH.
ITporuo3upoBaHne Ha OCHOBE MOJIENH PETPECCUM.
IlocTpoenne  cucrembl  mokasateneil  (pakTopoB).  AHaaM3  MaTpPHIBI
K03} PULIHMEHTOB MAPHOH KOPPeJsiliuM.



Bri6op (dakTopoB, BIMSIONIMX Ha HMCCIEAYEMbIH MMOKa3aTeNb, MPOM3BOIUTCS, MPEXKIE
BCET0, MCXOIsl W3 COJCPKATEIBHOTO SKOHOMHUYECKOTO aHaimm3a. /[ MOoJydeHUs HaIeKHBIX
OLIEHOK B MOJENb HE CIIEAYeT BKJIIOYaTh CIUIIKOM MHOTrO (hakTopoB. X 4HMCIO HE MOIHKHO
NpPEBBIIaTh OMHON TpeTH o0beMa HMEIUMXCs AaHHbIX (T.e. M < n/3) . [lna onpeneneHus
HanOoJee CyHnIeCTBEHHBIX (DAKTOPOB MOTYT OBITH HCIIOJIB30BaHbI KOA((GHUIMEHTH! JTUHEHHOW U
MHOECTBEHHOH KOPPEISIUH, ICTSPMUHAIIMN YACTHBIX KOA(P(PHUIIMEHTOB KOPPEIISIIUH.

OT16op ¢axTOpOB A MOCTPOSHHUSI MHOTO(AKTOPHBIX MOJENEH MPOU3BOIUTCS HA OCHOBE
Ka4eCTBEHHOTO W  KOJIMYECTBEHHOTO aHalM3a COLMAIBbHO-DKOHOMHUYECKHUX  SIBJICHUH C
MCITOJIb30BaHUEM CTaTHCTUYECKUX U MAaTEMaTUYECKUX KPUTEPHEB.

Dopmuposanue 6azvl ucxoouvix OauHvix. CHauvalla Ha OCHOBaHHMH COJACPIKATEIHLHOTO
aHaJM3a COCTABISETCS MEPEUYCHb MOKa3aTesel, KOTOpbIe MPEAonaraeTcsi BKIOYUTh B MOJAECTb.
3arem Mpou3BOAMTCS COOP CTATUCTHUYECKON MH(OPMAIMH U MIPEIBAPUTEILHBIN aHAIN3 JaHHBIX.

3HaueHus mepeMeHHBIX Y W X, coaepkampecs B HaOIIOAaeMON COBOKYITHOCTH,
3alKMChIBAIOTCS B TAOJMILy HCXOIHBIX JAaHHBIX (Ta0i. 1).

Ha BTOpOI#i cTamum mpou3BOIATCS CpaBHUTEIbHAS OIEHKA U OTCEB YacTH (aKTOPOB. DTO
JOCTUTACTCSl aHAM30M MapHBIX KO3(D(HUIIMEHTOB KOppEeNAIiK U OleHKOH (. 1) uX 3HAYMMOCTH
(¢.2). Jnst aTOoro cocraBisieTcsi MaTpua MapHbIX KOA(PQPHUIMEHTOB KOPPESAIIH, H3MEPSIOIINX
TECHOTY CBSI3H KaXJOTO U3 (PaKTOPOB-IPU3HAKOB C PE3YJIbTATUBHBIM (PAaKTOPOM M MEXIY COOOM
(Tabm. 2).

Tabmuma 1
Ne n/m Y X1 X2 Xm
1 Y1 X11 Xa1 Xm1
n Yn Xin Xon .. Xmn

Omnpenenenue 3HayeHus kodpduimenta koppemsinuu. Koadouuuent Koppensnuu

ompenensiercs mo Gopmyre: c (,)
ro=_ N (=) =
re VE( -25( -
oo
-2
) N
1
—2xC =0 -,
C ( x = —1
o :\/Elll( - )2)
dakTopsbl Y X1 X2 .ee Xm
N
Y 1 D) " Fa6aupa 2
X1 T, 1 1 or., o
X2 ro, r,, = 1 r,
Xm ro ., r, 1

WNHTrepnperanus TOMydeHHOM  OIEHKM  KOd(PduIMeHTa KOppemsluud. 3HA4YCHHE
KOd((PHUIMEHTOB MapHON KOppesuu JSKUT B UHTEpBaie oT -1 mo +1. Ero momoxutenbHOe
3HAYEHUE CBUACTEIBCTBYET O MPSIMOM CBS3H, OTpULIATeNIbHOE 00 OOpaTHOM, T.e. KOrja pacTer
OJlHa TepeMeHHas, JApyras ymeHblnaeTcs. Uem Onmumke ero 3HaueHue K 1, TeM TecHee CBS3b.



CBs3b CUMTACTCS JOCTAaTOYHO CHJIBHOM, €CITU KOd(PPHUIMEHT KOppeIsiud 1o abCOTFOTHOM
BenumuuHe mpeBbimaer 0.7, m cmaboit, ecnu menbine 0.4. Ilpu paBeHCTBE ero HYJIO CBS3b
MOJTHOCTBIO OTCYTCTBYET. DTOT KO3(PPHUIIMEHT TaeT 0ObEKTUBHYIO OLIEHKY TECHOTHI CBSI3U JIUIIIb
MIPH JTUHEHHOM 3aBUCMOCTH I€PEMEHHBIX.

JuarpamMma, Ha KOTOpPOW H300pa)KaeTCsi COBOKYIHOCTh 3HAYEHUW JBYX IPU3HAKOB,
HA3bIBACTCS KOPPENSIUOHHBIM TojeM. Kaxknas Touka 3Toi AuarpaMMbl IMEET KOOpAUHATHL X, U
Y,. Ilo Mepe Toro, kak BO3pacTaeT CHJa JIMHEHHOW CBS3M, TOYKH Ha rpaduke OyayT JeKarhb
OoJiee OJIM3KO K MIPSIMOM JIMHUH, a BeIMUuHa I Oyet oyke K 1.

[IpoBepka 3HauMMOCTH JHHEHHOro Kod(dduumenta koppemsiuuu. Jlas  OLEHKH
3HaYUMOCTH Kod(duimenta koppemsuuu npumensercs t-kpurepuit Cteiogenta. [Ipu stom
(akTHUECKOe 3HAUCHHE ATOTO KPUTEPHsI ONpeaeisieTcs no Gpopmyie:

rz

Lyaon = 2 (Tl - 2)

Boruncnennoe mno 3toii  opmyine Liadeine  tuaon CPaBHUBAETC C KPUTHYECKUM
3HaueHueM t-xkpumepus, xoropoe Oepercsa u3 TaOnuubl 3HayeHHd t CTbIOJEHTa C Y4YETOM
3agaHHoro ypoBHs 3HaunmocTH (o = 0,05) u uucna creneneit cBodosl (N - 2).

Ecmu tus: > tp, TO moigydeHHOe 3HaueHHe Ko3((UIMEHTa KOPPEISLUU IMPU3HAETCS
3HaYUMBIM (T.€. HyJeBas THUIOTe3a, YTBEPXKJAoUas pPaBEHCTBO HYIO Kod(hduimenta
KOppessluu, oTBepraercs). TakuM oOpa3oM JienaeTcst BBIBOA O TOM, YTO MEKIY UCCIEAYEeMbIMU
MNEPEMCHHBIMU €CTh TECHAA CTATUCTUYCCKAA B3aMOCBA3b.

B Mozens BKIIIOYAIOT T€ (akTOPbl, CBSI3b KOTOPBIX C 3aBUCUMOM IepeMEeHHOW HauboJee
CHJIbHAS.

B kauectBe KpuTepus MyJbTHKOUIMHEAPHOCTU MOXKET OBbITh NPHUHITO COOJIOACHUE
CIEIYIOIUX HEPaBEHCTB:
ro>r, LT >, T k<0.8

Ecni nmprBenieHHbIe HEPABEHCTBA (MM XOTS Obl OJHO M3 HMX) HE BBINOJHSIOTCSA, TO B
MOJIeJIb BKJIIOUYAIOT TOT (DaKTOp, KOTOPBIN HanboJiee TeCHO CBsi3aH ¢ Y.

MynbpTuKoIMHEapHOCTh. OAHMM M3  YCIOBUH PErpecCUOHHOM MOJEIHM  SIBJISIETCS
IPEINOIIOKEHHE O JIMHEHHOW HEe3aBUCHUMOCTH OOBSCHAIOUIMX IEPEMEHHBIX, T.€. pelIeHHe
3aJ1auyd BO3MOYKHO JIMIIb TOT/1a, KOT/1a CTOJIOBI M CTPOKU MaTPHUIIbl UCXOJHBIX JAHHBIX JTUHEHHO
He3aBUCUMBL. JlJI1 SKOHOMHYECKMX IIOKAa3aTelIed 3TO YCIOBHME BBINOJIHAETCS HE  BCErza.
JluneliHas win Onu3Kasi K HEM CBs3b MEXIY (PaKTOpaMu Ha3bIBaeTCAd MYJbTUKOJIMHEAPHOCTHIO
U TPUBOAMUT K JIMHEHHOW 3aBHCHMOCTH HOPMAJIBHBIX YpPaBHEHMM, 4TO J€1aeT BBIUUCIICHUE
apaMeTpoB JIMOO HEBO3MOXKHBIM, JHOO 3aTpPyAHSIET COACPKATEIbHYI0 HHTEPHPETALHIO
[IapaMeTpoB MOAEIH. MyJbTUKOIIIMHEAPHOCTh MOKET BO3HUKAaTh B CHIIy Pa3HbIX IPUYUH.
Hanpumep, HECKOJIbKO HE3aBHUCHMBIX INEPEMEHHBIX MOTYT HMETh OOIIMK BpEMEHHOM TpEeH[,
OTHOCUTEIIBHO KOTOPOTO OHH COBEpLIAlOT Maible KojeOaHus. B yacTHOCTH, Tak MOXET
CIIyUYHTBCS, KOI/Ia 3HAYEHHS OJHOW HE3aBHUCHUMOM IEPEMEHHOH SBISIOTCS JIaTMPOBAHHBIMU
3HaUeHWsIMM  Apyroil. CUuTaroT SBJIEHUE MYJIBTUKOJUNIMHEAPHOCTH B MCXOJIHBIX JIaHHBIX
YCTaHOBJIEHHBIM, €CIM KO3(Q(QUIMEHT MapHOW KOpPPENLlUU MEXIy J[ABYMS IMepeMEeHHBIMU
6onbmie 0.8. YToObl M30aBUTHCS OT MYJIBTHKOJUIMHEAPHOCTH, B MOJIENb BKIIIOYAIOT JIUILIbL OJIUH
U3 JMHEMHO CBSI3aHHBIX MEXAY co00i (haKTOpOB, MPUYEM TOT, KOTOPbIM B OOJbLICH cTereHu
CBSA3aH C 3aBUCHMOH IIEPEMEHHOMN.

Ha Ttperbeii, 3akIOUMTENBHON CTAaIUW TMPOU3BOAST OKOHYATEIBHBIM OTOOp (haKTOPOB
IyTEM AaHaIW3a 3HAaYUMOCTH BEKTOpa OLCHOK IIapaMeTpOB YPAaBHEHMH MHOYKECTBEHHOMN
perpeccuu ¢ ucronb3oBanueM kputepust CteiozienTa (K — Komrm4ecTBo (pakTOpOB, BKIIIOYECHHBIX B
MOJICTIb IOCJE€ HWCKJIIOYCHUS HE3HAuuMbIX (akTopoB, K = M, eciaum BKIIOYEHBI BCE
aHanu3upyeMblie GaKkTopPhl).

Bb100op BHIa Moe/IM M OLIEHKA ee TapaMeTpoB

Jis oTOOpaXkeHUsl 3aBHCHMOCTH IEPEMEHHBIX MOTYT HCIOJIb30BaThCsl MOKAa3aTesbHasl,
napabonuyeckass u MHorue Jpyrue (yHkuuu. OnHaKo B MpakTHUECKOH paboTe HamOosbliee



PacIpoCTpaHEeHHe MOAYYMIM MOJEIN JIMHEHHON B3aUMOCBA3M, T.€. KOrja (pakTopbl BXOIAT B
MOZCII I RERSS, Moe b MHOXKECTBEHHOM PErPECCHU UMEET BUL:

= 0+ 1 1+ 2 2++ +¢&

AHanu3 ypaBHCHHMST M METOJMKA OMNPEICIICHUS I[apaMeTpoB CTAHOBATCS — OoJjee
HarJISIIHBIMU, @ PacyeTHbIE MPOLEIYpPhl CYIIECTBEHHO YIPOIIAIOTCS, €CIU BOCIOJIb30BAThHCS
MaTpUYHOH (HOPMOIA 3aMKCH YpaBHEHUS:

= &+&

3aech Y - BEKTOp 3aBUCUMOM MepeMeHHOM pazMepHocTd N X 1, mpencrapistomuii co0oit
N HaOII0IeHUH 3HaUEHUH Vi, X - MaTPUIA HE3AaBUCUMBIX MIEPEMEHHBIX, JJIEMEHTHI KOTOPOH CyTh N
X M HaOMOACHUS 3HAYEHUN M HE3aBUCUMBIX MepeMeHHBIX Xi, X2, X3, ..., Xm, Pa3MEpPHOCTh
MaTpuilpl X paBHa N X M; o - MOJUICKANTUN OICHUBAHWUIO BEKTOP HEW3BECTHHIX IApaMETPOB
pazMepHocTH M X 1; € - BEKTOp CiIy4alHBIX OTKJIOHEHUH (BO3MYyILEHUH) pazmepHoctu N x 1.
Taxum obpazom,

% 11 11 g(c(l)
=11 = Jo=[ ]
21
2
1 .. x

VYpaBHEHHE COACPKUT 3HAUYEHHUs HEW3BECTHBIX _ MApaMeTpoB &4, Xy, .. X . OTH
BEJIMUMHBI OIEHUBAIOTCSI HAa OCHOBE BBIOOPOUHBIX HAONIOJEHHUM, IMO3TOMY IOJIy4YEHHBIE

pacueTHble IOKa3aTeNd HE SBIISIOTCS WCTHHHBIMH, a MPEACTAaBIAOT COOOW JHIIb MX
CTaTUCTUYECKHE OLICHKU. Monenp JIMHEHHOM pPETrpeccud, B KOTOPOM  BMECTO  HMCTHHHBIX
3HA4YEHUI MapaMeTpoB MOACTABIECHbI UX OLEHKH (2 UMEHHO TaKHe PErpecCHH U MPUMEHSIOTCS Ha
MIPaKTHKE), UMEET BUJL

= X+e= +¢
TAC O - BEKTOP OLCHOK IMAPaMETPOB; & - BEKTOP «OUCHCHHBLIX» OTKJIOHEHUH perpeccuu,

OCTaTKH perpeccuu € = — & - OlleHKa 3Ha4YeHul Y, paBHas Xa.
Jlnst  olleHWBAHUSI HEU3BECTHOTO BEKTOpa MapamMeTpoOB ¢ BOCIHOJIb3YeMCS METOJIOM
HauMmeHbIux kBanaparoB (MHK). ®opmyna st BBIUKCICHHUS HapaMETPOB PErpecCHOHHOTO

ypaHernus umeerpux: = ( T )7L T

PaccmoTpum ciydail 3aBUCUMOCTH NepeMeHHOH Y oT oxHoro ¢akropa X. Mbl XOTHM

0106paTh ypaBHEHHE =0Co+0¢
MosxHO IMOJIYYHTDH CICAYIOMIUEC BBIPAKCHUA OJI9 BBIYHUCIICHUS OCO, 0(1
1 — — 1 — — = - -7) =C ) o
w= (ZCC - TR0y oy =G ) =0 ) o

— 1 — B
30 o
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10 aJCKBATHOCTH M TOYHOCTH Ha OCHOBE aHAJIM3a OCTAaTKOB perpeccuu e. PacueTHele 3HaYeHMS
MOJy4aloTCs IyTE€M TIIOJCTAHOBKM B MOJAETbh (PaKTHUECKMX 3HAYCHUH BCEX BKIIIOYCHHBIX
(hakTOpOB.

Ananuz ocmamkog. AHamu3 OCTaTKOB IO3BOJISET IMOJYYUTh MPEACTABICHUE, HACKOIBKO
Xopomo nogo0paHa camMa MOJENb M HACKOJbKO IPaBWJIBHO BBIOPAaH METOJ OLEHKH
kodpdurmentoB. CornacHO OOIMIMM MPEANONIOKEHUSIM PErPECCHOHHOTO aHAJIN3a, OCTaTKH
JIOJKHBI BECTU ce0s1 KaK HEe3aBUCUMBbIC (B IEHCTBUTEIBHOCTH MOYTU HE3ABUCUMBIE), OJUHAKOBO
pacpeneneHHble CIy4alHble BEIUYMHBI. B KIacCMYeCKMX METOJax PEerpecCUOHHOIO aHaau3a
IIPEIIOJIATaeTCs TAKKE HOPMaJIbHBIN 3aKOH PaclpeAcIeHUs] OCTAaTKOB.

He3zaBucuMocTh 0cTaTKOB MPOBEPSIETCS ¢ TOMOIIBbIO KpuTepus Jlapouna-Yorcona.




HccnenoBanne OCTAaTKOB TOJE3HO HAYMHATH C U3ydeHUs ux Trpaduka. OH MOXKET
MOKa3aTh HaJWYHE KAKOW-TO 3aBUCHMOCTH, HE Y4YTeHHOW B Mmozaenu. CkaxkeM, mpu moadope



MPOCTON JMHEHHOW 3aBUCUMOCTH Mexay Y u X rpaduK OCTaTKOB MOXET TIOKa3aTh
HEOOXOMMOCTh TIepexoJla K HEIMHEHHOW Monenu (KBaJpaTHYHOH, IOJIMHOMHUAIBHOM,
HKCIOHEHIINAIILHON ) MJTH BKIIIOYEHHUS B MOJIEIb IEPUOJUUECKIX KOMITOHEHT.

Buibpocwl. T'paduk 0CTaTKOB XOPOIIO MOKA3bIBAET U PE3KO OTKIIOHSIOMIMECS OT MOJCIH
HabmroneHust - BBIOpochl. IloJOOHBIM aHOMANbHBIM HAONIOJACHUSAM HAAO YICIATH 0C000
MPUCTAILHOE BHUMAaHHE, TaK KaK UX MPHCYTCTBHE MOXET Ipy0O MCKaKaTh 3HAYCHHS OIICHOK.
Ycrpanenue 3¢ (heKToB BEIOPOCOB MOKET MPOBOIUTHCS JTUOO C TOMOIIBIO YIAJICHHS ITHX TOYEK
U3 aHATM3HPYEMBIX JaHHBIX (3Ta MpOIeaypa Ha3bIBACTCS IICH3YPUPOBAHHEM), JINOO C MOMOIIBIO
NPUMEHEHUS METOJOB OLCHMBAHUS IApaMETPOB, YCTOMUMBBIX K TOJOOHBIM TpyOBIM
OTKJIOHCHHUSIM.

KpoMe paccMOTpeHHBIX BBIIE  XapaKTEPUCTHK, IENECOO00pa3HO  HCIIOJIb30BATh
KO?(DPHUIIMEHT MHOKECTBEHHOM Koppesnu (MHASKC Koppensaiuu) R, a Takke XapakTepUCTUKH
CYIIECTBEHHOCTH MOJICIH B LIEJIOM M OTJEIBHBIX €€ KO PHUIINEHTOB:

7 L@ _y I
G
Z( t t t
2

T IZ[G - CyMMa KBaJIpaToB ypOBHCfI OCTaTOYHOM KOMIIOHCHTHI,
e

- CyMMa KBaJIpaTOB OTKJIOHEHUH YpOBHEH HCXOJHOTO psAa OT €ro CpeaHero
3HAYCHMUSL.

JlaHHBIH KOA(GUIMEHT SBISIETCS YHHUBEPCATBHBIM, TaK KaK OTPaKaeT TECHOTY CBS3H U
TOYHOCTb MOJIEIIH, & TaKXKe MOKET UCIOJIb30BaThCs MpH JIt000H Gopme cBsizu nepeMeHHbIX. [Ipu
MOCTPOEHUU  OJHO(AKTOPHON KOPPENIAIMOHHON MoAenu KOIPOUIMEHT MHOXKECTBEHHOM
KOppEeJAMU paBeH KO3(GGHUIMEHTY MapHOH KOPPEALHH.

KosdduimeHT MHOXKECTBEHHON Koppensuuu (MHAEKC KOPPENsIHU), BO3BEICHHBIA B
kBaapar (R?), HasbiBaeTcsa Ko duIEEHTOM ACTCPMUHAHE, _—)2

t)Z — t

¥
P=1-3C .02 X(.-)?

OH mnoKa3bIBa€T MO0 BapuallMu pPE3yIbTATUBHOIO MPHU3HAKA, HAXOMSALIETOCS IO
BO3/ICIICTBUEM M3Yy4aeMbIX (aKTOpPOB, T.€. ONpEIeNseT, Kakas JoJis Bapualuu NHpu3Haka Y
y4YTE€Ha B MOJIEH U 00YCJIOBIIEHA BIMSHUEM Ha HETO (DaKTOPOB.

B MHorodaxrtopHoii perpeccur  100aBI€HHWE JIONOJHUTENIBHBIX  OOBICHSIOMINX
NIEPEMEHHBIX yBenUuuBaeT KoddduiueHt naerepmuHanuu. CrenoBarenbHO, KOI(G(OUIMEHT
J€TePMUHALIMN JJOJKEH OBITE CKOPPEKTHPOBAH C YYETOM YHCIAa HE3aBHCHUMBIX IEPEMEHHBIX.

CKOpPpEKTHPOBAHHBIH R?, UM 2 pacCUMTHIBAETCA TAK: 1 _ |
—1-(1- ?)

n— —1
r7ie N - 4ucao HaOMroieHusT; K - 91ciio He3aBUCUMBIX TIEPEMEHHBIX.
B kadecTtBe Mepbl TOYHOCTH MPUMEHSIOT HECMELIEHHYIO OLIEHKY JUCIEPCUU OCTAaTOYHOU

KOMIIOHEHTBI, KOTOpas TpeACTaBisieT CcoO0OW OTHOUIEHHE CYMMbl KBaJIpaToB YpOBHEH
OCTaTOYHOW KOMITOHEHTHI K BenmmurHe (N — K — 1), rae K - konmyecTBO (hakTOpoB, BKIIIOYEHHBIX B
MojieTb. KBagpaTHbli KOpeHb W3 3TOH BenUuWHBI (Se) Ha3bIBACTCS CTAHAAPTHOW OIIHUOKOM
OLICHKH.

Jlnist IpoBepKU 3HAYMMOCTH MOJIEH pErpeccuy Ucroib3yercs: F-3HaueHne, BeIUcIsieMoe
KAaK OTHOIICHME JUCIEPCUM MCXOJHOTO psifa W HECMEIIEHHOW IHUCIIEPCHHM OCTATOYHOU

KOMITOHEHTHL. Ecim %vaeTHoe sHauene ¢ vy =(m—1) u v, =(m— — 1) creneusmu
CB06OI[BI 6OHBLHG TAOJINYHOT' O HpI/I 3a1aHHOM ypOBHe 3HAYUMOCTH, TO MOJCJIb CYHUTACTCA
3HAYUMOU: 2/

1- Y- -1



Ecmu cymectByer K He3aBuCHMMBIX TepeMeHHBIX, TO Oymetr k + 1 koadduumerro
perpeccuu (BKJIrOUas IIOCTOSHHYIO), OTCIO/Ia YHCIIO CTerneHel cBo0o bl coctaBut N — (K + 1) wiu
n—-k-1.

[lenecooOpa3Ho NpoaHATU3UPOBATh TAaKKe 3HAYUMOCTH OTHENIBHBIX KO3()PUIIMEHTOB
perpeccun. DTO OCYIIECTBIISICTCS MO [-CTATUCTHKE MyTeM IPOBEPKU THIIOTE3Bl O PaBEHCTBE
HYJTIO j-TO apaMeTpa ypaBHEHHs (KpoMe CBOOOIHOIO iieHa):

ta = a

rae Saj - OTO CTaHAApTHOE (CpelHee KBaIpaTUYecKoe) OTKIOHEHHE KOd(pQUIMCHTA
YpaBHEHUS PETPECCUH dij.

Benuunna Sy mpencrasnsier co0oil KBaJpaTHBIN KOPEHb U3 MPOU3BEICHHS HECMEIICHHOMN
OLICHKH JIUCIICPCHU Se U J-TO JMArOHAIBHOTO 3JIEMEHTa MAaTpPUIIbI, 00paTHON MaTpHIIE CHCTEMbI
HOPMAJIBHBIX YPaBHECHMI.

rae ., = Xe(?, bjj-IMaroHalbHbIN 2JIEMEHT MATPHUIIbI XTX)1.

- -1
Ecnu pacuernoe 3nauenue t-kpurepus ¢ (N — K — 1) creneHsiMu cBOOOIBI MPEBOCXOAUT

ero TaOJMYHOE 3HAYEHHWE IIPH 33aJaHHOM YPOBHE 3HAYMMOCTH, KOX(PQPHUIMEHT perpecchu
CUMTAETCs 3HaYUMBIM. B npoTuBHOM ciydae (pakTop, COOTBETCTBYIOLINM 3TOMY KO3 duLmeHTy,
cllelyeT UCKJIFOUUTh U3 MOJIEH (IIPU 3TOM €€ Ka4eCTBO HE YXYALLIUTCS).

Ounenka BJMSHHS OTACJBHBIX (PAKTOPOB HA OCHOBE MOAECJAH HA 3aBHCHMYIO
nepeMeHHYI0 (K03 (PpUIHEHTHI 3JIACTUYHOCTH U f-K03pPHLeHTHI)

BaxHyto posib npH OLeHKe BIUSHUSA (PAKTOPOB MIparoT KO3(UIIMEHTHI perpecCHOHHON
Mozenu. OJTHaKO HEMOCPEICTBEHHO C MX MOMOILBIO HEIb3s COMOCTaBUTH (AKTOPbI MO CTEIEHU
UX BIMSHMS Ha 3aBUCHUMYIO IIEPEMEHHYIO M3-3a Pa3INyus €IUHUL] N3MEPEHUS U Pa3HOU CTEIIEHU
koneOanus. i yCTpaHEHHUs TaKUX pa3jMuuil MpU UHTEpIpETalud MPUMEHSIOTCS CpeIHue

yacTHble KOd(pduIMeHTsl snactuynoctd I(j) u f - xkoaddurmentsr S(J) , KOTOpbIe
PaCCUUTBIBAIOTCS COOTBETCTBEHHO TI0 (hOpMYyJiam:
)= () cp/ cp
(=0 /
rne - cpejIHee KBaIpaTHYHOE OTKIIOHEHHE (haKkTopa |

KOSq)q)I/IL[I/IeHT OJIACTUYHOCTHU IIOKA3bIBACT, HA CKOJBKO IIPOLCHTOB U3MCHACTCA
3aBUCHUMaAs IEPEMCHHAaA MPHU HU3MCHCHUU cbaKTopa J Ha 1%. O,Z[HaKO OH HC YYHUTBHIBACT CTCIICHbL

KoJjeOanus GaKTOPOB.

bera-xoadunmreHT mokaspiBaeT, Ha KaKyl 4YacTh BEJIMUYMHBI CPEIHErO KBaJIPATUYHOTO
OTKJIOHCHU S Sy, HU3MCHHUTCA 3aBUCHUMasA IICPEMCHHAA V ¢ usmenenuem COOTBeTCTByIOH_[eﬁ
HE3aBUCUMOM TiepeMeHHON X, Ha BEIMYUHY CBOETO CPEJHEr0 KBaJIPAaTUYECKOI0 OTKIOHEHUS MpH
(UKCHPOBAHHOM Ha TIOCTOSIHHOM YPOBHE 3HAYEHHH OCTAJIbHBIX HE3aBHCUMBIX IEPEMEHHBIX.

VYka3aHHble KO3()PUIMEHTHI MO3BOJISIOT IPOPAHKUPOBATH (DAKTOPHI MO CTETIEHU BIUSHUS
(hakTOpOB Ha 3aBUCUMYIO TIEPEMEHHYIO.

Jlomo BiusiHUS (PakTOpa B CyMMapHOM BJIMSIHUM BCeX (PaKTOPOB MOKHO OILIGHUTH I10

BEJIMUMHE JIeNbTa-KodpduiteHToB A(j):

A )=r 2 ..

rae fyj - KodhQUIMEHT MapHOW Koppessiuu Mexnay ¢aktopom j (j = 1, ..., m) u
3aBUCHUMON MEPEMEHHOM.

Hcnoab3oBanne MHOro(pakTopHbIX MoOAeJeil IJisi aHAJW3a M NPOTrHO3MPOBAHMS
Pa3BUTHS SIKOHOMUYECKHX CHCTEM

OnHa W3 BaXHEWIIMX UEIed MOACIMPOBAHUS 3aAKIIOYAETCd B MPOTHO3MPOBAHUU
MOBEJICHUSI UCCIIEAYeMOro 00bekTa. OOBIYHO TEPMHUH «IIPOTHO3HMPOBAHUE» UCHOIB3YETCS B TEX
CUTyallusiX, Korja TpeOyeTcss WpelacKa3aTh COCTOSHUE CcucTeMbl B Oyaymem. [Jlns
perpeccHOHHBIX MOJIeNIE OH MMeeT, OJHaKOo, 0oJiee MHUpPOKoe 3HaYeHne. Kak yxe oTMevanocs,



JaHHbIE MOTYT HE HMMETb BPEMEHHOW CTPYKTYpbl, HO M B JTHX CIy4asX BIIOJHE MOXKET
BO3HUKHYTb 3aJauya OLICHUTh 3HAYCHHWE 3aBHCHMON IIEpEMEHHOW Ml HEKOTOporo Habopa
HE3aBUCHUMBIX, OOBSCHSIOINX MEPEMEHHBIX, KOTOPBIX HET B UCXOJIHBIX HaOMOAeHUsAX. VIMEHHO
B OTOM CMBICIE - KAaK IOCTPOCHHE OLICHKM 3aBUCHUMOM IIEPEMEHHOM - U CIIELyeT IIOHUMAaTb
IIPOTHO3UPOBAHKE B S3KOHOMETPUKE.

IIpobnema npOrHO3MPOBAaHUS MMEET MHOIO PA3JIUYHBIX ACHEKTOB. MOXXHO pa3inyarh
TOYEYHOE M MHTEPBAIBHOE IIPOrHO3MPOBAaHME. B mepBoM cilydae OLIEHKA - 3TO KOHKPETHOE
4HCJI0, BO BTOPOM - HHTEpPBal, B KOTOPOM HCTHMHHOE 3HA4YCHHE IIEPEMEHHOM HaXOOUTCS C
3alaHHBIM ypOBHEM J0Bepus. Kpome Toro, Uit BpEMEHHBIX psAIOB IIPU HAXOKJIEHUU IPOTHO3a
CYIIECTBEHHO HAJIMYHME WIN OTCYTCTBHE KOPPEIALMH 10 BPEMEHH MEX/ly OLIMOKaMHU.

IIpy wucronb30BaHUM  INOCTPOCHHOM MOJENM Ul IPOTHO3UPOBAHMS  JEJIAETCA
IIPEIIIONOKEHUE O COXPAaHEHMH B IIEpUOJ IPOTHO3UPOBAHMUS CYIIECTBOBABIIMX paHEe
B3aUMOCBSI3EH IIEPEMEHHBIX.

JIs1si TpOTHO3UPOBAHKS 3aBUCHUMOIi MepeMeHHON Ha | 1aroB Brepes HEOOXOIMMO 3HATh
MIPOTHO3HBIE 3HAYECHUSI BCEX BXOIAIIMX B Hee (PakTopoB. VX OIEHKH MOTYT OBITh MOJYYEHBI Ha
OCHOBE BPEMEHHBIX 3KCTPANOJSALMOHHBIX MOJEIECH WIM 3alaHbl MOJb30BATEIEM. JTH OLICHKH
ITOZICTABIIAIOTCS. B MOJIEIIb, Y TIOJIY4arOTCsI IIPOTHO3HBIE OLICHKHU.

IlocTpoeHne TOYEUHBIX U MHTEPBAIBHBIX IPOTHO30B HA OCHOBE PErPECCHOHHON MOJIEIH.
Kakue (akTtopel BIMSIOT Ha IIMPUHY JOBEpUTENbHOTO wuHTepBana? J[liusg Toro, dToObBI
OIpeeUTh 00JIACTh BO3MOXKHBIX 3HAYEHUI Pe3yJIbTaTMBHOIO MOKa3aTels, PU PAacCUUTAHHBIX
3HA4YEeHUSX (DaKTOPOB CJEAyeT YUHTHIBATH JBAa BO3MOXKHBIX MCTOYHHMKA OIIMOOK: pacCEeHMBaHUE
HaOJIIOIEHU OTHOCUTENBHO JIMHUM PErpeccud U OuMOKH, OOYyCIOBJIEHHBIE MAaTEMaTU4YEeCKUM
anmnaparoM IOCTPOECHUS caMOW JMHUM perpeccud. OImMOKM NEpBOro poaa HU3MEPSIOTCS C

IMOMOIIBKO XaApAaKTECPHUCTUK TOYHOCTH, B YAaCTHOCTH, BEIIMUYMHOU ~. OmumOku BTOpPOIo pozaa
O6YCJ'IOBJ'IGHBI (I)I/IKCaI_II/IeI/I YUCJICHHOI'O 3HAYCHUA KOB(i)(I)I/H_[I/ICHTOB perpeccruu, B TO BpEMs KaK

OHHM B JICUCTBUTEIILHOCTH SBJIAIOTCS CIIy4allHBIMU, HOPMAJIBHO PACIpPENCIICHHBIMMU.
JInst JIMHEWHOM MOJENW JOBEPUTENbHBIM HHTEPBAT PACCUMTHIBACTCA CIEAYIOIIAM
obpa3zom. OrieHHBAETCs BEIMYMHA OTKIOHECHHS OT JIMHUU perpeccud (0603HauuM ee OykBoii U):

( )r:( AFPS/_TP
r mp = mp np
e =0 10+ ) 20+ = (+))

Jlns Mozenu mapHo# perpeccuu GopMysia IPUHUMAET BUL:

zZ

1 ( (Tl+ )_ cp)
()= ”to<\/1+n+ Zt=1( ¢ cp)

Koodpdurment ta srnsiercs TabnuuHbIM 3HaueHWeM t-ctatuctuku CTBIOJIGHTA TIPH
3aJaHHOM ypPOBHE 3HAYMMOCTH ¢ W YHClIa HaOmroneHuH, | — meproa mporHosupoBanusi. Ecin
UCCIlIeIoBaTeNb 3a/la€T  BEPOATHOCTh TMONAJAHHUs TNPOTHO3UPYEMOM  BENTHMYMHBI  BHYTPb
JIOBEPUTENILHOTO HHTepBaiia, paBHyto /0%, To ta = 1.05. Eciiu BepositHOCTH coctaBnseT 95%, To

3
4

- o
ta = 1.9Rak THIHHS /ﬁsta(fm%a@?nm, BennunHa U mpsiMO MpONOPIMOHAIbHO 3aBUCUT OT TOYHOCTH,
mogenu ( - ), KOZ—)%@)I/ILII/IGHT& JIOBEpUTENLHON BEPOATHOCTH (ta), CTENEHN ylaJeHHs TIPOrHO3HOM
olleHKH (pakTopa X OT CpeHEro 3HaUeHUsI M 00paTHO MPOMOPIIMOHATBHA 00BEMY HAOIOICHUH.

B cBoto ouepenpb
PN
NV—
-2
B pesynbraTe monmydaeM cieayrOLIMii HHTEpBaJl IPOTHO3a IS [Iara MporHo3upoBanus |:
e BepxHss rpanmia nporrosa passa Y(n + 1) + U(l),



® HWXKHsA rpanuiia nporuosza pasua Y(n + 1) - U(I).

Ecnmu moctpoeHHast perpecCHOHHas MOJIENb a/IeKBaTHA M MPOTHO3HBIE OLEHKH (PaKTOpoB
JOCTaTOYHO HAJEKHBI, TO C BHIOPAHHOM MOJIb30BaTEIeM BEPOSATHOCTHIO MOKHO YTBEP)KIAaTh, YTO
IPU COXPAaHCHHWU CIIOKUBIIUXCS 3aKOHOMEPHOCTEH pa3BUTHS TPOTHO3UpPYyEMasi BEIMYHHA
MOTIA/IET B MHTEPBaI, 00pa30BaHHBIA HIDKHEH U BEpXHEH rpaHUIaMU.

TEXHOJIOT'UA PELHIEHUA SAJAUYN KOPPEJIAIUOHHOI'O n
PETPECCUOHHOI'O AHAJIN3A C IOMOIBIO MTAKETA AHAJIU3A

3amada COCTOUT B MOCTPOSHUM MOJENH ISl peAcKa3aHusi o0bemMa peann3alyuy OJHOTO
U3 IPOJTYKTOB (PPMBI.

OO0bvem peanuzalu - 3TO 3aBHcMMas mepeMeHHas Y. B kauecTBe HE3aBHCHMBIX,
OOBSCHSIIOIINX MEPEMEHHBIX BBHIOpaHBI: BpeMs — X1 pacxonbl Ha pekiamy Xz, LleHa ToBapa X3,
CpeHsIs 1IeHa KOHKYPEHTOB X4, HHJCKC TOTPEOUTEIBCKUX PAaCcX0I0B Xs.

JlabopaTopHuasi padora 1. [locmpoenue cucmemvt nokazamenei (gpaxkmopos). Ananusz
Mampuyvl Kodgpuyuenmos napHol Koppersiyuu

CraTtucTHyecKre TaHHBIC 110 BCEM MEPEMEHHBIM MPHUBEICHBI B Taba. B aTom mpumepe N =
16, m =5.

Y X1 X2 X3 X4 X5
HHIEKC
00BbeM eHa
BpeMsl | pekjiaMa | IeHa MOTPEOUTETHCKUX
peanu3zanuu KOHKYPEHTAa pacxooB

126 1 4 15 17 100

137 2 4,8 14,8 17,3 98,4
148 3 3,8 15,2 16,8 101,2
191 4 8,7 15,5 16,2 103,5
274 5 8,2 15,5 16 104,1
370 6 9,7 16 18 107

432 7 14,7 18,1 20,2 107,4
445 8 18,7 13 15,8 108,5
367 9 19,8 15,8 18,2 108,3
367 10 10,6 16,9 16,8 109,2
321 11 8,6 16,3 17 110,1
307 12 6,5 16,1 18,3 110,7
331 13 12,6 15,4 16,4 110,3
345 14 6,5 15,7 16,2 111,8
364 15 5,8 16 17,7 112,3
384 16 5,7 15,1 16,2 112,9

Ucnonvzosanue uncmpymenma Koppenayus. Jnsi mpoBeNeHUS  KOPPEISIIMOHHOTO
aHaJIM3a BBIMOJIHUTE CIEAYIOIINE IEHCTBUSA:

1) nmanHBIE A KOPPESIMOHHOTO aHaliW3a JOJDKHBI PAacCIoyiaraThCsi B CMEXKHBIX
JIAana3oHax sueek;

2) BeIOEpHTE BKIAAKY JlaHHBIe => pa3nen AHAJIN3 => AHAJIN3 TaHHBIX;

3) B IMAIIOTOBOM OKHE AHAJIM3 JaHHBIX BbiOepuTe MHCTpyMeHT Koppemsmus, a 3aTtem
menkHuTe Ha kaonke OK;



G14 - f

A B C D E F G H
1 ¥ X1 x2 x3 X4 X5
HHIEKC
ofbenm neHa NoTpedfHTeABCKHY
7  peanHIauHH | BpeMs perIaMa LeHa |KOHKYpeHTa Pacxoos
3 126 1 4 13 17 100
4 137 2 438 14.8 17.3 234
5 148 3 3.3 152 16.8 1012
6 191 4 8.7 13,3 16,2 103.3
7 274 b 82 15,3 16 104.1
8 370 6 a7 16 18 107
9 431 -|| 447 40 1 i P s | 407 4
10 445 g AHanwvz gaHHBIxX ? 28
11 367 ] MHCTRYMEHTEI HAMMEE
12 367 10 EYXDEKTOPHLI ANMCTIEPCMOHHEI aHaNnMs Be3 NOBTOPEHMIA .
oppenALKA OTmexa

3 1 mem il
14 307 12 ONWCATENBHER CTATUCTHKE =

SKCMOHEHUMANBHOE CrNEHWESHWE "‘
15 331 13 [EyxEeIbopoyHEli F-TecT Ana AMCNEPCHIA
16 343 14 AHanus Pypee

~ MucTorpamma

17 364 15 CrOMb3AWEE CcpegHes
18 384 16 MEHEPaLMA CNYYEHHEIX YMCEN i
19 5 il

4) B nuanoroBoM okHe Koppensyusi B mojie «BxoOHotl unmepean» HEOOXOIMMO BBECTH
JMara3oH sS4YeeK, CoAepk allluX MCXOJHbIe JaHHble. Eciiu BbIIEIEHBI U 3arojOBKU CTOJIOIOB, TO
YCTaHOBUTH (pr1askok «MEeTKH B TIEpBON CTPOKED ;

A B C D E F G H
1 ¥ X1 X2 x: X4 Xi
| HHIEKC
obben meHa NoTpeSHTeIbCKEY
2 | peammzaumu | Bpema | periama ueHa |woHsypenta pacxoIos
3 126 1 4 13 17 100
a4 137 2 48 14,8 17.3 98,4
5 148 3 38 152 16,8 1012
6 191 4 8.7 15,3 162 103,53
7 274 5 82 153 16 104.1
8 370 6 - T san = .
9 3 7 Koppemunn o I - (-
10 443 2 BxogHele AaHHbI2
. — Ok
11 367 ) BxoaHoW WHTEpBan: SAS2:5FS13 -
_ Q
12 567 10 MpynnMpoBaHKe: @ no cronfuamM
13 321 11 () no cTpokan
14 307 12 [¥]iMeTrm B Nepeoil cTpoke;
15 33 1 13 MapameTpel BLIS0AA
LL 343 14 () BelXogHOR MHTepSan: 55
17 364 15 _ . .
@ HoBbli pahoqMia AuCT:
18 384 16 i
l| () Hoas paBouas khira
19
| A -

5) BeIOCpHTE MapaMeTpbl BbIBOJA. B IaHHOM NpUMeEpe - YCTAHOBHTE IEPEKI0YaTeNb
«HoBbrIi1 pabounii mucTy;

6) OK.

B Tabn. mpuBeneHbl MPOMEXKYTOUHBIE PE3YJbTaThl MPH BBIYUCICHUU KO3 UIMEHTA
KOppeJsuu 1o ¢popmyie



t Y X2 Ut ¢ U= )0
-) —)? Ce=D) | (e DL - D)
1 126 4 -180. 32693.16 | -5.29375 | 28 02379 | 957 1762
2 137 48 813 28836 29 | -4 49375 | 20.19379 | 763.0949
3 148 3.8 - 2522141 | -549375 | 30 18129 | 872.4762
4 191 87 169.813 | 13412 54 | -0.59375 | 0 352539 | 68.76367
5 274 8.2 - 1076.66 | -1.09375 | 1.196289 | 35.88867
6 370 97 158.813 | 3992.66 | 0.40625 | 0.165039 | 25.66992
7 432 14.7 -115813 | 15671.91 | 540625 |29 22754 | 676.7949
8 445 18.7 - 19095.79 | 940625 | 8847754 | 1299.826
9 367 198 32.8125 | 3622.535 | 10 110.3813 | 632.3449
10 367 10.6 63.1875 | 3622.535 | 50625 1.706289 | 78 61992
11 321 8.6 125 201.2852 | 130625 | 0.481289 | -9.84258
12 307 6.5 1875 0.035156 | -0.69375 | 7 805039 | -0.52383
13 331 12.6 138 585.0352 | -2.79375 | 10.93129 | 79.96992
14 345 65 1875 1458.285 | 3.30625 | 7.805039 | -106.686
15 364 58 60 1875 | 3270.41 | -2.79375 | 12.20629 | -199.799
16 384 o7 60.1875 | 5957.91 | -3.49375 | 12 91504 | -277 393
14.1875 -3 59375
0.1875
24 1875
38 1875
57 1875
77 1875
Cymma 4909 1487 0 1587184 | O 3620494 | 4896381
Cpennee | 306.8125 | 929375 | 0
3HAa4YCHHUC
r =___ 4896.38 = 0.646
L o Tabnuua
A g V100/1oAaX5064.Up E E e
yeHa uHderc
obvem KOHKYpe nompeBumens
1 peanusayuu epeMA  peraama  UYeHa HMaO | cKux pocxodoe
obbem
2 |peanuiaummn 1
3 |Bpema 0,677984548 1
4 |pewnama 0,645918369 0,106455 1
5 |ueHa 0,232835087 0,173717 -0,00235 1
ueHa
6 |KOHKypeHTa 0,226319338 -0,051 0,204042 0,697751 1
WHOEKC
noTpebduTenscK
7 |Wx pacxopos 0,81601787 0,960204 0,273373 0,235428 0,030784 1

AHanu3 Matpuubl Ko3(pQUIMEHTOB MapHOW KOPPENsLUUH MOKa3bIBAaeT, YTO 3aBHCHUMAst

IepeMeHHasl, T. €. 00beM peaH3allii, UMEET TECHYIO CBA3b C MHIECKCOM IOTPEOMTEIILCKHX
DaeX0A8% (Graico O BAGoPUX OB MR Wadher: TekGFOLIBSD TREMCHE
CBHJIECTEJILCTBYET O HAIWYMU MYJIbTUKOJUIMHEAPHOCTH. M3 3THUX NIBYX MEPEMEHHBIX OCTaBUM B
MoJenu X5 - WHJEKC NOTPEOUTENbCKUX pacxonoB. B stom mpumepe n = 16, k = 5, mocne
HCKJTIOUCHHS HE3HAYMMBIX (akTopoB N = 16, k = 2.

I‘f).§r6),1




JladopaTropHnasi padora 2. Beibop 6uda mooenu u oyeHka ee napamempos
OreHKa MapaMeTpoB PErPecCHH OCYIIECTBISIETCS 0 METOAY HAMMEHBIIINX KBaJpaToB, C
MCIIOJIb30BAaHUEM JJAHHBIX, IPUBEJCHHBIX B TAOJI.

Y X0 X1 X2
00beM HH/eKC
BpeMsl | peK/aMa | IoTPeOHTEeIbCKHX
peann3anuu
Pacxoao0B
126 1 4 100
137 1 48 98,4
148 1 3,8 101,2
191 1 8,7 103,5
274 1 8,2 104,1
370 1 9,7 107
432 1 14,7 107,4
445 1 18,7 108,5
367 1 19,8 108,3
367 1 10,6 109,2
321 1 8,6 110,1
307 1 6,5 110,7
331 1 12,6 110,3
345 1 6,5 111,8
364 1 58 112,3
384 1 5,7 112,9
-1
0 1 1 1 1 4 1 1 1 1
=
(D=[C11 12 - 116)C 12 22 (11 12— 116C7° )
2 21 22 e 1 116 21 22 e 16
2,16 216 2,16

16 148.7 1715.7

CTO=(1487 126493 18993923

39.2314  0.06752  —0.3711

( T HY1=(0.06752 0.00299 —0.00088)
—0.3711 —0.00088 0.00354
—1471.314

=TT = (0= popy )

2

AR TIRITRE ISR CHIM QAT Ha RSP RSATHIABHNEA T RATPAT Ha PEKIaMy 1 HHJeKca

=—1471.314 +9.568 ;+ 15.754 ,
PacuetHbie 3HaueHus Y ONpeAENAIOTCS MyTEeM IOCIEA0BATEILHON TMOJCTAHOBKHA B 3TY
MOJIeITb 3HaYeHUN (DaKTOPOB, B3ATHIX ISl KAXKJIO0TO MOMEHTa BpeMeHHU t

Ilpumenenue uncmpymenma Peepeccusi sl TPOBEACHHUS PETPECCHOHHOTO aHaIM3a
BBITIOJTHUTE CIICAYIOIIHNE JECHCTBUS:

1) BeiOepuTe BKIAAKy JlaHHBIe => pa3en AHAAH3 => AHAJH3 JaAHHBIX;

2) B IUAJOrOBOM OKHE AHAJIM3 JAAaHHBIX BBIOEpHTE MHCTPYMEHT Perpeccus, a 3arem
menkHuTe Ha kaonke OK;



B C D E F G H |
1 ¥ X1 X5
! : HHIEEC
' ofibem N notpeduTe
:pea.muauu: JBCKHX
2! u \ pexama | pacxolos
(27 126 |V = 100
5 '
4 | 137 : 438 23,4
55 148 ) 38 2o 5
6! 101 E 8.7 Perpeccus [ 2 &J
» 214 ) g2
7 ' : 8, BxoaHble AaHHEIE _
g2 370 ' 9.7 Bx0aHoi MHTepEan ¥: £z
9 1 432 ) 147 )
! N : BxoaHoi MHTepsan X: eRE1ECE1E 3
0, 45 voo1eT
i : Ci
11 367 . 19.8 MeTruM [ KoncranTa - Honb
1 N .
12 | : [7] ¥poBeHs HanexHooTH: a5 5
13 ) : i
! v ApaMeTpEI BRIE04E
ol : PaneTD : =
15 ' () Bel¥0AHOW MHTEepBan: s
: ' () HoBbili pafioqmil aMeT:
16, : - R =
17 ! : @ Hoear pabo4aA KHWra
18 E : Ocratkmn
19 Ocrarkm padik ocTaTROE
[T cTannapTvzoEaHHbe ocTaTi || Mpadwk nonfiopa
20

HopManeHas BEPOATHOCTE
[7] rpadwi HopMaREHDIA BEpOATHOCTH

B | B
B | =

s
[E5]

24 \ \ \ \ \ \
3) B mnanoroBoM okHe Pecpeccus B monie «BxoHO# MHTEpBa Y» BBEIUTE apec OTHOTO

JUana3oHa sf4eeK, KOTOPBIM INIPEICTaBIsAET 3aBUCUMYKO IepeMeHHyr. B mose «BxomHoii
UHTEpBaT X» BBEOUTE aJpeca OJHOTO WM HECKOJIBKMX [Uala3OHOB, KOTOpBIE COAEpXkKar
3HAYEHMs HE3aBUCHUMBIX IIEPEMEHHBIX ;

4) ecny BBIZICIICHBI U 3ar0JIOBKU CTOJIOIOB, TO YCTAHOBUTD (riaykok MeTkw;

5) BeIOepuTe MapameTphbl BbIBOJA. B JaHHOM mpuMepe - yCTaHOBUTE Mepekirouarensd «Hoesas
paboyas KHu2a,

6) B mosie «Ocmamkuy MOCTaBbTe HEOOXOAUMbIE (DITAKKH;

7) OK.

PezpeccuoHHaa cmamucmuka
MHo»ecTBeHHbIN R 0,926887773
R-KBagpaT 0,859120944
HopmunpoBaHHbIi R-

KBagpaT 0,837447243
CraHgapTHas ownbKa 41,47297887
HabnoaeHus 16

TlosicHeHnus K TA0.I1.

PerpeccronHas ctaTuctuka
No | HaumeHoBaHue [TpunsTeie dopmyna
B otuere EXCEL | HaumenoBanus
1 | MuoxectBenHbiii | Koadpduument
R MHOXECTBEHHOU
KOppesi, WHIEKC = \/ 2
KOppEeSALAN




2 | R—xBazmpar Ko} pument t=1- = Y ==ttt
2 = =
neTepMuHanuu R (.- X(,-)2
3 | HopmupoBannsblii | CKOPpEKTUPOBaHHBIN n—1
R — xBanmpar R2 _
4 CranpaptHas CranpmapTtHas ommoka _ Z— (O
omuoKa OIICHKHU e
n— -1
5 HaOmronenus KommuectBo n
HaOJIIOIEHMI, N
AncnepcnoHHbI aHanus
df ) MS F 3Ha4yumocme F
Perpeccus 2 136358,3338 | 68179,1669 | 39,63887 2,93428E-06
OcraTtoK 13 22360,10369 | 1720,007977
UTtoro 15 158718,4375
IosicHeHust K Ta0J
Df- ugwmcmo |SS — cymma | MS F — kpurepuii Ouirepa
cTeneHei KBaJIpaToB
CBOOOIBI
Perpeccust | k=2 2
XC =7 XCe =%/ "= D= -1
Ocrarok n-k-1= , ,
13 Y (® > @®/(n— —1)
Hroro n-1=15 ~
Z( t = )2
CmaHdapmHas
Koagppuyuermeoi owubka t-cmamucmuka

Y-nepeceyeHune

-1471,314319

259,7660084

-5,663998643

peknama 9,568413823 2,265936415 4,222719472
NHAEKC

noTpebuTenbcKmx

pacxonos 15,75287403 2,466858435 6,385803824

Bo Bropom ctos01e Tabn. coaepxkarcs KodQHUINEHThl YpaBHEHUsI pEerpeccuu ao, ai, az .
B tpetbem cTon01e comepkaTcs CTaHAAPTHBIE OMIMOKHU KO3()(UIIMEHTOB YpaBHEHUS! PErPECCHH,
a B YeTBEpTOM - {-CTaTHCTWKa, WCIONb3yeMas ISl TMPOBEPKH 3HAYMMOCTH KOI(PPHUIIMEHTOB

YPaBHEHUS PETPECCUM.

YpaBHEHHE perpeccud 3aBHUCHMOCTH O0beMa pealM3allyd OT 3aTpaT Ha PeKiIaMy M HWHCKca
MOTPEOUTENBCKUX PAcX0I0B, ModydeHHoe ¢ momoribio EXCEL, kak OblT0 yKa3aHo paHee, UMeeT

BUI:

MpedCKaIAPL1 ) | oesiamm15.754

HabnwodeHue
obvem
peanusayuu
1 142,246739 -16,24673901




2 124,6968716 12,30312837
3 159,2365051 -11,23650508
4 242,3533431 -51,35334308
5 247,0208606 26,97913942
6 307,056816 62,943184
7 361,2000347 70,79996528
8 416,8018514 28,19814855
9 424,1765318 -57,17653185
10 350,3247113 16,6752887
11 345,3654703 -24,36547028
12 334,7235257 -27,72352566
13 386,7897004 -55,78970038
14 352,0516871 -7,051687095
15 353,2302344 10,76976557
16 361,7251175 22,27488253

JlabopaTopnasi padora 3.. Oyenxa xauecmea mooenu

B Tabm. MNPUBCACHBI BBIYMCIICHHBIC II0 MOJACIW 3HAYCHUA Y ® 3HAUCHUI OCTATOYHOMU
KOMIIOHCHTHI.

AfcomoTnan oumbka

[IpoBepKy HE3aBUCUMOCTH MPOBEAEM C IIOMOIIBIO d-KpHTg%%%aé)?HHa-YOTCOHa.

=31 - ¢-DEY (= — 1357
22360.10
t=2 t=1

B kauecTBe kpuTHueckux TabauuHbIX ypoBHel npu N = 16, nByx oOBsCHsIOUMX (haKTOpax mpu
ypoBHe 3HaunMocTd 5% Bo3bMeM BenmuuuHbl di =0,98 u d2 = 1,54.

Tak kak pacueTHOe 3HAUCHHE TMOMano B WHTEepBal OoT 01 mo d2, TO Henmb3s clenarh
OKOHYATEIbHBIM BBIBOJ MO 3TOMY KpuTeputo. I OIpeneneHuss CTENeHU aBTOKOPPEISINU
BBIYUCITAM KO(D(PUIIMEHT aBTOKOPPEISALUU U MTPOBEPUM €0 3HAYMMOCTH TIPU MOMOIIN KPUTEPHS
cragaaptHor ommOku. CraHmapTHas omuoOKa Kod(pQHuIMeHTa KOPPEIAIHH PACCUUTHIBACTCS
CIIEYIOIUM 00pa3oM:

r = 1/Vn



Koadhdummentsr  aBTOKOppENsSmMHM  CIYYalHBIX JaHHBIX  O00JAZafOT BBIOOPOYHBIM

pacrnpeaciCHueM, HpI/I6J'II/I)KaI-OH_II/IMCSI K HOPMAJILHOMY C (HYJIEBBIM MaTeéMaTH4YCCKUM
OXHIAHUEM U CPEAHUM KBAJAPATHYCCKHUM OTKIIOHCHHUEM, paBHBIM

F

Vie = 0.25.

Ecan 1, HAXOOUTCS B HHTCPBAJIC:

—1.96 x 0.25 < r; < 1.96 % 0.25,
NopAAKAOTMORE® CUMTATh, YTO JAHHBIC HE MOKA3bIBAIOT HAIMYHE ABTOKOPPEILSILMH MEPBOTO

—0.49 <r, =0.305 < 0.49,

M CBOMCTBO HE3aBHCHMOCTH BBITTOIHSICTCS.

Boerarcnuts 1151 Mogenu ko3GQUIMeHT neTepMUHAIIH

2 2 Ye(®)? _ N(—)? 22360104  H5HBRBE
12 = 1=3C 97 2?2 =1— 15871844 = 0.859.

OH mOKa3bpIBaCT JOJI0 BapUallMM PE3yJbTATUBHOTO MpPU3HAKA II0J BO3JCHCTBHEM
n3ydaeMbix ¢aktopos. CieoBaTenbHO, 0KoJ0 86% Bapualuy 3aBUCUMOM MEPEMEHHON YUTEHO
B MOJIEJTH ¥ 00YCIIOBJICHO BIIMSHHEM BKJIIOYCHHBIX (PaKTOPOB.

[IpoBepky 3HAUUMOCTH YpaBHEHHUS PErPECCHU NMPOU3BEAEM Ha OCHOBE BbIYHMCIICHUS F-
kputepus Oumepa:

2/ 0.859/2

= = = 39.6
(1= »(n- -1) (1-0.859)/13
Tabnmuunoe 3HaueHue F-kpurepus npu goBeputenbHoi BepostHocTd 0,95 Vi= k=2 u v
=n-k-1=16-2-1=13 cocrasmser 4.81.

[Tockonbky Fpac > Fiuass, ypaBHEHHE perpeccuu ClieyeT MPU3HATh aJIeKBATHBIM.
3HaYUMOCTh KOO(PPHUIIMEHTOB YPaBHEHUS PETPECCUU @1, d2 OLIEHUM C HCIIOJIb30BaHueEM t -
kputepus CTbloJIeHTa.

t, =

.
36.2314"  0.66752 —-0.3711

( T )1=(0.06752 0.00299 —0.00088)
—0.3711 -0.00088 0.00354

,, = 0.00299
9.5684 9 5684
tal = e = 4‘223

N NN

t, = 24669 = 41.473v/0.00354 _ ¢ 3gcg

TabmuuHoe 3Ha4YeHue t-KpuTepus npu ypoBHE 3HaUUMOCTH 5% U creneHsx cBo6osl ( 16
- 2 - 1 =13) cocramsier 1,77. Tak kaK tpac > tragn., TO KOIDOUIMEHTBI a1, a2 CyNIECTBEHHBI
(3HAYUMBI).

JlabopaTopuasi pa6ora 4.. [lpoananusuposams enusnue Gakmopos Ha 3a8UCUMYIO
nepeMeHHy0 no mooenu (051 Kaxcoo2o Ko3pguyuenma pezspeccuu 8ublyuciums Kodgouyuenm
anacmuyHocmu, f-ko3gguyuerm)

VYuuThiBas, YTO  KOI(PGHUIMEHT PErpeccCMd  HEBO3MOXKHO  HCIIONb30BaTh  JIJIS
HETIOCPEJCTBEHHON OIIEHKM BIHUSHHUSA (AaKTOPOB Ha 3aBHCHMYIO TIEPEMEHHYIO H3-32 Pa3JId4us
€IMHUI] U3MEPEHUs, UCIIOIb3yeM KOA(PPHUIUEHT 3acTUYHOCTH (D) U f -KodpPumeHT, KoTopbie
COOTBETCTBEHHO PACCUUTHIBAIOTCSA IO (1)03)MynaM:

= -

cp*
9.294
= 0.2895

300951

9, = 9.568 *

J, = 15.7529 * 306.813 5.506



()= 0 /
4913

L =9.568%—— = 0457

%o

— \/Z.(_L'__gp)

N—-1

20e

5 = 15.7529 % 102.865 — 0.691
Koaddunuent »smacTHUHOCTH TOKa3bIBAET,

3aBUCUMAs TIepeMeHHas pu u3MeHeHuu daktopa Ha 1 %.

bera-koagduumeHT ¢ mMaremMaTudeckoil TOYKM 3pEHHs IOKA3bIBAET, HA KaKyl0 YacThb
BEJIMYMHBl CPEIHEr0 KBAJPAaTUYHOIO OTKJIOHEHHsS MEHSETCA CpEeAHEe 3HA4YCHHE 3aBHUCHUMOH
IIEPEMEHHOM C H3MEHEHMEM HE3aBUCUMOM IIEPEMEHHOM HAa OJHO CpEIHEe KBaJIpaTU4HOE
OTKJIOHEHHE NpU (PUKCUPOBAHHOM Ha MOCTOSIHHOM YPOBHE 3HAUEHMU OCTAJIbHBIX HE3aBHCHUMBIX
MIEPEMEHHBIX. DTO O3HAYaeT, YTO IPU YBEJIUMYEHUHU 3aTpaT Ha peKjaMy B HallleM MpUMepe Ha

Ha CKOJIBKO IIPOHCHTOB H3MCHACTCA

4.91 teIC. py0. 00BEM peanu3aruu yBeauuurcs Ha 47 Teic. pyo. (0.457-102.865).

5. OnpenenuTs TOYEUHbIE M UHTEPBAJIbHBIE IPOTHO3HBIE OLIEHKU 00beMa peau3alui Ha

nBa kBapTana Brepen (to7 = 1,12)

[TporHo3ubie 3Ha4eHUS X74p(17), X2np(18) MOXKHO OIPEETUTD MM BHIYUCIUTH HA OCHOBE

OKCTPANPAAHHROPX MCIHOBrEI Ha pexamMmy BRIOpaHa MOJICITH

1 =12.83 — 11.616t + 4.319t% — 0.552¢3 + 0.020t* — 0.0006t>

10 KOTOPOM ITOJYYEH IPOTHO3 Ha JBa MCC:A1la BIICPCA.

Yupexnenue | [Iporuos
1 5,75
2 4,85

Janmpamst e pes ey

Y =-0,0006x" « 0,0292x* - 0,5515x% + 4,319x7 - 11, 616x » 12,8211
| RY=0,7008

219
04
1%
LS
17
bt

LR TS T A K
Y oplocotin

s il

R Y T T
|PexnamE]
L

et LU B DT U T T
(Pasnama)

e

e TORUHOM R e D

(P erT )
- P L R TTR Puk I-T o aea:?u:':aée"'--—-.
%’ =pes3n
[ 1 3 i El r T L] i [ 1] 2 11 [E] 15 14 17 ) 15
Hnst  BpemeHHoro psjga  HMuoekc  nompedumenbCKux — pacxoo0o8 B

U1 BpeMEHHOTO psifa MHeke moTpeOUTEeIbCKUX PacXo/10B

— W HPCIKICHHE ITporuos
2= 97.008 + 1.7J11L . UFoot . 112.468
2 112.488

[l mosrydeHus IPOrHO3HBIX OLICHOK 3aBUCUMOCTEMN IIEPEMEHHOM 110 MOJENIH

KayecTBe
annpoKcuMHUpyome (QyHKIMU BbIOpaH MOJIMHOM BTOpPOH cremeHu (mapabonia), 1Mo KOTOpPOM

MIOCTPOEH MPOTHO3 Ha JBa mara Brepena. Ha puc. Obul mpuBeneH pe3yabTaT MOCTPOSHUS TpeHIa



= —1471.438 +9.568 | + 15.754 , mnoxctaBUM B Hee HaWJCHHbIE IPOTHO3HBIC

3HaueHus (pakTopoB X1 u Xo.
=17 = —1471 438 + 9.568 * 5.75 + 15.754 * 112.468 = 355.399

t=18 = —1471.438 + 9.568 * 4.85 + 15.754 x 112.488 = 344.179
JloBepHUTEIIbHBII HHTEPBAI IPOTHO3a OyIeT UMETh CIICAYIOIIUE TPAHUILIbL:
Bepxnsist rpannna nporuosa: Y, (N + 1) + U(l),

Hwkusist rpanuna nporaosa: Y,y (N + 1) - U(l),

elipV mp= eth‘/ Tl%p( T )-1

np?

S, =41473, t, 26| = & (06 (557888 2368) ~0000ss)

—0.3711 —0.00088 0.00354

(1) = 42968, =2, i =(1;4.85;112.488), (2) = 45.749
Pe3ynbpTaThl IPOTHOZHBIX OIIEHOK MOJIENN PETPECCHH MPEACTaBUM B TaOJIHUIE MTPOTHO30B
(p = 95%),

VYupexnenue IIporuos Hwxuss Bepxwnss rpannna
rpaHuia

1 355.399 312.368 398.367

2 344.179 298.43 389.928

NupuBuayanbHble 3aJaHUs:

Howmep Barmero BapuanTa cOOTBETCTBYET NociaeIHEN LU(pe 3aU€THON KHUKKH.

B Ttabmume anms Kakaoro BapuaHTa 3aJaHbl TPU BPEMEHHBIX psla: TEPBBIH W3 HHUX
IpeACTaBIIeT HapacTalollyl0 IO KBapTajaMm MNpHObUIL KOMMEpuYeckoro OaHka ¥Yi, BTOpOH u
TPEeTUil psA - NPOIEHTHBIE CTAaBKM 3TOTO OaHKa MO KPEAMTOBAHWIO IOPHIMYECKUX JIHI Xit, U
JIETIO3UTHBIM BKJIaiaM Xz, 3@ 9TOT K€ MEPHO/I.

Tpebyercs:

1. Boruncnuth marpuily Kod((UIHMEHTOB MapHON KOppENsSUUM U NpOoaHaTIU3UPOBAThH
TECHOTY CBSI3M MEX]y ITOKa3aTeNIsIMu.

2. IlocTpouTh NUHEWHYIO MOJAEIb PErPEecCHH, OIUCHIBAIOIIYIO 3aBUCHUMOCTb Yt OT
daktopoB X1t , 1 Xot.

3. OLeHUTh Ka4eCTBO MOCTPOCHHOM MO/ENH. BBIUMCIUTD I MOZIENH CPEHIO0 OLIMOKY
anmnpoKCUMAIMU U KOA(QPUIUEHT JeTepMUHALINH.

4. Ilpoanann3upoBaTh BIUSHHE (AKTOPOB HA 3aBUCHMYIO TIEPEMEHHYIO 1O MoJenu (s
KaXJI0r0 KOA(PHUIMEHTa PErpecCHy BBIUMCIUTh KOA(PPHUIMUEHT 3JIaCTUUYHOCTH, B-KO3(h(UIMEHT,
A-x03(hGUIHMEHT) U OIEHUTh UX 3HAYMMOCTb TIpH typ, = 1,86.

5. Omnpenenuth TOYEYHbIE W WHTEPBAIBGHBIE IPOTHO3HBIC OIEHKH MPUOBUIH
KOMMepuecKoro 6aHka Ha JIBa KBapTaJia Buepes npu tozr = 1,12,

Howmep natdmronenus (i = 1,2...10)
1 2 3 4 5 6 7 8 9 10
Bapuanr 1
3 11 10 11 15 17 21 25 23 19
18 14 33 37 40 42 41 49 56 48
20 22 14 26 25 32 35 34 39 45
Bapuanr 2
16 20 22 14 25 28 25 28 30 31
30 34 40 38 22 48 50 52 53 49
25 27 30 31 35 27 42 41 43 42

BapuanT 3



11 15 10 16 22 17 26 28 33 34
88 85 78 86 81 80 83 78 76 69
75 77 73 67 66 63 67 63 44 60
Bapuant 4
43 47 50 48 67 57 61 59 65 54
30 34 32 36 39 44 45 41 46 47
28 24 26 29 33 31 24 33 35 34
Bapuant 5
15 20 22 14 25 28 25 28 30 31
32 34 41 38 42 48 50 52 54 51
32 28 26 24 25 23 19 27 22 20
Bapuant 6
70 76 78 76 80 82 89 78 88 120
65 58 63 60 56 53 54 53 51 52
58 60 56 57 53 50 44 40 35 22
Bapuant 7
4 12 10 11 15 17 21 25 23 19
15 20 22 14 25 28 25 28 30 32
45 38 40 36 38 34 25 28 27 26
BapuanT 8
110 88 78 89 82 80 76 78 76 70
15 20 22 14 25 28 25 28 30 31
42 47 50 48 67 57 61 59 65 54
BapwuanT 9
16 14 33 37 40 42 41 49 56 48
28 34 40 38 22 48 50 52 53 49
87 85 78 86 81 80 83 78 76 69
BapwuanTt 0
24 22 15 26 25 32 35 34 39 45
62 58 63 60 56 53 54 53 51 52
30 28 26 24 25 23 19 27 22 20

TecTupoBaHue 1Mo y4eOHO# JUCHMIIINHE «JKOHOMETPUKA)
[IpumepHsble 3a1aHns
WHCTpyKIUS: BHUMATENBHO TNPOYHUTANTE 3alaHMsl, BHIOEPUTE OJUH MU HECKOJIBKO
BapUaHTOB, OTMETHTE B OJJAHKE OTBETOB.
TurnoBsle TeCTOBbIE 3aAaHUS
1. Ilepenich HaceneHHs HE SIBISETCS
a) BBIOOPOYHBIM HCCIIEIOBAaHUEM;
6) cOOpPOM JaHHBIX O F€HEPAIbHON COBOKYITHOCTH;
B) BBIOOPKOIA.

2. ITo HEKOTOpO# BBIOOPKE MOXHO CYIUTh O T€HEPAIbHOW COBOKYMHOCTH. B Takom
cllyyae rOBOPSAT, UTO BEIOOpKa

a) HOpMAJIM30BaHa;

0) CTpYKTypHpOBaHa;

B) pENPE3CHTATHBHA,;




T') MOKa3aTeNIbHA.

3. Uemy paBen pazmax Beioopku {1, 30, 1000, 24, 99 }?
a) 98

0) 999

B) 1000

r) 230,8

4. Yemy paBeH pa3max BeiOopku {1, 5,12, 1, 5,12, 1, 5}
a) 3

0) 11

B) 4

r)8.

5. [TnotHOCTB BeposiTHOCTH f(X) MOKHO MHTEPIPETUPOBATH KaK
a) Kak Ipeaes OTHOIICHUS BEPOSTHOCTH IONAJAHUS CIy4ailHOW BeIM4uMHBI X B
UHTEPBAJI, COJCPIKAIINI YHCIIO X , K JUTMHE 3TOT0 HHTEpBaJia IpU ero crpemiieHuy K 0;

0) BEpOATHOCTb TOTO, YTO CIyd4ailHas BeNMWYMHA X MPUHUMAET 3HAUYeHUE OOoJblle
JIAaHHOT'O YHClIa X,

B) BEPOSTHOCTH TOTO, YTO CiIydaiiHas BeiduuuHa X MPUHUMAET 3HAYCHHUE MEHbIIEe
JIAaHHOTO YHCJIa X.

6. Oynkuus pacnpeneneHus Fx(X)  ciy4aiiHOW  BenuuuMHBI X MOXHO
WUHTEPIPETUPOBATh KaK

a) BEpOSITHOCTb TOrO, YTO clyyailHass BeluyMHa X TIOMAJaeT B HMHTEpBAl,
COZEPKALLINUN TOUKY X;

0) BEpOATHOCTb TOTO, YTO Clyd4ailHas BelIWYMHAa X MPUHUMAET 3HaueHue Ooublle
JAHHOT'O YHCTIa X;

B) BEPOSATHOCTh TOTO, YTO CilydailHas BeduuuHa X MPUHUMAET 3HAYEHHWE MEHbINE
JTAHHOTO YHCIIA X;

7. Uemy paBHO MaTeMaTHM4YeCKOe OXXUIAHUE 4YHCIa, KOTOPOE BBINAAAET MpHU
10/10packIBaHUU UTPAIBHOM KOCTH?

a) 3

0) 3,5

B) 1,2,3,4,5,6

r)21

8. MUsBectHo, uTo Maremartmuyeckoe oxwumanune M[X] wHekoropoi criydaitHO#M
BemmauHbl X paBHo 40, a M[X?] = 1990. Uemy paBHa aucrepcus?

a) 1170

0) 1462500

B) 390

r) 1600

9. TIlo Tabmume GyHKIMH  pacnpejielieHds  CTaHAapTHOIO  HOPMAalbHOTO
pacrpesielieHusi OTpeeNnuTe, KaKOoBa BEPOSTHOCTH TIOMAJAHUS PEATH3alMU  CITydaiHOM
BEJIMYMHBI, UMEIOIIEeH HOopMalibHOE pacmperencHue co cpeanuM 1 u aucnepcueit 100, B
uHTepBan (-0;2]?

0,00

0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

O|N

0,5

1 6

0,503989 (0,507978 |0,511967 0,515953|0,519939(0,523922|0,5279030,53188 |0,53585




0,110,539828 [0,543795 |0,547758 |0,551717 |0,55567 |0,5596180,563559|0,567495|0,57142 |0,57534
4 5
0,210,57926 [0,583166 |0,587064 |0,590954 |0,594835|0,598706 |0,602568|0,60642 |0,61026 [0,61409
1 2
0,310,617911 [0,621719 |0,625516 |0,6293 |0,633072|0,6368310,640576|0,644309|0,64802 |0,65173
7 2
0,410,655422 [0,659097 |0,662757 |0,666402 |0,670031|0,673645|0,677242|0,680822|0,68438 |0,68793
6 3
a) 0,5
0) 0,503989
B) 0,539828
r) 0,57926

10. Ilo Tabnune QyHKUMU pacHpeleNieHUs] CTaHAApTHOrO HOPMAJLHOTO paclpeieieHUs
ONPEIIEINTE, KAKOBA BEPOATHOCTH IONAJAHUS pEAIM3alUU CIy4yalHOW BEIWYMHBI , UMEIOLIEH
HOpMaJIbHOE pacrpeeneHue co cpeanum 1 u gucnepcueii 100, B uarepsan (1;3]?

Z 10,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
0 |05 0,503989 [0,507978 [0,511967 |0,515953 |0,519939 |0,523922 [0,527903(0,531881 [0,535856
0,1 [0,5398280,543795 [0,5477580,551717 [0,55567 |0,559618 |0,563559]0,567495(0,571424 [0,575345
0,2 10,57926 |0,583166|0,587064 |0,590954 [0,594835 |0,598706 |0,602568 |0,60642 |0,610261 |0,614092
0,310,617911]0,621719(0,625516[0,6293 |0,633072|0,636831 |0,640576 |0,644309(0,648027 |0,651732
0,4 |0,655422|0,659097 |0,662757|0,666402 [0,6700310,673645 |0,677242]0,680822|0,684386 |0,687933

a) 0,57926

6)0,617911

8)0,078083

r) 0,07926

11. ITo Tabnuue GyHkuu pacupeneneHuss CTbrOIEHTa A IBYCTOPOHHEH KPUTHUECKON
obnacTu onpenennte 3HaYeHHe i, pu crenern cBoboabl v=10 u BepositHocTH P(t < tip.)=97,5%

viol 0,005 0,01 0,025 0,05 0.1
1 127,3211 |63,6559 |25,45188 |12,70615 |6,313749
10 3,581372 |3,169262 |2,633769 |2,228139 [1,812462
30 3,029782 [2,749985 |2,359566 |2,04227 |1,69726
a) 2,228139
6) 2,633769
B)1,1140685
r) 1,316885

12. Tlo Tabnuue ¢ynkumu pacnpeneneHus CThIOJEHTa IS IBYCTOPOHHEH KPUTHUECKON
00JTacTH OmpeAenuTe, KaKoBa BEPOSTHOCTH IMOMATAHHS pPEANN3alliH CIyYaiiHOW BEIMYUHBI B
uHTepBa (2,633769; +oo) npu crenenn cBoboabr v=107

via 0,005 0,01 0,025 0,05 0,1
1 127,3211 |63,6559 |25,45188 |12,70615 |6,313749
10 3,581372 |3,169262 |2,633769 |2,228139 |1,812462
30 3,029782 |2,749985 |2,359566 |2,04227 |1,69726
a) 97,5%
0) 99,75%
B)5%

r) 1,25%




13. Yemy paBeH mapHbIii KOI()PUITUEHT KOPPENSAIHUUA ISl TTEPEMEHHBIX, 3aBUCUMOCTD
MEXy KOTOpPBIMH 0TOOpaXkeHa Ha rpaduke?

v

a) Iy =1
0) Iy, =0
B) Iy =-1
r) Iy =05

14. Koo duieHT KOppemsiuu Iy, MOKET IPUHUMATh 3HAUYCHHUS TOJIBKO B IPE/Ieiax:
a) —1<ry, <1

0) 0<r,, <1

B) —1<r,, <0

r) —1/2<r,, <1/2

15. [Ipu oueHke JIMHEHHON 3aBUCHMOCTH NIEPEMEHHBIX METOJ0OM HAaUMEHBILINX KBAaPAaTOB
B Ka4eCTBE KpUTEepus OJIM30CTH UCTIONb3YyeTCs

a) MUHMMYM CYMMBI MOJYJIEH pa3HOCTEH HAOMIOJCHWI 3aBUCHMOM TMEPEMEHHOH Vi U
TEOPETHYECKUX, PACCYUTAHHBIX TI0 YPAaBHEHHUIO perpeccuy 3HaueHui (a+hx)

0) MHMHHMYM KBaJpaToOB pa3HOCTEH HaONIOEHUI 3aBUCUMOW TEpPEMEHHON Yi
TEOPETHUYECKUX, PACCYUTAHHBIX TI0 YPABHEHHUIO perpeccuu 3HaueHui (a+bx)

B) MUHHMYM CYMMBI KBaJIpaTOB Pa3HOCTEH HAOIIO/IEHUN 3aBUCHMOU TMEPEMEHHOU Vi U
TEOPETHYECKUX, PACCYUTAHHBIX TI0 YPABHEHHUIO perpeccuy 3HaueHui (a+hx)

) MHHUMYM CYMMBl pa3HOCTeM HAOMIOJCHWI  3aBUCUMOM MEepeMeHHOH Yi |
TEOPETHUYECKUX, PACCYUTAHHBIX TI0 YPABHEHHUIO perpeccuu 3HaueHui (a+bx)

16. Kakue TpeOoBaHMS B MOJEIM PETPECCHOHHOTO aHalM3a NPEIbSBIAIOTCS K
MaTeMaTrueckoMy oxkunanuio M[&u nucnepcun D[ & | ommbok HaGmoneHus &:

a) M[&]=1; D[& ]=0°

6) M[&]=0; D[& ]=1

B) M[5]=0; D[& ]=0°

r) M[&]=1; D[& ]=0

17. Tlo pesynbTatam OrOMKETHOrO OOCJHENOBaHMS CIy4ailHO BBIOpaHHBIX —ceMel
MIOCTPOEHO YPaBHEHHE PErpeccuy 3aBUCUMOCTH HAaKOIIEHUH S oT goxonaY:

Si= -33,5+1,05Yi+e;

CrnporHo3upyiTe HaKOIJICHUsI CeMbU, UMetoliei 1oxon 40 Teic. pyo.

a) 42

0) 8,5

B) 4,2

r) 1,05

18.ITo pe3ynpraTaM OOPKETHOTO OOCIEIOBAaHUS CIy4ailHO BBIOpAHHBIX CeMeil MOCTPOCHO
ypaBHEHHUE PETPECCHH 3aBUCUMOCTH HAKOTUIEHUH S oT qoxoxaa Y:



Si= -33,5+1,05Yi+€;

Kak n3MeHsITCsl HaKOTUIEHHSI, €CITU T0X01bI yBeimuarcs Ha 10 Teic. pyo.?
a) Bo3pactyT Ha 1,05 TbIC.pyO.

0) ym