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MYKALOUMA

Ywby KUTo6 O6YyryWrv KyHA@ WKTUCOAMETHWHr Typnu coxanapuaa
yupaingurad mMacananapHu Ba OU3HECHUHr Mabnym 6up xabxacupa
lo3ara YMKaeTraH MyamMMONapHW aHWK amanuii  matematuk ycynnap
Ba TYPNM MMUCONNap OPKanu >XasBob TONWW HyKTaum HasapugaH kenub
Yukub Apatunrad. YHAa akc atraH amanuid  Tonwupuknap, dapasnap,
MyamMMONM BasuATnap, TYPNU KYpPUHULWAA TakAWM 3TUAraH Muconnap
Ba WKTUCOAWA MyamMmonap pean XaéTumusfa ydpalguraH casonnapra
KaBo6 TOMWILra WYHWUHIAEK, WKTUCOAMET coxacuparu avpum (aHnapHuHr
MaB3yNnapuH1 AHaa KeHrPoK TYLYHUE eTULra Xusmar Kunaam.

Ma3skyp KynnaHMaHu VKWW, YHU YYKYPPOK aHrnab etuw  y4yyH
yKyBUMiaH ukTucoauin dannappad Mabnym 6up aactnabiku Gunumnapra
ara  Gynuwnuk Tanab aTunagu.  YKyB  KynnaHmaga  KenTUpWAraH
Haszapwi-amanuii - MUCONNapHUHr 6apyacu Ty6 WMKTUCOAMN MOXMATUHM
04Mb bepuL, MaTeMaTUK TaIKUHWHW M30xNaLl OpKanu 6aéH aTunraH.

Kynnauma 6akanaBpuatr O0CKMUMHM TyraTraH Ba Mabaym 6up
6asaBui UKTUCOAMM OBUNMM Ba KyHMKManapra ara OynaraH, xosupaa
mMarucTpatypa 6ockuuM €KUM Manaka OWMpULWL Kypcnapuaa y3 O6unuMuHu
YyKypnawTtupaeTraH xamia Kenaxakna WKTUCOAUETHUHI Mabnym 6up
coxacuaa WIMWA-TAAKMKOT ULLNapuHU onub BopaguraHnap ydyH donpanu
OyNMWKHK XMcobra onub TanépnanHraH.

Xap 6up 606gaH YpuH ONraH macananap MaHTUKMIA KeTMa-
KeTUKAE, CcoAfa TYWYyHTMpUWNAp Xampa rpaduknap opkanu TankuH
atunran. Ly 6unaH 6upra, MatepuannapHu MycTaxkamnaw Makcaavaa
606 OyrMuua amanuin  TOMWMPWMKANEp, MyamMonu Macananap Xxam
TaKAnM ITUAraH.




SKOHOMETPHKA: YK YE KYNRAHMA

Xap 6up 606 yuyH 3zapyp OynaguraH TasHy  wnOOpanapHuWHI
MKTUCOAMA-MATEMATUK TanKWMHWU Ba 3cnatManap, y3 Haebatwaa, yKyBud
yyyH acocui aynnanma Basuvbacunw  yraigw.  LUyHuHrpex, Kynnakma
WKTUCOLMET Ba 6M3HEC COXacura IHAUruHa Kupub KenaétraH yxyeBumnapra
XaM  KMAWMHYMAWMK  TyFAMPMaRaM, Hera fjeraHaa  yHga  cojjagan
MYPaKKaBAMKKa, XYCYCUMNMKAAH YMYMUANMKKE Kapab, MaB3aynapHUHr U30XM
ounb Bepunrat.

IOkopuaary  xonatnapHu WHoGaTra onraH  xonja, TaWnépnawraH
ywby kynnaHMa Cu3 a3vz KUTOOXOHNap YYyH WKTUCOAMETMMU3AE Tes-
Te3 yupangawmrad MacanallapHi OCOH evuwga Ba YRapHUHT ach MOXMATHHM
aHrnab eTvwra Xuamart KunagW, AeraH  ymuanamus.  Kynnanmaga
yupaniuraH xato Ba XamuANUKNapH4, anpuM MacananapHuUHr WKTUCOAWM-
MaTeEMaTWK  TankWMHM  HOTYFpM  Ba8H  3TMAraHAMIMHA  aHUKNarad
GYNCAHrN3 613 TOMOHUMM3AEH KYAMArad Kamuuiuk xucobnad, kyauaaru
MaH3WAraK >KYHATUWWHIM3HKM  WATUMOC Kuiamus:  jahongir.n@centil law,
mustafagulov_sh@mail.ru.

Cu3 ykyBuYMnap TOMOHWAAH GungupwnraH Taknug Ba TaeBcuanap
KATOBHMHT KEMWHIY HalpNapuHiA TaRépniallga MyxuM xucobnaHagm,



KOHOMETPREKA YKYBKY

IKOHOMETPUKATA KUPULL

HuMa yuyyH 3KOHOMETPUKaHM ypraHuLl 1o3um?

OKOHOMETPUKA MWKTUCOAMA YNuyoB YuyH acocaup. JIeKuH YHUHr
axamuAT UKTUCOAMET daHW KynamuaaH aH4ya y3okkKa 6opub Takanaau.
IKOHOMETpUKa — BY TAAKUKOT UHCTPYMEHTNAPK TYNNnamu 6ynub, byxrantepus,
MONUS, MapKeTUHI Ba MEeHeXMeHT daHnapufa Xam KeHr TaTtouk aTunaau.
ByrMHrn KyHaa 3KOHOMETpUKA WKTUMOUK GdaHnap onumnapK, anHukca,
Tapux, CHEcaTWyHOCAMK Ba couuonorna Gannapu TaAKMKOTYMNapw
TOMOHMAAH KeHr donganaHud KenuHMOKAa. JKOHOMETPWMKa, XaTTo
YPMOHUYMAMK Ba KWLLNOK XVXKanUrv MKTUCOAMETMAA XaM XKyAa MyXum
YPUH TyTaau. SKOHOMETpUKara bGyHpanW papaxapary KU3WKULWHUHE Kenub
YMKMLUMIE KUCMaH WKTUCOAMETHUHI OU3HECHUMHI acocu Ba WMXXTUMOWIA
daHnapHuUHr y3arn 6ynraHnuru xam ca6abaup. Ly tydainnm mkTucoguunap
TOMOHWAEH KyNnnaHunagurad TagKWKOT YCynniapu KeHr KamMpoBnu
MHAMBUANAP YYyH donpanm xucobnaHaaw.

JKOHOMETPUKE OKCaK Japaxafard uKTucoguunapHu Tanwépnawpga
MYXUM PpOnb yWHainau. Xosupaa KynruHa WKTUCOAUET O6yWnnda onui
TabAMM Myaccacanapuja uwnad YMKapul WMKOHMATNAPKM, TaHKUCKK,
anbTepHaTMB xapaxart (opportunity cost), Huctuit adsannuk (comparative
advantage) kabu WKTUCOAWIM TyllyHYanap YpraTunMOKAa, LWYHWHIAEK,
Tanab Ba TakAUd, BNACTUKAMK  TYWYHYACH, YHWHIT  UKTUCOAMWM
TanKMHW, KUCKA Ba Yy30K Mypgatnm opanukaa dupma  dongacuHm
MakCUMannawTupuw  Wwaptu, pakobartnawradH Ba pakobatnawmaraH
6o3opnapaa GpupmanapHUHr xapakaTti, UICTEbMONYUNAPHUHT XaTTU-Xxapakartu,
YNapHUHI MYBO3aHaTAUMY, MaKpOMKTUCOAMIA KypcaTkuuynap Taxiunu Ba
Xankapo caego 6unaH bofnuk, 6ynraH MKTUCOAMA Mogennap atpodnuua
épuTUnMoKaa.



IKOHOMETPHKA: YKYB KYTAHMA

Maskyp yKyB afabuétuaa aca, AYHEHW UKTUCOAMMA XUXaTAAH AXLWIMPOK
aHrnat etuw, HO30pNApHUHI WLWNALl MeXaHW3MW Ba AaBnaTHUHr 6o3opra
apanawyBu 3aMupuaa WKTUMOWA MacananapHuHr Xxan aTuavwm 6unax
6ofFnuK 6ynrad cabab Ba oKMBATNAPHUHI MKTUCOAUK eunMu xakugarn Gukp-
Mynoxasanap, TYPAU XWNAaru UKTUCOAWWA BOKEa-XO0AUCANapHUHT MaHTUKWUI
TanKMHWU YpUH onraH.

KuTo6xoHra MypoxaaT Kuaull Tapauaa GUKPUMU3HM  [aBOM
aTTUpaguraH 6yncak, arap WKTUCOAMET CU3HMHI acocuW EKM MKKUNnamuu
MYTaxacCUCNUIMHIU3 BYNca, MHCTUTYTHU BUTUPULLMHIME BUNaH ONnauHru3aa
XYa KEHI UMKOHUATNAP ounnagu. Arap 6usHec ayHecura Kagam KyncaHrus,
vw 6GepyByYM cu3faH Kynuparu casonra XaBob OEpUILMHIUSHW Ccypanaw:
MeH y4yH HUMa Kunonacua?

NKTUCOAMET Tab/IMM WYHANULLMHK BUTUPraH Tanabta “MeH uKkTucoguniex
yunan onaman” ge6 %aBo6 Gepuild MyMKUH. Mapun 6WU3 OyHAaW >KaBOGHM
Kyna VpuHnu peb xucobnacakpa, MKTUCOZUM 6ynmaraH W HepyBuu
YUYH yLW6y )aBob KOHUKapIK 6YIMacaur MyMKUH.

MyaMMO WKTUCOAWMET TabAMM WyHaANMWKM Ba MyTaxaCCUCIUIUHK
TyratraH Tanaba cudatuaa HUMaHW YpraHAMHrus-y Ba WKTUCOoAuYMnap
acnuaa HUMaHW 6Gunuwnapv, HUMaHW amManra owupuwnapu ypracuaaru
dapkaaaup. Xypa kam ukTUcoAuMnap ¢akaTruHa UKTUCOAMWA Ha3apuAHM
ypraHuw opkanu ¥3 daonuatnapuHu onub 6opaaunap, byHpannap oaataa,
yHUBepcuTeTnapaa uwnangunap.

KynruHa wkTucoguywunap 6u3Hec onamupa vwnawaavmu €ku aaenat
KopxoHacufamu €KW TabauM coxacugamu KucMaH “amnupuk”  Taxaun
6unaH wyrynnadagunap. Ynap MKTUCOAUN anokanapHu (60FNMKNUKNapHK)
xucobnail, UKTUCOAUN runoTe3anapHu TEKLLMPULL Ba UKTUCOAMM HATUXKaNapHU
fawopar KuuL yuyH UKTUcoauii MabnyMoTnapaaH donganaHuiwaan.

OKOHOMETPUKAHW  ypraHvwl "MKTUCOAMET Kypcu Tanabacu” Ba
“amanuéTum uKTucogun” ypracuaarm 6YWnukHu Tynaupagu. Maskyp KUTo6H1
VKMW  OpKanu 9SKOHOMETPUK KYHMKManapgaH Talkapyn 3KOHOMETPUK
Aactypnap 6unaH vwnawHW Ba MW OGepyBYUMHMHI casonura Gepagurad
KaBOGUHIU3HKU BOAUTUO, “MEeH MaxCynoT COTYB X@XMMWHIMUM3HM MCTUKOONAa
nporHo3 kunaonamaH” ne6 anta onacua. LUyHWUHrZeK, “MeH CU3HUHI SHMU
peknama CHEcaTUHIM3 XakuKaTaa MaxcynoT COTULL XaXXMUHWU OLLIMPasanTUmMu
€KM aKCMHYya TabCup KypcaTaanTUMK LWYHW aHuknad 6epaman” - GyHaan
Mabnymotnap mysahakuaTiv 6U3HEC KapopnapuHum Kabyn KunnWHUHC
Kanutuaup. Mw 6epyBunHrnaHmu doigan Mabnymotnap 6unaH TabMWUHNaK
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SHRUNUME | P

O/MLLMHIUZ CU3HKU HYDY3NM Ba KUMMATIM MYTaxaccuc 3KaHAUIMHIA3HM
xamAaa NaBo3uM Nunnanosnapuaa loKopunad 60pULLMHIM3HA TabMUHNARAMN.

bowka TapadgaH oca, arap YKMWHW TasHY [OKTOpaHTypa Eku
XYKYKLIYHOCNIUK CcOXada [AaBOM 3TTUPULLHWU pexanawTupraH 6yncaHrus,
ywby YKyB KynnaHma cu3 y4yH siHaaa doipanupok MaHbara annaHaau.
Arap MakcaaWHru3 MarucTp/MK papaxacu €ku WKTUCOAMET, MOonus,
Byxrantepus, MapKeTUHI, KUWOK XYKanurn WKTUCOAWETH, couunonorus,
CUECaTLYHOCNWK EKWN YPMOK XY>Kanuru nyHanvwmaa OKTOP/IMK Aapa)acuHu
Kynra KupuTuwl 6ynca, Kenaxakja AHaga KyNpok —9KOHOMeTpMKara
aXTWMEX ce3acu3. HyHKM TasHU  [OOKTOpaHTypa Kypcnapu  Kynpok
MaTeMaTuK BUnMMnapHy YyKyppoK arannalluHru3Hm Tanab atajau.

OKOHOMETpUKara KMpull YKYB KynnaHMacu acnufa 3IKOHOMETPUKa
HUMA XaKu4a oOKaHnurM 6unad  AKUHAAH  TaHUWWG  ONULIMHIM3HMK,
UKTUCOAMETAA Py OepaéTraH BOKea Ba XxoAucanap KaWaawd HaMoEH
BYNaETraHNMIMHA XMC KUINLWMHIM3HU KEHFaUTUpULLra XM3mar Kunaau.

9KoHoMeTpuKa — 6y KaHpan daH?

IHAN IKOHOMETPUKAHUHT TabmuaTuHM 6aéH Kuncak. BynapHuxr 6apyacy,
CU3 YpraHaérraH COXaHrua: Oyxrantepus, COUMONOTUA EKU WUKTUCOAMET
6ynuiIMaH KaTbuil Hasap — MyXuUM yarapyBuunap 6up-6upu bunaH KaHgan
boFnaHraHnuru TyFpucuaary HasapusgaH kenub uukagu. Wktucopguérga
613 MKTMCOAMW Y3rapysuwmniap ypracugarn OGOFNUKAMK  TYFpUCKMAaru
bukpnapumMnsHn matematuk GyHKUUsNap opkanu udoga atamus. MacanaH,
Waxcui papomMaj Ba MUCTEBMON ypracupaarn OOFNUKNIUKHKM  Kyhuaaru
DYHKLUMA OpPKanM HAMOWULL 3TUL MYMKWH:

Ucrebmon=/(gapomag)

IOkopuparn mMatematuk udoga UCTEBMON Japaxacu [apoMafgHWHr
GyHKUMACKUra TeHr aeraHuaup. AUpum ToBapnapra 6ynraH tanab, antannuk
“NEXIA" pycymnu aBToMalluHara 6ynrax tanao,

Q' =f (P. P, P; INC)

GyHKUMA opKanun ndoga aTuanwm MymkuH. Ywbéy ndoga @' — “NEXIA"ra
6ynrad Tanab mukgopu, P — “NEXIA"HMHT Hapxn, PP — MyKobun asToMobun
Hapxnapu, P* - TynaupyBuu ToBap (MacanaH, éKunfu) Hapxnapu sa INC -
UCTEBMONYWUHUHT flapoMaf AapaXkacuHUHr dyHkumacuaup f(P. P P INC).

AKA" YKYB KYNAHMA



IKOHOMETPHKA: YKYB KYNINAHMA

3KOHOMETPUK MOAENHW CTaTUCTMK Xynoca y4yH acoc cudaruaa
doifanaHaMna. OKOHOMETPUK MOAEeNn Ba Mab/lyMOTNap HamyHacupaH
donpjanaHvl opkanu pean Xaétra Teruwnu 6ynraH  xynocanap
dcanagn. CTaTUCTUMK Xynocanap KwiuW KyWugarn aynnap opkanu
amanra owupunaau:

7 3KOHOMETPUK ycynnap OpKanu UKTUCOAMA  napameTpriapHu
xucobnaul (MacanaH, aNacTUKIMKHU xucobnalw);

» WKTWCOAMIA HaTWKanapHu 6awopaT kunuw (MacanaH, Y36eKucToHaa
Kenrycu YyH WannukAa Konnexnapra Kabyn KWMLL  XaXKMWUHU
Gawopat Kunuw);

> WKTUCOAMA rUNOTe3aHu TeKwupuw (MacanaH, COTYB XaXMWUHW
razetaga peknama Kunuw 6aHHepnap opkanu peknama Kuauwgas
KYpa, KYNPOK, OLWMPULLIMHM TEKLWIMPKE KYpULL).

IKOHOMETPUKA CTATUCTUK XYN0Ca KWIULIHWMHI Bapya XuxaTnapuHu
Kampab onaau. KehmHrn 6o6napaa KaHgan  kKunub  Gepunrad
MabAyMOTNapHK capanawl, Taxiua KWAWW, TYFPU XUCOG-KUTOG KUNULL,
fawopar Kuauw Ba Tekwupub Kypuw 6Ounan 6GoFnuK OynraH macananap
KenTupunagu.



FKOHOMETPHMKA YKYB KYNNTAHMA

3APYPUA MATEMATWUK BA
CTATUCTUK TYLLYHYATNAP

1.1 YA3UKJIU BA KBAZJPATUK OYHKLIMATIAP

Yusuku pyHkumsanap

MKTuCoaueT Ba 3KOHOMETpUKaja opaTtAa, yarapyBuunap ypracupaaru
YU3UKM Ba YM3NKW BYNMaraH 60FNMKNUKNAAp ypraHunagun. TacasByp KUUHT,
X Ba y y3rapyBu4unap 6YncuH. Yn3uknn BOFNUKAMK YYYH CTaHAapT LWwakn
Kyiuaarv Kypunuwga 6ynaam:

y=kxr+b

1.1-pacMaa OQYHKUMA uYM3UFU TYFPU uM3uK, 6ynub, y opauHartanap
YKWHM b HyKTaaa k oFuw Bypyarn ocTnaa Kecub ytagau. A 6enrucu ysrapuiiHm
6unavpaav Ba Ar x HUHr y3rapuium aeb ykunagu. Ynsuk kusnuru (ékm bypuak
koadduumeHTu) Kyinmaaru ndopara TeHr Gynagu:

_Y -y _ Ay

= T A

1.1-pacmaarn TYFpU Yu3nKan QyHKUMSAA KUSANUK k HYKTAHWHT TVFpM
YM3nK, Bynnab Kawucu MyHanuwAa CUMKMWKAAH KaTbWuil Haslap BepTukan
Macodanap Y3rapulWHUHT TOPW3OHTan Macodanap ysrapuiivra HucoaTu
KYpUHMLLMAA aHuKnaHagu. TYFpUM YU3UKHUHT KUANWrM ysrapMac 6ynagw,
r y3rapca, y KaH4ya y3rapulin japaxacu xam TYFpu umsuk oywunab 6up
Xun 6ynagmn.

Kvanuk k wWKTACOAQYMNap Y4YyH axaMusaATAUAUMP, YYHKU y I HWUHI
y ra MapXuHan TabCupUHM KypcaTaau. Bynum kypuw yuyn k= Ay/Ax
TeHrnamagaH Ay=k-Axr Hu TOnamus. Arap x 6up Gupnukka ysrapca,
Ar, yHra MocC Kenyeuyu y paru ysrapuw Ay = k gup. MapxuHan camapa k
AOMMO TYFPU YM3MKNN QyHKUMsiNapga Kuanuk 6up xun 6ynraHnurm cababnu
61p xun 6ynaau.



FKOHOMETPHKA' YKYB KYNNAHMA

1.1-PACM Yusuknm dyHkumna

b xapdu 4YM3MKNK BOFAUKIUK BepTUKan YKHM Kalcu HykTaga kecub
YTULIMHU KYpCcaTau Ba y x HONra TeHr 6ynraHaaru y HUHT KWAMaTuaup:

y=kr+b=kx0+b=>

Houmsuknu dyHkumanap

Yuauknm OGOFNUKNIMK OCOH TacaBBYp KunuHaau. Pean xaértparu
Kynnat WKTUCOAMA GOFNUKAMKNAp 1.2-pacMpa KenTupuiaraH wakn kKabu
HOUYU3UK K OOFNUKNKUKKA 3ra Gynaau.

Arpu YUBUKHUHT KUATUI JOMMUIA BYNIManau Ba r HUHT y Y3rapyBuucura
MapXWUHaN TabCHPK 3rPU YUSUKHUHT UCTaNraH HyKTacuaa Typamya 6YinwmHmn
HaMOEH artaan. byHpmail yarapyBuaH KWSNUK y3rapyBuwnap ypracuaaru
BOFNMINMK YN3MKNM IMAcnurngax aanonat 6epaaun. Knanuk xap 6up Hyktaaa
TypniMya 6ynraHnurn cababnu, 6us dakaTruHa r Aarm KWYUK y3rapuwHUHT Wy
HYKTa/la i ra TabCUpK XaKuaa Mynoxasa topuTunaau.
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1.2-PACM Hounauknm 6oFNUMKIUK

y=flr)

HOYn3nKM pyHKUNSHUHT

(x, y¥,) HyKTacugpars Kusanaru
Ly HyKTaaa yTkasusaraH ypuHma
Kusamrn 6unan annpokcumayms
KUuHaaN.

Y
L=

WyHra kapaman, 6ab3naa YM3MKIM Bynmarad GOFNUKNMKNAP TaXMUH
KMNIMHUWK XaM MYMKUH. ByHM Kyymac Mynk 6o03opuaa KaHpail Hapx
BenrunaHvLd Muconupa Kypub unkamnuk. Ogartaa, kKyumac Mynk 6osopuja
yWHUHr Hapxu (HAPX) yHuHr meTp kBagpatga (MTKB) ynuaHrad maigoHura
6oFnuK Gynaau. bup kapawpa, 6u3 GyHW TYFPU YUBUMKAKM OOFNMKIUK, Aeb
KapawvMmMnz MyMKHH.

HAPX = B, + B. MTKB + ¢

By mopenga /. Awaw XoWWgaru opTUKYa MeTp keagpaT cababnu
KYTUNraH HapXHUHT OLLUMLLMHK YNYanaun. Ynsnknv 6oFnuknInKaa xap 6up metp
KBaJipaTHUHI Hapxu 6up xun 6ynagu. JlekuH 6y xonataa, KaTTa Ba KMuMMmar
yinapgaru xap 6up opTuK4a MeTp KBaApaTHUHI KMAMaTK OfAUIA Ba KWYKMHA
ynnapgaru opTukda METp KBagpaTHWHI KuAMartupaad karra 6ynagu, geb
xucobnaw xakukarra sKMHpok 6ynagu. byHgan mynoxasaHu ywby mogenga
KaHnan undopanaca 6ynagn?

BYHUHT yYyH WKKW XWNn EHAAWYBHU KeNTUpUG yTamus: BupuH4ucH,
uzoxnoBun  yarapysuu MTKEB kypuHuwmpaa  udopanaHunagurad
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KBaapaT TeHrnama Ba WMKKWH4YucH, Tobe yarapysuu /n(HAPX) éynrad nor-
YUIUKIKM TeHrnamaaup. Xap wkkana Ttedrnamaga xam [HAPX sa MTKB
GOFNUKUTMHUHT KUANUIN JOUMMIA 6YnMainan Ba HyKTanap yarapuww 6unad
KMAUK XaM yarapagu.

Keagpatuk dyHKLmMa

y=a+ hr keagpat ¢yHkuus napabona KypuHuwura ara 6ynaau.
Y6y OQYHKUMSHUHT reoMeTpUMK WaknM b HUHr  Kuimatura  B60FAMK
6ynapu. Arap b>() 6ynca, arpu 4u3uK U waknura ara 6ynagun, arap h<(
6ynca, Tyntapunrad U waknura ara 6ynagu. OyHKUMAHWHI KUAJWrKM 3ca
r ysrapvwm 6unaH yarapyBuu dy/dr=2hr xocuna 6unaH 6enrunaHagu.
JnacTuknuk eéxku r garv Gepunrad 1% ysrapuwpgaH KewuHru y parm ¢ous
yarapuwm & = slope X x/y = 2bx” Tenraup. Arap « Ba b HonpaH kaTTa 6ynca,
3rpy YM3UK Kynuaaru waknga 6ynagu.

1.3-PACM Keagpatuk dyHKLmA

Y
=
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KeagpaTuk QyHKUMAHUHT KYNNaHUIKLLK

Yi HapxnapuHuHr ksaapat mogenn MTKBHUHI KBagpat KuWMaTuHM
¥3 uyura onagu:
PRICE=a, + a, MTKB + ¢

By y=HAPX Ba +=MTKB 6ynran, y = & + @,r + & KypuHAWAArY
oaawi perpeccus mMogenuaup. Ywby Tenrnamaga B Ba B YpHUra
@ Ba « xapdnapu wwnatuarad, dyHku OyHAaH OnguHIM  Muconnapga
B kuanukHn npoganawuia nwnatunrad. Maskyp TeHrnamasa aca ¢ KUsIuKHuU
anurnatmangun. Cababu MTKEB > 0 Ba yAHWHr Hapxu mofenu 1.2-pacmpaaru
3rpy YM3UKHWUHT YHI TOMOHWHM raBaanaHTupagu.

A BenrcuHM  XxucobnaHraH — KuAMatnapHu  udoma  aTtuwga
nwnaruo, 3HI KWMYMK KBagpatnap ¢opmynacupaH Qoingananmné, «
Ba « pAaH a Ba @, XMcobnaHraH KuiMmatnapHu onamus. Moc Kenysuw

TeHrnama H 11’\ =@, + @, MTKB’ xypuuuwwaa 6ynaam Ba YHUHT KUSAUMA

AWHAPY) _ o5 MTKB ra Tewr 6jnapu.
dMTKB
Arap @>0 6ynca, kaTTa yinap KaTTapoK KMANWKKa Ba xap 6up
KyLWMMYa METP KBaZIPaT YYyH KaTTapok xucobnaHraH Hapxra ara 6ynagm.

1.2. XOCUTAHWUHT TEOMETPUK MABHOCH

Xocuna 3KOHOMETpUKaZa MyXuMm ponb yuHangu. Mkkuta yarapysuu
ypracugaru  6OFNMKAMKAA  Xocuna  OuMpuHuM  HasbaTha,  KUAMMKHW
ynuaingn: y = flx). y = f(x) = kx + b TyFpn unsukHuHr Kuanuru dy/dx
6unan Genrmnavagn. dy/dr wdoga Ay/Ar wvHr 6Mp KypuUHMWMAMP Ba
TYFPU YMBMKIIM BOFNMKNNMK YuyH BUpUHYM Aapaxanu xocunara: dy/dr=m
TEHraup.

YMyMaH, GMpUMHYM fapaxanu xocuna X Aarv KUYMK yarapuwnap
cababnu y OYHKUMAHUHT KMAMaTMAAru Y3rapuiuHv ynyamaum. Yusukiu
dyHKUMA yuyH BMpUHUM Aapaxanu xocuna ysrapmacaup: m=dy/dx. By



Ba3uATAa aBBan Tabkuanab yTunaraHuAek, x ra HUCHaTaH Yy HUHF yarapuil
Japaxacw yarapmacgup.

XocunaHuHr Kowganapm
X0CHNaHu TOMULUHWHT aHpUM KouAanapw Kyiuaarudagup:

1-xocca. Yarapmac ¢ HuHr xocunacu 0 ra TeHraup, swHu y = flr) =c

dy
Bd ——— ().
dr 0
2-xocca. Arap i = rn 6ynca, ynaa ‘g_': = pg""’
ar
3-xocca. Arap y = cu Ba u= [(r) 6ynca, yHaa % - (':! ‘I{-
4-xocca. Arap y — cr 6yca, MKKUHYM Ba YYMHYM Kouganappaad
tboinpganaHmb aHUKNanuMms:
dy
Iy = cnr

5-xocca. Arap y = u + v Ba bynca Ba u — f(xr) xamaa r=g(r/ nap r HUHr
byHKUManapu 6ynca, yHaa

dy  du | dv
dr _ dr " dr

Mkkuta QyHKUMA UUFUHAMCUHUHE XOCWHNacu Xocunanap WusFuHaucura
TeHramp. YWy Kouaa WMKKUTagaH OpTUK OGYHKUMSNap WKFMHAMCKUra Xam
Teruwnnanp.

6-xocca. Arap iy — ur 8au — f(x) xampa 1 — g{xr/ nap r HUHr GyHKUMANapu
6ynca, ynaa

dy _ du,

di
- 4 il
dr — dr

dr

7-xocca. Arap i =¢’ 6ynca, ynaa

&=



Arap y = explax + b) 6ynca, yHaa

dy :
—— i :
7 erplar + b/ xa

dy _ 1

8-xocca. Arap y =In(x) 6ynca,yHaa ==, x>0
Arap y =In(ax + b) 6ynca, % = {u_*:r A X a

9-xocca. AiTainuk, y 1 ra, u 3ca y3 HasbaTtuaa . ra 6oFnnK GynuLn yyyH
y =f(ulx)) 6yncun. YHga

dy dy w du

dr = du ™ dr

MacanaH, xocunaHuur 8-kongacuaa y =Inlaxr + b) ékn y =inlu(x))
Ba u = ar + b 6yncuH. YHga

dy dy  du _ 1 ]
—_ = W —— = = X (] = X
dr — du " dr u - ar+ b “

MUCOJ1

1.4-pacmMpa TacsupnaHraH y=r8rtl6  QYHKUMAHM  KYpub
yukcak. Ywby keaapaT ¢yHKUMA napabonagvp. Xocuna Koupaanapupa
donpanaHrad xonga, TYFPU YUBUKHWUHT OrpyU YM3UKKA TEKKAH KUANUTAHM
Xxucobnanmus:

dy d(x’— 8z + 16)
E= -

da
d(z?) d(z')  d(16)
T T dr -8 dr + dr
=2.'I'1""8Iu
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1.4-PACM

HaTtwxa wyHW Kypcatagwku, TYFPU YM3WMKHUHI napabonara HucbartaH
kuanurn  dy/dr=2r-8 pup. OyHKUMS Ba XOCHNanapHUHr KuiAMaTtnapu
1.1-KapBanna KenTUpunraH.

1T.1-XXAABAN. y=2"—8x+16 pyHKUuun Ba yHUHT
XOCUNaBUK KUAMaTNapu

|

0 16 -8
2 4 4
4 0 0
6 4 4
8 16 8

Ywéy macanaHu euyumwpa Gabau kuxatnapra 3TMOOpP KapaTull NIO3UM.
BUpPUHYMAGH, KMANWMK X HWUHI UCTanraH Kuumaruga typavdagup. Kuanuk
r<4 kuimatnapga Mmadvbui, r=4 6ynraHpaa KUANUMK Hosra TeHr Ba x>
6ynraHga 3ca, KMsnAMK mycbataup. Yw6y KUSNMKNAPHW TankuH Kunuw
yuyH OYHKUMAHMHT Mabiym O6uMp HyKTagaru xocunacu napabona 6unad
TYTAWraH TYFPU YASMKHWUHT KUANUIUra TeHT 3KaHUMIMHWA 3CNaLl NO3UM.
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TeryBuUM YUBUKHUHT KUSNUTKM  QYHKUMAHWHT  y3rapuwura TeHr 6ynué,
X yasraprauga, y—f(r) KaH4ya Yy3rapuwmHu Kypcatagu. r=( 6ynraHga
xocuna —8. r Kynalmwm 6unaH y KamaluwuHW aHrnatagu Ba o HUHC 6up
BUPNUKKA Y3rapuiuM Y HUHT 8 BUPNUKKA Y3rapuLIMHK Bunampasu.

r=2 6ynraHpa, OYHKUMSHUHI y3rapuwl Aapaxacu kamasau Ba =2
6ynranfa, QyHKUMAHUHT Yarapuis gapaxacu dy/dr=0. bkn, =0 6ynraHaa,
napabonara TeKKaH YM3UKHUHI 3rpu YU3UKKa HUCGaTaH KUANUMK Honra
TeHr 6ynagaum. r HUHr 4 aaH KaTtra 6apya KuidMaTtnapwaa, xocuna mycéar
KMAMaTra ara 6ynagW, AbHU r Kynanuwu 6unad y = [f(r) GyHKUMSHWUHT
KMIMaTK xam owmnb 6opagu.

1.3. BOLW TYMJIAM BA TACOAU®UN TAHNTAMA

Bow Tynnam Ba TacoAMdMWiA TaHNama CTATUCTUK Ba OSKOHOMETPUK
TaxWMNHUHI AUKKATAU HyKTacuaup. bow tynnam 6y aHuK, pasliaH 6ynraH
cybbekTnap: waxcnap, pupmanap, waxapnap rypyxuaup. Tacoguduit TaHnama
aca bow TynnampaH Ttacogudunin TaHnaw Wynu Gunad TaHnab onuHrad éup
6ynak 6ynub, 6yHaa 6o TYNNaMHUHI xap 6up cy6bekTu TaHnaHuw yyyH 6up
XWN HONAAH KaTTa €KMW Xap XU aXTUMONNIUKKA 3ra 6YNULWLK MyMKKH.

Bow TynnampaH TaHnama ONMLIra PecypcrapHUHr YeknaHraHnuru,
BaKT eTUWMacnuru €ku OynMaca, MabnyMOTHWUHI eTULUMacnuru cabab
6ynuwm MyMkuH. Macanad, 2022 wunga 6ynud yTaxak npesuieHTAuK
caMnoBmMaa Kanucu HOM3OAHMHI FONUG OYNUWIMHKM TaxMUH KUAUW  YYyH
UXTMEPUIA MUHI KULLUKM ypTacuaa CypoB YTKasuauwWwm MyMKuH, Anéarra, 6yTyH
Mamnakar axonucu ypracuaa CypoB YTKasuLIHUHT UNOXK UYK,

Wy cabab, ypraHunraH MUHI KUWWHWUHT dukpura Kapab, cuécatymnap
cCalnoB HaTWXacuHW GawopaT Kunuwnapu MyMmkuH. MacanaH, cypoBHOMa
HaTwxacura kypa, O'zLiDePpaH HOM3OAHWHI nNpe3naeHTNUK caunoBuaa
61 ¢ous oBo3 HunaH Fonmb OGynuwmn, éku 54 cdousgaH 67 dousraya
OBO3 ONIULIM MYMKMHNWIK 6aLLOPaT KMIUHULLK MYMKUH,
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CratucTuka Ba 3KOHOMeETpMKaja OGow TynnamaaH Tacoauduil
TaHnama ONWL Ba LY TaHNamara acocnaHub, CTaTUCTUK xXynocanap Kunuil
Kyfla Mypakkab Ba HO3MK xapaéHaup. Autannuk, Y 6ow tynnamuu npoaa
aTaéTraH, AroHa napametp £ ra To6e Ba AXTUMONMA 3UUNMK dyHKUMACUra
fly: 0) Tenr 6ynrad Tacoamit yarapysum 6yncuH. (0 HUHI KuitMaTuHN xucobra
onmaradaa, Y  HUHr axTUMonui sudnuk dyHkumacu (93P) mabnym, aeé
hapas kunvHagw; @ HWHr Typau Kuiamatnapu 60W TYNAamMHWHC Typnivya
TaKCUMNaHWWNHKA Ha3apha TyTaaW Ba Wy cababnu 6u3 @ HuHr Kuiamatu
6unaH KuanmKamua. Arap 6u3 6ow TynnamaaH 60LIKa TaHnaManap Xam oncak,
fl xycycuza 6upop 6Up HapcaHK aHWKNalWUMU3 MyMKUH. ByHaai xonaa, aHr
Makbyn TaHnama Lwaknu Tacoanduin TaHnamagup.

Argp T, ¥auuy Y nap ymMyMui OxXTUMONWA 3UHNIUK  DYHKLMACK
fly:l) ra sra TeHr 6ynraH Myctakun Tacoauduit yarapysuunap 6ynca,
yHpa {Y1...Yn}, f(y;0)nan onueran Ttacoguduit Tawnamaaup. {Y ... ')
flyl)pan onuHran Tacoaudwuit TaHnama 6ynraHpa, 6u3 Y, flyf)
faH OfIMHraH MyCTakua, 6Mp XWi TakCMMIaHraH TaHnama, feb xam
aTaWMu3. bab3n xonnapaa 3ca, TaKCUMAAHWLIHWHI XYCYCHMATHHW TYNMK,
TaBcupnawra xoxar 6ynmanaum.

Y. Y.... Y napHuHr Ttacogubuianuk Ttabuatm 6ow TynnamgaH
Tacoambnil TaHNaMa ONMIWAAE XyAa KYn Typnuya 6ynraH HaTwkanap onuiw
MYMKMHNUrMAaH pganonat 6Gepagn. MacanaH, ouna p[apoMagu Xxakupaa
MabnymoT Yabekuctowparu n=I[(( ouna HaMmyHacHaaH ONMHCa, YHAA
papoMagnap xap 100 Tanuk HamyHaga Typnuuya Kysatunagu. HamyHa
ONuHraHpa, 613 Typnau pakamnap Tynnamura, anTannuk, ?'."f.- Yoy} 7@
6ynamns. OnuHraH TaHnamauu Tacoauduit TaHnama [e6 xucobnall Exw
xucobnamacnuk yudyH XakuKui HamyHa onul XapaéHuaaH 6oxabapnuk
Tanab atunagm.

Xyna kyn Tatéuknapaa tacogudun TaHnamanap HopMan TakCMMOTAaH
onuHraH ae6 xucobnaHuwu Mymkud. Arap {Y ....Y }, Hopman (1. o)
Gow TynnampaaH ONMHraH TaHnama 6ynca, yHaa 60w Tynnam WKKuTa
napamerp, AbHK ypTada KuUmar (4 Ba Bapuauuna g opKanu xapaxktepnaHagu.
ByHaa opatna acocuin aTMBOp /¢ ra KapaTunca xam, /2 6yMuya xynocanap
KUMWAE KYNuHYa 0 H1 Yprasuil xam Tanab atunagw.
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1.4. TACBUPUW CTATUCTUKA

TacBupuit  cTatucTUka  MabNyMOTNApPHU  TalWKWIMA - XKUXaTAaH
TapTubra COMYBYM Ba YMyMAaWTUPYBYM YCYNNapHW y3 uuura kampabt
0nuMd, MabAyMOTNapHuM rpaduk Ba Kapgeannap KypuHuwuza wudopa
3TUWHK XamMaa MablyMOTNapHUHN ypraya KuAmaTtu Ba Bapuauuacu
KabunapHu xucobnaliHm Hasapaa Tytagu.

TacBMpWiA CTaTUCTUKA KaTTa XaXMAaru MabnyMoTNapHU KUCKapTUpULL
opkanu copda  KypuHuwira kentupuwra épgam  6epagn. MacanaH,
Y36eknctoH Pecnybnukacn BaHK-MOMUS aKafeMUAcH TUHTIOBYMNEPUHUHT
AapcnapHu yanawTupuw aapaxacu, 6upruna 955% 6unad udoga atunuwm
MYMKUH. JIEKMH LWYHW 3TMBOpra ONuUW Kepakakky, KaTTa xaxmaaru
MabNyMOTNapHW 6upruHa uHAMKaTOp opkanu wudoaa 3TUWAA MYXUM
MabnyMOTNApPHUHT  WyKoNMW xaBhu xaM Maexyp ©Oynagu. MacanaH,
y3nawTupu Aapaxacum WHAWKATOPU TWUHIMOBYMHUHT OCOH EKU 6Gynmaca,
XKyda KWAMH KYPCHM y3nawTupulira xapakar KWarannuru TyFpucugarv
MabayMOTHU 6epmaingn. LUyHra kapaman, TacBMpMW CTaTUCTMKA Luaxcnap
Ba 60WKa OMPNUKNapHM Y3apo KMEcnalw WMKOHMHWM bGepapuraH wurma
UHAWKATOPHMU TaKAUM 3Taau.

9KOHOMETpPUKA Ba CTATUCTMKAAA YyMyMAaliraH MabnyMoTnapHu udoaa
sTUWIA  cymmaTop onepatopuaaH donpanawunagu. Arap {r: i=/l...n/
pakamnap KeTMa-KeTnurueu udoganaca, yHaa ywby pakamnap WHFUHAWCH
Kyhmngarvnda ndoganaHaam.

Maskyp GopMynaHu uctanraH ysrapmac € y4yyH KyWugaru KypuHdwiga
udopanaca dynagu:

e =ne
der, =cr
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Arap {(x.y):i=1.2. ... n} n xydT pakamnap Tynnamu 6yaca, xamaa a
Ba b nap y3rapmac 6ynca, yHaa

Z[(u-_ +by)=a Zr. =+ th.

by epna 6ab3u Hapcanap cymmaTrop onepatopu opkanu udoganab
6yNMacnUruHM éaaa TYTUW 3apypamp. AuTamnuk, {(r. y): i=1.2, ..., n/ xap
6up @ yuyH y #() 6ynran n Xy@T pakamnap Tynnamu 6y1cuH, yHaa

ZJ' [y, # ( 21 ]( Zy J

bowkaya Kkwnub autraHpa, HucbaTnap MUFUHAWCK  WKUFUMHAMNAP
HUcBaTura TeHr amac. LyHra yxwaw, kBaapatnap WAFUHAUCU WWFUHAMNAP

KBajipaTura TeHr amac: _ _ ,
Zr' # [Zr )

ByHUHT UCOOTUHM 1—=2 BYNraHAaa OCOHrMHa KYPULL MyMKMH:
z +x #loy+ol=2 + 2053+ 2

{r:i=1...n} CORNAPHUHT YpTaya KMiAMaTH aca yNapHUHT AUFUHOUCHHN
xucobnall Ba pakamnap coHura 6ynvil opKanu aHuKaHagu:

= tl_,-"nJZr

I MyalsH yarapyBuu Gyiauda (Macanad, TabnuMm WWNnapu) Tadnama
6ynca, 6y MyaisiH MabnymoTnap TynnamupaH ONUHraHnurura yprey Gepwi
YYYH TaHNaMaHuHr yprava Kuamatu [e6 oputunagn.  TaHnamaHuHr

ypraya KMAMaTH TacBUPWIA CTaTUCTMKAHWHT MyxuM 6up Kucmu 6ynub,
y acocui (Mapkasui) TeHaeHUMsHK ndoaanaluaa KynnaHunaau.

Ypraya KMAMaTHU TYWYHUWHWHT 6ab3i MyXMM BYNraH XycycusTnapw
MaBxXyd. AWTaWnWK, TaHnamaHuHr Oup Oupnuruaad  TaHnama yprava
KUAMaTUHK aiiupu6 uukcak: d. =r, —r (6y epaa d-pesmauua 6ynué, ypraua
KMMMaTaH YeTnaHuL aeraH MabHOHW bunanpanu). Maskyp AeBuaunsanapHuHr
WMFUHAACK Xap AOMM HOJSIa TeHr.

Yd =2(r, - =22, -25=21, —nr=nr—nr=0
ByHu KyWuaarm KypuHuLAa yMymMnawTupamMus:

Dz, —T) =0



ByHWHI MCBOTMHW oaaui muconpa Kypcak. ®apas kunainuk n = 5
xamga r =6, r =1. r =—2 r =0 Ba r =5 6YNCHH. Y6y TYNNaMHUHI ypTaya
KuiAmaT 7=2 6ynagu Ba geswauusnap tynnamu {4 —1. —4. —2. 3} paw
wbopat 6ynagn. bynapHM Kywub uMKcak, tokopuaarn dopmynaga
auTunraHuae, MMFUHAK Honra Tedr eynaau.

TacBupmi  cTaTUCTUKana  Mapkasuin  KuiimatHu  udoganawga
yprava KuimaT ©GunaH Oupranvkaa Mapkaswi KuiAMaT (éku  TaHnama
MapKasuil KMAMaTi) TYWYHYacKH XaMm Tes-Te3 Kynnauunagu. {r...r } n Ta
COHNap TYNNaMWUHUHI MapKasui KUAMaTUHU TOMWULW YYyH o Tynnamparu
COHNAPHW 3HI KWYUruAaH Katracu TOMOH Ycub 6opuw  KypuHWwKga
TaprubnawTupmub ynkamus. Arap Tynnamparu pakamnap CoHu Tok 6ynca,
yHAa TaHnaMa MapKasuil KWAMaTh YCULW KYPUHULWIKAE TapTubnaHrad Maskyp
pakamnapHuHr Mapkasuga Typrad pakamaup.

Mucon

{—4. 8 0. 2 21. —10. 18} connap Tynnamuaa MapKasuit KWAMaTHW
TOMWW YYyH pakamnapHu ycuw Taptubmpaa >KomnawTtupub 4dukcak
ynnam {10, —4. 0. 2. 8. 8. 21} kypunnwra kenagun. ByHaaH KypuHuo
TYPUHUOAUKK, YWOY TYNnamHWHI Mapkasui kuiamatu 2 aup. Arap ywey
Tynnamparv aHr KatTa COHHW UKKK 6apobap KynalTupmb, 42 ra anMaluTupcak
Xam yLby TYnnaMHUHT MapKasui KUiMaT UKKWNUruda Konaeepaau.

YMyMaH onraHga, Tynnamaa —MapkasMi  KMAMaTHUHr  yprada
KMiMaTra HucbaTaH IKCTPUM KuiAmatnapparn (3Hr Katra 8K 3HM KUYMK
Kuimartnap) yarapuwnapra TabcupyaHnurn kamgup. Wy cabab, kynuHua
6upoH 6up wWaxapparu/paBnargarn MW Xaku Ba YWA-XKOW HapXIapuHUHT
KMAMaTnapu ymymnawTMpunraHga ‘Ml XakMHUHC  MapKasud  Kuimatu”
Ba “yi HapXNapuHUHr Mapkasuin Kuimatn' kKabu Mabnymotnap yprava
KunimartnapaaH Kypa Kynpok, ponaananunagm.

Arap n Xy®T coH 6ynca, mapkasfa WKKUTa COH BynraHnuru cababnu
MapKasui KUAMaTHU XWCOOG-KUTOO KWUAULL  Wynu Bunad  Tonunagu.
Opatga, coHnap yeuw TapTubupa XOWNawTuUpUAraHAaH CyHr, mMapkasuit
KMAMATHWA TOMUWAa MapKasuil WKKUT@ COHHWMHI ypTayacu OfMHagu.
Macanan, {4. 12, 2. 6] Tynnam 6epunran 6ynca, ywey TynnaMHUHT

MapKasui Kuiamatu (4+6)/ 2=5 6ynagu.
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METPUKA YKYE KYTNAHMA

1.5. TACOAN®UNA MUK OPSTAP BA YNAPHUHT
TAKCUMOTJTAPHU

TacaBByp Kunuur, TaHraHum 10 wmapotaba veprainuk Ba repbé
TOMOHM He4ya MapTa loKopura KaparadH xonga TYWMIUMHW caHalnuk. by
TaXpPUBaHUHT 6UP KYPUHULWIMAKMDP. YMyMaH onraHaa, Taxpuba (akcrnepuMeHT)
xey 6ynMaraHga, HasapuaZa Yexkcus AaBOM ATTUPKUIL MYMKWUH 6ynraH Ba
aHMK-paBLUaH HaTuXanapra ara 6ynraH xap KaHaan xapaéH xucobnaHaam.
Macanan, TaHra Tawnaw uctanraHya Takpopnaiw MyMKuH 6ynraH xxapaéHavp.
Tanrasn Tawnawgad onguH 3ca, rep6 TOMOH Tywuw axtumonnurn 0
aad 10 raya 6ynraH aHWK, COHNap GYNUWMHWA 6UNaMK3, AHU 3KCNEPUMEHT
aHuK HaTwkanapra ara 6ynagu.

Tacogudwn mMmukgopnap 6y pakamnu Kuimatra sra 6ynrad Ba
IKCNEPUMEHT OpKanW HaTUXacu aHuKNaHaguraH Mmukaopnapawp. Taura
6unaH GOFNUK HOKOPWUAE KeNnTUpUNraH MUCONAA, TaHraHUHT rep6 TOMOHM
bunaH Tywwuww Tacoguduin mukgopnapra mucon 6ynagu. Tawranu 10
MapTa TawnamacgaH onguH 6u3 TaHraHWHr Heya MapTa rep6 TOMOHM
6unad TywuwuHu Gunmaimus. TaHraHun 10 mapra WUPFATAWKMUM3 Gunad
61M3 rep6 6uMnNaH TyWMWNAP COHWHW CaHaWwWMW3 6unaH, aWHaH, Yywoy
AKCNEPUMEHT YUYYH Tacoaubui MWUKAOPHWHT HATUXKACUHWM aHUKNauMK3.
Bolika 3KCnepuMeHT aca, 60LLKa HaTUKa GepuLLn MyMKUH.

MapBo3 naWtTuga camonér bopTufa OynraHnap coHu Tacogubui
MUKAOPAUP. YyHKM napBo3gaH ONAWH uunTa OylopTMa KuiraHnapHuUHT
HeuyTacu asponopTra KenuWuH1 bBunmanmms.

Buanec Ba wxTUMOWA daHnapAa AUFUAraH  MablyMOTNApHK
TaxAMN KUNULL yuyH Tacoauduit Mukaopnap Ba YNapHWUHT XycyCHATNapu
TyFpucuia xed 6ynmarasfa, GownaHruy TyllyHyara sra 6ynuw Myxumaup.
CTaTucTMKa Ba 3IKOHOMETpUKara owujy apabuértnapaa opartga, Tacoandui
mMukgopnap notud anudbocuaarn W, X, Y Ba Z kabu 6ow xappnap 6unan
6enrunadau, ynapHuHr HaTMXacu aca, MoC paBuLLIAA w, r, iy Ba = Kabu NOTUH
anndBocuHUHI KMUKK xapdnapu 6unaH 6enrnnaHagu.

MacanaH, TaHra 6unaH 60FNMK MUCONAa TaHTaHWHI He4Ya mapra repb
TOMOHM 6unaH Tywmwm X 6unan upoaa stunca (X {0,1.2, .....10} nitepsangaru
Bapya KMAMaTNapHu Kabyn KUAMWKM MYMKWH), SKCNEPUMEHTAAH KEeWUH aca
arap TaHra 6 Mapta rep6 TOMOHM 6unaH TywraH 6ynca, Tacoanduit MUKAOPHUHF
HaTWwKacu r=>6 6unaH udoaa sTunaau.



JKOHOMETPHKA' YKYE KYNMAHMA

Tacoguduin MUKOOPNAPHUHT KaTTa Tynaamnapu aca uHAeKcnap opkanu
ndopa arunagn. MacanaH, Monus BasupnUrMHUHI Tacognpuin TaHnaHrad
20 Ta XOAMMUHWHT yTraH Wnnga onrad mw xakucn X . X ...X  KypuHUwWHKAa,
YNapHUHT MyalsH HaTWXanapuHu aca MOC paBuWAa &, I ..., OpPKanu
udopa atca 6ynaam. ' '

Tabpudbaa KenTupunraHupek, Tacoaudwi  MuKaopnap,  XarTo
cudat MabnymoTnapuHu udopa atca xam AOMMO pakamnu  Kuimatra
ara 6ynagu. MacanaH, TaHra YNoKTWpUAraHaa WKKW Xun HaTwkara ara
BYNULIM  MYMKMH: TaHraHWHr repbsiv TOMOHU 8K pakamay TOMOHW TYLUULIMK
MyMkuH. ByHaain xonga Ttacoguduin MUKOOPHW, arap TaHra repb TOMOHM
bunan Tywca, X=I opkanu, pakamnu TOMOHW BunaH Tywca, X=(0 opkanu
ndoganaca bynagn.

dakaTtruHa HOMb EKU Bup KuMMaTHu Kabyn kunagurad Tacoguduin
MUKAopnap 6epHynnn éku 6uHap Tacoauduii Mukaopnap aeb atanagu.

OuckpeT Tacoauduin mukaopnap

Ouckper Tacoauduin Mukgopnap Oy dakaTruHa ueknaHraH exu
caHanaguraH Ba YeKCWU3 KuiiMaT Kabyn KunaguraH MWMKAOpPnapaup.
CaHanagurad  4ekcu3  KuAMaT  fgeraHn, 6y rapum  Tacoaudui
MUKAOpNap 4eknaHmaraH coHgaru Kuimartnapra sra 6ynca xam 0Oy
KuiMmatnap mMycbatr 6yTyH CcoHnap 6unaH 6upra KoppecnoHieHuusara
KYAMAULWK MYMKUWH.

BepHynnu Tacoandun MUKAOPU AUCKPET Tacoauduin MUKAOPNAPHUHT
3Hr copfa HamyHacuaup. bBepHynnu  TacogMduilt  MUKACPHW  TYNUK
Tabpudnaw yyyH 6usra 3apyp 6ynraH sroHa Hapca 6y X—/ 6ynraHaa,
Yy OnaguraH 3XTUMONAUMKAWP. TaHra yNnoKTUpUW MUCONUAA TaHraHWUHT
repénu  TOMOHW TYWWW 3XTUMONAUIM  TaHraHuHr dakaTruHa UKKuTa
TOMOHMW MaBXyA 6ynravnurv cababnu P(X=1)=1/2 ra TeHramp.

Kenuur, 6yHn uyunta GaHp kunradH 100 KULIMHWMHT HEYTacu napsos
y4yH asponopTra KenuiM muconuaa Kypub umkcak. Ywby BasusTHW 6up
HeyTa BepHynnu tacoguduin MukKgopnapu €paamupa Kyuparvya Taxaun
Kunca 6ynagu: Tacoambuid TaHnaHraH wuctebMmonuunap yuyH bepHynnu
Tacoguduin mukaopnapn X—/ napBo3 yyyH KenraH lwaxcnap Ba X=(
napBo3ra KefiMarad waxcnap KypuHuiimnaa udopa atca bynagu.
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Ywoby BasuaATAa UCTaNraH LWAaXCHUHI NapBOo3 YUYyH Kenuw 3XTUMONNUIv
1/2 ra TeHr neb xucobnalwira xey KaHaan acoc nyK, YyHKW NapBo3 yuyH Kenuu
axTumonnuru () Ba | opacuparu UCTanraH coH 6ynun MyMKuH. KenuHr, 6y
coHHu (! ne6 6enrunannuk Ba 6yHaa:

P(X=1)=0
P(X=0)=1-0

MacanaH, 6=0.95 6ynca, yanta 6aHf KMNraH LWaxXCHUHI NapBo3 YuyH
Kenuwm 95, kenmacnurn axtumonnuru 57 ra tedr. Wy caGabnu £ HUHr
KMAMATU aBUaKOMMaHuanap y4yH yunta 6asp KWInLW cTpaTerMacuHn uwnaé
UMKMLAE XKyaa MyXUManp.

flHaga KeHrpokK mabHopAa, Xxap kKaHaaWh AUCKpeT Tacoguduii MUKAOP,
YHUHI MYMKMH 6ynrad KuAmatnapu Ba xap 6up KUAMaT yyyH Moc pasBuwwga
TYFPU  KenaguraH  OXTUMONMIMK  Aapaacu OpKanu  TaceBupnaHagw.
Arap X. k poHa {r, .., I} MyMKuH KuiAmatnap Kabyn kunca, p. p. ... D,
3XTUMONIMKNEP: -

P=P(X=z) 7=1 2..k

Kypuhuwuga ndoga atunaaun. by eppa xap 6up F. 0 Ba 1 opanuruga
6ynaau Ba

oty =1

By kyiuparuya ykunagu: X HUHr r fa onagurad axtumonnuru P ra
TEHrAup.

X HUHT axTuMonui 3umynuk @yHkumacu (33D)" XHuHr Kabyn kunuwu
MYMKUH 6YNraH HaTMKanapu Ba ynapra MOC KenaguraH sxTUMONAUKNapHU
yMyMNaluTupagu:

flx)=p, 7=1,2..k

Xap KaHgan x pean coH yuyH f(x) X HUAHr MyalsH r kKuimaTtu yuyH
onaguvraH aXTUMONNUIMANP.
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1.5-PACM CaBaTtra MKKMTa yPUHULLAA TYNHU IPKUH
; Tawnawnap COHUHUHr 330

f(z)

A

0.44

0.36

0.20

Arap xap KaHfain AuckpeT Tacoguduii MUKAOPHUHT 33D Gepunrad
6ynca, yw6by Tacogmduil MUKLOP KaTHalraH xap KaHjain XoAWCaHWHr
3XTUMOJITMIMHKU XUcobnaL Xyaa OCoOHAMP.

MUCON

X 6ackeTOONUYUHUHT TYNHKW caBaTra 3pKuH Talwnaw 6yiuda ypuHuLnapm
6yncuH. Arap 6ackeTbonym UKKW mapTa ypuHUWwHKM amanra owwpca X 3 xun

{0, 1, 2} kuiamaT onuium MyMKuH. Tacaseyp KMnuHr X HUHT 930 Kyimparuua
GepunraH 6yNCUH:

J0)=0.20, f(1)=0.44, [(2) = 0.36

Maskyp 3 Ta SXTUMONNMK KWAMATUHWHT WWFMHOUCKM T ra TeHr.
Ywéy 33® paH donaanaHmb, YAUHUMHUHT 3HI Kamuga 6up mapra TynHu
caBaTra aHWK Tawnawy  3XTUMONIUIMHKU  XUCOBNALMMU3  MYMKKH.
PP>1)=PX=1)+PX=2) =044 + 0.36 =0.80. x nnur 330
1.5-pacmpa Kypcatunra.
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1.7-PACM Hopman 33®HUH yMyMUI LWIAKNKU

R
77\ f foranormal

/ / \ / random variable
/ \

/ \
/
/
/

7

X HUHr 33DHM MaTemMaTuK KYpUHULWAE Kynuaarnya e3uil MyMKUH:

iz — 42)°

}"(I}: -)o..‘

expzl— }.—'x:<.r<x

oy2m

by eppa ¢ = FE(X) Ba ¢° = Var(X) 6ynaan Ba wyHAaH Kenub 4nuKmb,
X KytvnraH KuAMaT /¢ Ba Bapuauusacu 0 BynraH HopMan TakcumoTra
ora pe6 antunagn xamga X~Hopman(y, ©) KypuHuwuaa ésaunagn. YyHku
HOpMan TakCUMOT /¢ ra HucbataH CMMMETPUK Ba £ X HWHI Mapkasui
KuiiMaTuaup. Bab3auaa Maskyp HOpMan TakCMMOT Maluxyp CTaTUCTUKauu
ONWUM LWapactura Mayc TaKCUMOTH, BEC XaM IOPUTUNAAMN.

MyainsH Ttacogudui mMukaopnap AeApnM HOpMan TakcumoTra ara
6ynagn. WMHCOH BasHM Ba GanaHgnwru, TeCT HaTWxanapu Ba Mamnakart
WWCK3NUK gapaxacuHuHr 33®@napu kapunb 1.7-pacmaaru Wwaksn KypuHuwmnaa
6ynagu. bowka TakcuMoTnap, macanaHd, AapoMajl TakCUMOTW Hopman
TaKCUMOTra ara 6ynmacnurn MyMKWH. XXyaa Kyn gaenatnapha fdapomaj
Oupop KuMMaTra CUMMETPUK PpaBulLIAA TakCUMIaHMawWan, akCcuHua,
IOKOPY KUCMra TOMOH ycub 6opaau.
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bab3an xonnapfga aca, MUKAOP HOPManIukka ara OynuwMu yuyH
yarapTupunuiuM - xam MyMKuH. Kyn  yypaWauraH GyHaam  ysrapTupuw
Tabuui nor yaraptupuwaup. Arap X mycbat Tacoguduin Mukgop 6ynca,
MacanaH, fapomap, yHaa Y=log{X) Hopman TakcumoTra ara 6ynagu
Ba X norHopMan TakcumoTra ara ae6 antunaau. ByHAaaH Wy mabnaym
6ynaguKku, Kyn AaBnatnapfa NOorHopMan TakCUMOT Aapomaj, TakcumoTura
XyAa Moc Tywaau.

CraHgapT HOpMan TakCcMMoT

Arap Tacogudun mukgop Z Hopman (0,1) Takcumotra ara 6ynca,
6yHAal TaKCUMOT CTaHapT HopMan TakcuMmoT Ae6 atanagu. Cravaapt
HOpMan TakcumoT Mukgopuumur 330 ¢ (z) opkanu 6enrunanaam.

(x— p)*
Flr) =

__—“.—rx,<.r<x
20°

exp =
oy2m

dopmynagaH arap, /() Ba g =1 6ynca Kynnaarn GyHKUMSHU 0namua.

¢ (2) = —
Var
CTaHpapT HopMman KyMynatue TakcumoT dyHkumscn @ (z) opkanu

udoaa aTMNaZM Ba YHUHT Kuiimatu @ ocTuparm z naH vangaru XyayaaaH
aHuknaHaam (1.8-pacm).

1.8-PACM CraHaapT HOpMas KYMYNATUB TakCUMOT
: dhyHKUMACK

1 —

m{p( —Ef) —0w I 00

05 [




AKOHOMETRMKA: VKVE KYTIMAHMA

D(z) =P(Z=<z) akannurvHn Ba 7 Y3NYKCW3 3KAHAUIMHW Xucobra
oncak, ®(z) = P(Z < 2) 6yNULINHN aHUKNARMUS.

Adcycku, ®(z) HUHr KUAMaTUHU aHUKNaW yyyH copga dopmyna
MaBxyq omac, nekud D(z) HUHG  KUAMATNAPU OCOHIMHA XajBsan
KYPUHWLIUIA KEeNTUPUNULLM MYMKWH. ByHAaH TallKapu, 3amMOHaBuil Maxcyc
CTATUCTUK Ba BKOHOMETPUK AACTYPNapHUHI BYXyAra Kenuwu 6unad
cTaHpapt Hopman KTOHWUHT KuAMaTtnapuHM OCOHIMHAa xucobnall WMKOHM
TYFWIAW Ba YON 3TUATaH = HUHT KUAMATNAp XXaABanuHu 0nnb 1opuira xoxar
KonmManau.

IXTAMONNUKHUHT  KTdnapura pgoup  6ownanfuuy  dakrtnapaaH
bovpanaHrad xonfda, 6u3 cTaHpapt Hopman KTdnapuHu, cTaHaapt
HopMan Tacoaudui MUKAOPHW Y3 Myura onraH xap Kauaal XOAUCAHWUHI
AXTUMONNUIMHK  xucobnawpa  GoAganaHuLMMU3  MyMKUH.  ByHgaa,
9Hr Myxum dopmynanap Kyiugarunnapamp:

PIZ>zl=1—-P{z)
PlZ<—2)=P(Z > z)
Pla<Z<b)=®(b) —P(a)

Z yanykcuz MuKpop 6ynraHamrn  cababnm  katra €KM  KMUMK
TEHICU3NUK 6enrunapu opKanu upoga atmnagm. MacanaH,
P(Z>0.44)=1-0.67=0.33, P(Z<—92)= P(Z>92)=1-0.821=0.179 Ba
P(—1<Z<0.5)=0.692—0.159=0.533

bowka 6up myxum dopmyna, HbHW xap KaHgau ¢>0 yuyH,
P(|Z|>c )=P(Z>c)HP(Z<—c)=2P(Z>c)=2[ 1- dlc)].

Wy cababnu, Z HuHI abCcoAT KUAMATM Xap kKaHgah mycbar ¢
yarapmMac coHfgaH Kartta 6yauw sxtuMonnuru P(Z>c)  aXTUMONAMKHUHT
MKKKM Gapobapura TeHrgup Ba 6y CTaHAapT HOPMan TaKCUMOTHWHI
CUMMETPUKIUTUHKM udopa ataau. AManvéTtra TaténkK KUWIMWAQ, KynuH4ya 6u3
/L HonAaH hapkau 6ynraH Ba ¢ %/ 6ynraH Hopman Takcumnadrad X ~Hopman
(2, 07 ) Tacogmbuin MukgopaaH Gownainmua. byHAa Xap kaHaan Hopman
Tacoaudunin  MUKAOPHM KyWuparu xycycusataaH doinfjanawnb, craHpapt
HOPMas TaKkCUMOTra annaHTUpULL MyMKIUH:



1-xycycusT
Arap X ~Hopman(y, o) 6ynca, ynga (X— st)/ o~vopman (0,1).

Maskyp XycycuaT xap KaHgaw Hopman tacogudui MUKAOPHM KaHaaw
KWnuMb cTaHAapT HOopManra annavTUPULLHW KypcaTagu. TacaBBYp KWIMHI,
X~Hopman (3,4) 6yncun Ba P(X<]) Hn xucobnaw no3um 6yncuH. Xucobnalu
6ocKuynapu AoMMo X HU CTaHAapT HopManra ainaHTUpULLHK Tanab aTagu:

PIX1)=PX-3<1-3)=P(&53)<— 1=
=P(Z<—1)=%(—1)=0.159

MUCON

Hopman Tacoguduin TaKkcuMoTnap yuyH 3XTUMONIUKNap.

Kenunr, X-~Hopman(4,9) 6ynranpa, P(2<X<6) uu xucobnainmk
(6y epaa X ysnykcu3d Tacoauduin Mukgop GynraHnuru cababnu < Eku <
GenrunappaH GoiaanaHuLMMU3 axaMUATCU3):

P[2<X5fi):p[2§4<X:;'l<65"1]:

=P(-4<Z<%)=®(0.67) —®(- 067) =
=0.749 — 0.251 = 0.498
P(X1>2) =P(X>2)=P(X<-2) =
=op(Ad>224) < op(z> — 067) =
=2(1-®(-067)|=0.77




SKOHOMETPHKA: YKYS KINNAHMA

Mapka3suii NTMMUT TeopemMacu

AcumntoTuk Hopmanauk. Gapas kunannuk {Z : n=1, 2. ...} Tacoaudmit
MUKAOPNap KeTMa-KeTnuru 6yNcuH Ba 6apya 2z COH YYyH:

PlZ =z) - ®(z)Ban — oc 6YNCUH.

By epaa ®(2) cranpapr Hopman  KyMynsTMB  TaKCUMOT
byHkUMAcK. ByHpalh xonpaa Zn acCUMNTOTMK HOpMan TakcuMoTra ara
aeinnaan. Kynuuya maskyp xonatpa # — Hopman(0,1) pe6 ésunapu
(TYNKMHNKM Yu3MK ycTuaarm a xapbu acUMNTOTUK Eku TakpubaH Aerad
MabHOHW aHrnatagm).

lOkopuparn Gopmyna 2 yyyH KYMYNATUB TakKCUMOT (yHKUMACHK,
TaHfama XxaXmu n KaTTanalirad capu ctaHaapT Hopman TakcMMOTHUHT KTdra
bopraH capM SIKMHNAWWMG KenuwuHU adrnatagn. ACMMNTOTUK HOPMaNuK
caknaHraHaa aca, katta n yuyH, P(Z <z) = ®(z) (approximation)
yamanaliura ara 6ynamua. llly caba6 Z ra taanyknu axTUMONAMKNap ctaHaapt
HOpMan aXTUMONNMKNAP TOMOHUAAH YaManat ONIVHULLN MYMKUH.

Mapkasuit numuT Teopemacu (MJIT) axTUMONMK Ba CTaTUCTUKagaru
3HI  Ky4nM HaTwxanapgaH ©upugmp. bow Tynnam yuyH Tacopudmit
TaHnamaHuWHr  ypradacu  (4ekcus  6ynmaraH  Bapuaums  Gunad)
CTaHAaApTNAWTUPUNraHAa, aCUMNTOTMK HOPMan TakcuMoTra ara 6ynaau.

AATannumk, ?{Y;'Y.’ ..... Y/ yprava kuitmat /£ Ba BapuaLns 0 ra ara 6ynra
Tacoandun TaHnama 6yncuH. YHaa,

¥ —a
m‘ﬁ

ACMMNTOTUK CTaHAapT Hopman TakcuMmoTra ara 6ynaau. Maskyp
bopmynaga MWUKAOP /Z , Y HWHI CTaHAApPTAAWTUPUAradH KyPUHAWWAKD:
nbopapan FE(Y.) =g wuu aiumpubé Tawnacak, sd(Y.) =oc/yn ra
ora 6ynamu3. Ly cababnu, Y HWHr 60w Tynnamu TaKCUMOTM KaHaka
GynuwmnaaH KaTbuih Has3ap, Z HWHI ypTava KWiMaTt Honra Ba Bapuaumscu

1 ra TeHr 6ynagu Ba CTaHAapT HOpMan TaKCUMOTHUHT ypraya KuimaTtu
Ba Bapuauusicura MyBodhuk, kenaau.

Z =
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KusnukKapnv TOMOHU WYHAAKKW, Z HWHr BYTYH TaKCUMOTKU n Kynanvwim
6unad cTaHJapT HOpMan TakcuMoTra fKMHnawwb 6Gopagu. CraTucTUKa
Ba OKOHOMeTpuMKaja yupanaurad >yaa Kyn acTUMeTopnap TaHnama
ypraya KuMmaTy OYHKUMACKM KYPUHMLWIMAA E3WNWWIM Ba KaTTa COHANap
KOHYHM Xamaa Mapkasui NuMMUT Teopemacu acocmpa KynnaHwnuiu
MyMKWH. ByHpa, arap WKKUTa 3CTUMETOpP acMMNTOTUK TakKCUMIaHWLIra
ara 6ynca, yHAa 9Hr KWYMK acUMNTOTMK Bapuauuara dra 6ynrad
3CTUMETOp TaHnaHagu. byHaaH Tawkapu, TaHnama yprava KuAmatura
6oFNMK, Gouwka cTaTUCTUKanap XxaMm Y3uaa acuMnTOTUK HOPManIuKHW
uboga otagu. MacanaH, toKopuga Kentupunrad dopmynagarm o Hu
yHra Moc kenysum S 6unaH anmawTtupcak: Z, =(Y. — ) /(S /Yn)
KatTa n Y4yH TakpubuW cTaHgapT Hopman TakcumoTra ara 6ynraH siHru
¢opmynara ara bynamus. by wmkkana ¢GoOpMynanapHUHr aHuK TakKCMMOTW
aHaH 6up xun amac, nekuH Gapk Wy Aapaxaja KUMYKWMHAKK 7 eTapnuya
KaTTa 6ynraHaa dapk nyk aeb xucobnaca xam 6ynaau.

X'-TaKCUMOT

X--TakCUMOT TYFpUZaH-TYFpU MYCTaKun, CTaH4apT Hopman tacogudui
MUKAOPNAapAaH onuHaau. AWTamnuk, Z. i=1. 2. ... n, xap 6upu cTaHzapTt
HOpPMan Tap3ja TakcumnaHaaurad Myctakun Tacoguduin Mukaopnap 6yncuH.
AHru Tacoguduin MUKAOPHU Z HWHI KBagpatnapu WuFvHaucu cudarupa
aHUKIaNUMU3:

X=2.7

Maskyp wudopa X n-papaxanm 3PKUHAMKAArK (ékm Kuckaua
- df) a-takcumotra ora gae6 ykunagu Ba X ~ X, KypuHuwupa xam
uboga 3TUnagu. OPKUHNMK  papaxacu TyllyHYyacu CTaTUCTUMK Ba
3KOHOMETPUK aHann3ga Myxum pon yuHangm.

Typnu 3pKUHNMK AapaXacura ara OynraH r -TakcumoTt ydyH 33D
1.9-pacMpa kentupunrad. lOkopuparu dopmynagaH KypuHub Typubauku,
" Tacoguduih MMKAOP LOMMO HOMaH(WA Kuilmatra ara 6ynagu Ba
HOpMan TakcMMoTAaH ¢apkau ynapok, I -Takcumotr 6bupop 6uMp HykTara
HucbataH CcuMMeTpuK 6ynmanan. LyHu KypcaTUW MYyMKUHKW, arap
X ~X. 6ynca, X HUHT KYTUAraH KUIAMatTi n ra Ba YHUHr Bapuauusicy
aca 2n ra TeHr 6ynagu.
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1.9-PACM Typnu apKUHIIMK Aapaxkacuaaru x° -TakCuMoT
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CTIOAeHTHUHT t-TaKCUMOTH

t-TaKCMMOT KNAcCUK CTAaTUCTUKA Ba KYI COHNW PErpecCUoH Tax/IMHUHT
acocuit  XapakaTnaHTUpyBuM  Kyumaup. Bus t-TaKCMMOTHW  CTaHAapT
HOpMan Ba 1 -Tacoanduil MUKAOPAAH KENTUPUE YNKapaMK3.

AWTainuk, 72 cTaHgapt Hopman Takcumotra, X aca 7 3pKUHIMK
Aapakanu I--TakcumoTtra ara 6yncuH xamaa Z Ba X napHu MycTakun geb
thapa3s kunannuk. byHaan xonaa tacoguduit MUKLOP:

A

R ;.\'_'n

n SPKWHNWK Aapaxkanu t-takcumotra ara 6ynagn. bus 6yHu 71'-f
KypuHuwmuaa wudoga artamua. t- TakCUMOT 8ca, Y3 HaBbaTtuga, Y3vHWUHC
3PKUHAMK AapaxxacuHu r-Tacoauduin MukaopaaH onagu.

t-TakCUMOTHUHI 33D cTaHAapT HOpMan TaKCUMOTHUHT WaKaura yxiwati
waknga 6ynub, hakar KeHrpok, Kynod €sagu sa wy cababnu gym kucmuga
KaTTapok, Mawmgoura ara 6ynagu. t-TakcMmoTnu Tacoauduin MUKAOPHUHT
KyTUNraH KuiumaTtu 3ca Honra TeHwr 6ynaau (KaTbuu kKunub anTraHpa,
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1.9-PACM t-TaKCUMMOTHUHI TYPNIHU SPKMHNIMK fapa)acu
k 6yiuya waknm
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KyTUnraH kKuiamar dakar n>1 6ynraHga Masxyaaup), Ba sapuauus n>2
yuyH 1/ (n—2) 6ynagn (Bapuauus n < 2 yuyH MaBXyA aMac, 4yHKU TaKCumoT
Xyfla KeHr couunraH xonatpa 6ynagu). t-rakcumoTHuHr 33¢ 1.9-pacmpaa
TYPNU AapaXagarv 3pKUHAWKNAP YYYH TacBWUpfaHraH. SpKUHAMK Aapaxacu
KeHramuium 6unat t-TaKkCMMOT CTaHAApPT HOPMan TaKCMMOTra SKMHallagu.

F-rakcumor

CTaTUCTMKa Ba 3KOHOMETPUKA YYyH MYXUM 6YnraH aHa 6up TakCMMOT
Typu 6y F-TakcumoTaup. AHaAa aHUKpPOK Kunwb aitraHpa, F-TakcumoT Kyn
OMM/INW perpeccussia runoTesanapHi TeKWUpUwWaa KeHr Goiganadunagu.

F-TaKCUMOTHM aHuKNaW yuyH aiTainnuk, X, ~X: sa X, ~X' 6yncun pa X,
Ba X, MycTakun ae6 hapas Kunannuk. Yuaa racoguduin Mukaop
X, /K,

F=
X, /K,
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2.1-PACM Typnu 3pKUHNUK JapaXKacu YYyH [ , -TaKCUMOT
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(k. k,) apkuHnuk papaxanu F-takcumotra ara 6ynagn. Bus 6GyHu
F~F. . «xypuHuwmga udopa 3TaMu3. F-TAKCUMOTHWUHT TYPAU SPKMUHAKK
Aapaxanu 3uunuk QyHKUuacK 2.1-pacMaa TaCBUPNaHraH.

F. . na apKMHAMK AapaXacUHUHI KeTMa-KeTAIMK TapTubm Myxum YpuH
arannangm. ByTyH CoH -k KYNuHYa HymepaTopAa I -MUKA0P GunaH 6oFNUK NI
cababnn 9pKMHNMK Aapaxanapu HymepaTtopw ge6 aranaau. Xyaau LWyHra
yxwaw 6yTyH COH — ', AeHOMUHATOpAa I -MUKAOP BunaH 6oFnnkauru cababnm
OPKUHAMK fapakanapu jeHoMuHaTopwm Aeb atanagu.



TEKWWPULL YHYH CABONINIAP

CABON 1. [Linear Functions]. Kyimgaru QyHKuuanap rpaduknapuHu cxemaTuk
TacBMpnaHr, KoaQOuUMeHTNapuHu UHTepnpeTauns KUAKMHY.

a.y=1-3r b.y=1-2x c.y=5—2x
d. y=3+0.5z e. =2+l f. C=244+0.6*XINC

CABON 2. [Descriptive Statistics]. (Microsoft Excel éppamuaa) 8 ceHtabp KyHu
“‘Oenb@uH”  cysumw  6accedHUra  KenraHnapHWHr  MaollWHW
ypraHuw Makcagujia CypOBHOMa TaluKUn 3TUNAWM Ba KyWugaru
Xafsanaa 6epunrad MabayMoT HFUNAN.

Ne MaOLL, MUHT Cymaa ewn KHHCH
1 702 22 female
2 1097 38 female
3 765 26 male
4 834 28 _ male
5 925 29 | female
6 939 25 male
7 920 29 male
8 1370 36 male
9 1015 19 male
10 660 23 female

a. PecnoHfeHTnap Maowu Ba EWWHUHT ypTaya (MaTemarTuk
KYTUNWLW), MeuaHa, Mofia Ba CTaHAapT YeTNaHUWMHK TONWHT Ba
MHTEPNPeTaUus KUIUHT.

b. PecnoHaeHT Maownapu KaHfaw Takcumnaurad (4acrora, HUCOMA
yactoTacu)?

c. E(wagelfemale) sa E(wagelmale) Heuara TeHr? Mabnymotnap
reHzep AVCKPUMUHALMACUHM KypcaTagumu?




CABON 3.

CABON 4.

CABONS.

d. cov(wage,age) Ba corr(wageage) Hu TOMMHI. Xucobnau
KapaéHWHN SXWKPOK, Y3naliTMpuLl MaKcaauaa assan

cov(x.y) = %Z(I. —%) (1, —7)

Excel dywkumsicu [=covar()] épaamucus xucobnar.
e. by KaHaaih MabaymoT Typu?

[Standard Normal Distribution]. Z yarapyBuucu craHgapr Hopman
TakcumoTra sra’, sbHu Z~N(0,7°). Z-xapBanu &ku Microsoft
Excel pan dongananud, Kyunaary sXTMMONNUKIAPHK XUCOBNaHT.

a. P(Z>1.65) b. P(Z<—1.65) c. P{1<Z<1.5)
d. P(—1<7<2) e. P(—2<Z<2)

[Normal Distribution]. X Hopman TakcumnaHrad ysrapysuu 6ynu6,
YHUHF  MaTeMaTtuK KyTunuwm 16, cTaHgapTt uJeTnaHuwM  aca
4 ra teur; avHu, X~N(16,4°). Z-xageaiv &éku Microsoft Excel
fiaH dboiaanannd, Kynuaaru 3XTUMONIMKIIaPHA XNCOBNaHT.

a. P(X>20) b. P(X<8) c. P(8<7<24)

[Applied Case]. ®apxon Ba LUuMpuH Yy COTME  OMUILIHK
pexanawTtuprad. AWHM pgamga Yyl Hapxiapv TyWMOKAa, amMMo
Kenaxaka ynapHuHr KyTapunuwm  3axTumonu okopu. Bosop
TaxAUNnapu WyHA KypcaTaauku, 6up wmnaaH CyHr, yu HapxnapuHUHT
OWMILKM HOpMan TakcumnadraH 6ynub, ypra xucobna 8%, 6osop
HOAHUKJIUFUHKM KYpcaTyBYM cTaHaapt detnauuil aca 10% Hu Tawkun
aragu.

a. Arap yn Hapxu 25% paH IOKOPUMPOK MUKAOPAa OwWca, ynap Y4YyH
ywoéy Hapx KMMMaTIMK KAnagu Ba yWHM COTUO onuwmanaw.
Y16y XONaTHUHT IXTUMOANUIUHMA TOMUHT.

b. Yi6o3opu Hapxnapv TywaauraH 6ynca, ®apxoa sa LLInpuH Monuasuit
HyKTau HaszapaaH loTykKa ara 6ynagn. ByHWUHr aXTUMONNUIUHU
TOMMWH.




IKOHOMETPHKA. VKYB KYNNAHMA

OA4WN PEFPECCUA MOLENU

2.1. AKTUCOOUNA MOAEN

MKTUCOAMET HasapuACM WKTUCOAMW Yarapyeuunap (Mukaopnap)
ypracugarv xyaa Kynnat BOF IMKNUKNAPHU TaAKMUK, aTagu.
Mukpounktucoauétaa tanab sa takaud mozennapw opkanu tanat atunrad
Ba TakNud KUNMHraH Maxcynotinap MUKOOPUHW Hapx Ba 60WKa oMunnapra
BOFNUKUIMHM EKKM MLLNAG YNKAPUATaH MaxCynoT XaXMUHU XOM-aLLé, MexHaT
Ba Gowka omunnap QyHKUMACK, AbHU «uwnabd ynkKapuw QyHkuuacu» Ba
«YMYMUWA MaxCynoT 3arpu 4usuFn» 6uUNaH TaHulwamus. MakpoukKTucogunéraa
aca, MWKTUCoAWETAaru arperaTt UHBECTMUMANap MUKAOPHM - Gou3 cTaBxacu
Ba UCTEBMON (QYHKUMACUIa GOFNUKJIUIMHK TYLWYHTUPULL YYYH «MHBECTULUS
hYHKUMACH»HUA YpraHaMu3.

by MopennapHuHr xap OuMpM WKTWCOAMIA y3rapyB4Yunap ypracupaarv
MaBXXyA y3apo anokKanapra acocnaHagu. MacanaH, 6U3 ukTucoaun cudarmga
arap 6up y3rapyBuu (MacanaH, MaxcynoT Hapxu) yarapca, 6olukacu (MacanaH,
Tanab éku Taknud STUAraH MMKLOP) KaHuyara yarapuwuvHu Gunuiura eku
6Up Y3rapyBUMHWMHT KWMIMaTMHWU BUnrad xonga, y 6unaH GofnaHrad 6oiuka
6up y3rapyBuuMHM KWAMaTMHW GallopaT KWaMW KW Yamanawra xapakat
KMnuwuMu3z MyMKuH. byHpan caBonnapra 6u3 perpeccus Mogenvaas
donaanaHuLL opKanu xaBob TONUILUMKU3 MYMKUH. Perpeccus Mofenu aca, ya
HaBbaTuaa, 6oLKa Mogennap CMHrapyu TaxMuH Ba Gapasnapra acocnadaau.

Perpeccusa TaxTMAUHUHT MOXUATUHWA OAAUK Ba MYXUM GUD UKTUCOAUN
MHUCONAA KYPWO YnKannuk. AWTansnK, yin xy>xanuru gapomMaau Ba ucteomon
xapaxarnapu ypracuaaru OGOFNIMKAUKHU YPraHMOKYUMU3. BYHUHr yuyH
MyamaH ouna kM YW XYKanuru Tynnamufas penpeseHTaTuB, SbHU 60w
TYynnaMm yMyMUIn XOoccanapuHu Makcuman caknab KonaguraH Tadnama
onamu3. Ywoy TaHnama Tacognuduin 6ynuwn sapypuin WwapT, 4yHku 60wka yeyn
épAaamMuaa nuFunrad MabnyMoTnapaa penpeseHTaTMeInK UyKoanwm MyMKKH,
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Bow Tynnam MyaisH 6up luaxap, TymaH, BWIOAT €KW pAasnarja fAwoBYM
ounanap Tynnamu 6ynuwM MymkuH. By BasuAtaa, 6M3 dakat 6up onunuk
papomagu 1 MUANKMOH cYM BynraH ounanapHv ypraHuwira Kapop KuaraHMus,
ne6 dapas Kunawnuk. Maskyp Tagkukotaa 6u3 6up Heyta ounanapHu
Tacoanduin TaHnab, ynapHUHr xap 6upu 6unaH UHTepBbIo YTKkazamMua. Cyxbataa
ynapaaH yTraH oWAa O3MK-OBKAT YYyH KaHuya xapaxaT KuiraHnuknapugas
TalKapy ouna ab3osiapy COHW, YNapHW TabiuM Aapaxacu Kabu caBonnapHu
cypawumMmus MyMKuH. By epaa OWNMK O03MK-OBKaT Xapaxarnapuw, AbHW
ounaHu TaHnab cason 6Gepub KaBOOGUHW oONMaraHUMU3ua Tacoagnpui
MUKAOP XMCOGNaHWWIMHK Ha3apAa TyTraH Xonga, yHu «y» xapdu opkanu
ubopna ataMus.

busHec HykTau HasapupaH onub kapaingurad 6yncak, arap 6upop
6uUp cynepMapkeT €KW KOMMaHWs MeHexepu OyncaHrus, anbarra, y30K
MYQAATAM pexaHrns Maexyd Oynagu. Arap uKTUCOAuYMnap Kenaxakpa
Maxannuvii gapoMagnap OWWWKHK GalopaT Kuiuuwca, y3 Hasbatuia, cw3
XaM MWX03nap ydyH XM3MaTt TYpnapuHW KeHrauTMpULLHK YUnat kypacwua.
Arap KaMm Ba 1OKOpU JapoMaanu xyayanapaa dpaHwu3anapHu OYMOKHU
6YyNcaHrus, Xap 6up KUWMHUHE WUCTEBMON XapaXaTnapu Ba YNapHUHT
Balwopaty, xyayanapaaru aemorpaduk xonaT cu3 0MMOKYM 6YNraH AYKOHHWUHT
KaHYyaMK KatTa 8K KUUYMK 6YNULLKM YUYH CUrHan 6ynaau.

Xapaxatnap Ba pgapomagnap ypracugaru OOFNUKINKHA TafgKuK,
3TULL YYyH JacTniab Teruwnm UKTUCOAMA MOAENHU LWAKINAHTUPULL NO3UM,
YHAAH KeWuH 3ca, MUKAOPUIA Ba AMMNUPUK aHanua yuyyH acoc 6ynué xuamar
KWUYBYM MOC 3KOHOMETPWMK MOAen Tyaunaau. bepunran ouna gapomagu r
Ba MOC paBuLLla MyalsaH OUIAHUHT 03UK-OBKAT XapaXaTnapuHu MatemaTuk
KypuHuwpa waptavypravakuamatlE (y | ) = g, . opkanuudoganad MyMKUH.
ByHaa gapoMaan OKOpW ounanap 03UK-OBKAT MCTEBLMONU Xapa)kaTnapu
XaM OKOpY BYNMLLK YMYMUIA MAHTUKAAH KENU6 Yukaau. AbHu, r >1 YUyH

Ely | :) = #6515, > tto1e, = Bly | 2.}

Mktucoamn TaakukoTnapaa KynuHya aapoMaj  Ba  xapaxartnap
ypracugarn GOFNUKAMK YU3MKNK ByHKUMA KypuHUwKuga wudoga stunagu.
2.1 pacMmpa KenTupuirad onnanapHUHr 03MK-0BKAT UCTEBMOJIU XapaXXaTUHWHI
MKTUCOAMIM Moaenu Kynngarvya ndoganaHagm:

Elylz)=py:.=8, + B,z (2.1)
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3 UKTUCOAMIA MOaen: OMNTAHUHT ypTaya
2.1-PACM 03UK-OBKAT XapaxaTnapw Ba gapomagnapm

ypracuaarv Yu3aunk v 60FNUKIUK

Blylz)=8+8=

allly | )

_aElylz) _dE(y|z)
B = AT h dr

Ywéy d¢opmynapga yprava Kuimat Ily | r) opaun  perpeccus
odyHkuuacu ae6 atanagu. Oagun ae6 aranuwura cabab, 6y perpeccus
OpAMA €KW OCOH AeraHn amac, 6anku TeHrnamaHuHr YHr TOMoHMAa dakar
BUTTa TYWYHTUPYBYM EKKM BPKIM Y3rapysBuu (perpeccop) 60pnurn yuyHaup.
Homabnym perpeccus napametpnapu S, Ba [, aca MOC paBulLa perpeccus
GYHKUMACUHUHT OpAMHaTa YKU BUNaH KecuwraH HykTacu Ba QYHKUUAHWUHT
KUANUIMHKM KypcaTagn. O3uK-OBKAT xapaxartnapu muconupa £, xed Kavgan
OWNMK pJapomagra ara 6ynmaraH (r=() ownanapHuWHr ypraya O3WK-OBKaT
xapaxatnapuan udoga atagn. [lapoMan 6MpNUrMHM MUHI CyMAa ynyauca,
perpeccus QyHKUMACH Kusnurn [, GepunraH AapoMagHUHr 6Mp GUPNKK,
AbHU 1 MUHI cyMmra yarapca, yprava osuk-oBkaTt xapaxatun Ely | r) garu
yarapuwHu udoga atagnm - MKTUCOAMET HasapuAacuaa Oy 03MK-0BKAT
ucTebMoNura yerapaeum MouMuMNnuK Aeb atanagn. Anrebpauk KypuHWULIAA
opkanu udopa aTunaan.

aE(y|x) _dE(y|z)

AT dr

B, =

(2.2)
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——7——% t{'z_'l z) HUc6aTy

By epaa A «y3rapului»HW aHrnatagu Ba 6GyHaa
E{y | r)HuHr r 6yiinya xocunacu opKanu yamanaHagu.

Ely r)=p + [ r wktucogwit mogenn owna papomaanapn (r)
Ba YNapHUHr KYTWNraH 03uK-0BKaT xapaxatnapu Ky |x) ypracuparu
6OFNMKNMKHM yMyMnawTupaan. KeiuHru Mmoienaarv /3, Ba S, napamerpnap
fow  Tynnampaary  ounanap  XaTTWU-XapakaTnapuHu  XapakTeprioBuu

MUKZOPNapaMp.

2.2. 3KOHOMETPUK MOJEN

Ely | xr)=p + B r vkrvcogun mogen ounanapHuHr pean xaéraaru
XaTTu-XapakaTtnapuHu abcTpakTinalw Wynu opKanu TywyHTUpaau. Arap onnuk
r=1000 (sbHY, 1 000 6UpnMK €kn T MUNIMOH) CYM AapoMajra ara 6ynraH
ounanap Tacoguduii TaHNamMacuHW ONcak, YNapHUHI Xxapaxartnapu ypraya
KUAMaTH

Ely | z=1000) = g,. .= B, + £.11000)

arpodpmaa TapkOK XOohnawaaw, YyHku 6up xwun papomagnu ounanap
6Mp XUN O3WNK-OBKAT MCTEBMONT KWIMAcCIMIA MYMKWAH Ba LWYHUHT YuyH
YNAapHWUHI UCTebMONNapu xap xun 6ynagn. Ywby TapKOKNMK LLapTiu
paBulAa 2.2-pacMAa HopMan TakcuMOT KypuHuwaa udopananam; acnuaa
xapaxatnap (QyHKUWACU WUXTUMEPUA GolKa wWwaknra ara 6ynuwM MyMKWH,
NEeKUH WapTnu pasviaa WyHAaW KUpUTAMK. YMyMUA Xonga aapomanu
ounaHuHr yprada xapaxatnapu £ (y | x) = S, + [, atpoduaa Tapkok xonaa
}ounawagu.

9KOHOMETPUK MofenHu xucobnaw makcaguaa 6up Heyta wapTnap
KUpUTUNaZW. YnapHuHr Oupu - 6y SpKCU3 y3rapyBYd KM perpeccaHf
y KuAmaTnapu pucnepcuacu bapya r yyyH 6up xun. ByHu martematuk
KypuHUWwAa = HWHr Gapuya kuimatm yuyH varly | r) =0 kypuHuwmpa
nboganaHaam.

2.2-pacMAa ypraya O03uK-OBKAT Xxapaxatnapu papomapgra 60FnuK,
X0naa Typniuv, SbHU L. # f2, . Bynca-Aa, YHUHr 3UYIUK ByHKUUACK 6Hp
XU 3KaHNWUIW KypcaTunraH. Yarapmac gucnepcus waptu var(y | x) = o
AapoMaanapHuHr  xap 6up fapaxacuja y MUKAOP YHUHr  ypTaya
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kwitmatn E(y | r) =, + B.r pan kaHyanuk sikuH éku onuc macodaga
KOMNaWMILKM Xakuaa 6Up Xun HOAHWKIMKHKM KypcaTagu. bByHaan wwapThHu
KaHOATNaHTUPYBYM MabriyMoTnap Xxomockegactuk pneb aranagu. Arap 6y
WapT KOHUKTUPWAMACA - T 3PK/W Y3rapyBUMHUHT TYPIM KWAMaTNapu yyYyH y
APKCU3 Y3rapyBun AUCNepcuacu xap xun, sbHu varly | x) # o~ 6ynca, byHaan
Mab/lyMOT xeTepockeAacTuk [1e6 atanaju.

ByHgaH TaliKapu, perpeccMoH Tax/IMAHM amanra OWWPULL  YYYH
yarapyBuM = HWHI KuAMaTtnapura HucbaTaH WMKKM XWN WapT Kyannagw.
bupuHumcu - By r y3rapyBuM Kamuaa WKKUTA TYpAu KWAMaTHW Kabyn
Kuanwm Kepak. Arap . 6yimMya Gapya KysaTuwnap TaHnama poupacuaa
6up xun Kuiumat kabyn kunca, macanad x—I1000, ynga mogenHu xuco6nad
eynmanan. UKKUHYMCKH, &= HUHI KuiAmatnapu Tacoguduii amac, akcuHya,
aBeangaH mabnym aeb xucobnainmma. byHaa onuHagurad 6apuya HaTuxanap

BepunraH - HUHI KMAMaTNapy y4yH Wwaptnu 6ynagu.

Ba HMX0AT, alpuM X0Nnnapaa 3pKCU3 Y3rapyBuu i KniMatnapu Hopman
TakcumnaHraH aeé xucobnaHagm.

2.2-PACM BepunraHd uKKu aapoMmaj MUKAOPH yYyH
I 03MK-OBKAT XapaaTnapu TaKkCUMOTH

Iy)

A

fly | x=1000) f(y | x=2000)




Tacogudui XaTONMUK TyLLYHYaCK

Perpeccusa Mogenuaarv Kynunagurad waptnap Haakar perpeccopnapra
HucHaTaH, 6anku apKkcu3 yarapysym i ra HUCHaTaH xam Kyinunagu.

PerpecCcvoH aHanuaga 3pKCU3 Y3rapyBuuM i KWUAMATAapyu HWKKM
KMCMra 6ynuHaan: TU3MMIW KOMNOHEHT Ba TacoAndUA KOMMOHEHT. i HWUHT
TU3UMAU KOMMOHEHTU 6y YHWHr Yypraua kuitmatn Ely |z) =8 + B.x
6ynué, y Tacogupuin MukAOp xucobnaHMmawpu', YyHKW yHU Gepunrad
perpeccop yYyH xucobnab Tonuw MYMKWH. y HUHT Tacoguduin KOMNOHEHTK
aca, 6y y Ba YHUHr waptnu ypravacu kuimatu FEly | r) ypracuparu
bapkaup, AbHW GUp xun AapoMajra ara ounanap O3WK-OBKaTHU Typauua
UCTEBMON KUIMWKMHK  TYLWYHTUPYBYM  oMunnap Tynnamuamp. BorFnuk,
Y3rapyBUMHWMHI TU3UMAK GyNMaraH KUCMUHW YMyMWWA Kunub Tacogudumn
XaToONWK Ae6 puTUNagmn Ba y Kyiuaaruua Tonunagu:

w=y—kKly z)=y—8,—-p.x (2.3)

Maskyp dopmMmynagaH Kyaugaru oaaniA YU3UKIN perpeccuss MoaenuHu
onamua:

y=p,+B r+u (2.4)

(2.3) TeHrnama WyHM KypcaTafwkK, y Ba XaTo/MK u 6up bupuaaH
dpakat Tacoaudun 6ynmaraH Ba Pperpeccop OpKanu TyWyHTUPUNraH
Ely|xr)=pf + B r+ uradapk kunagu. Xatonuk tacoanduin 6ynraHu yuyH
y XaMm Tacoaudunavp. Tacoauduin XaTonuK « HAHT XOccanapw sca TyFpuaaH
TYFpu (2.3) dopmynagaH KentUpub YMKapUIWUWLK MYMKWH. XaTONMKHWMHI
KYTUNraH Kuimatura HucbataH Mabnym perpeccop . y4yH KyWugaru wapt
Kyuunagm:

Pl | z) = 1;'[.3; lx) - ﬁ = B =0

BepunraH o papomag yyyH Tacogu@uil XaTONMKHUHI ypraya KuimaTu
HONIa TEeHr.

y Ba r dakatruHa yarapmac, sibHW Tacoguduin 6ynmarad daxTop,
KumMatra hapk KUnraHu yuyH, ynapHuHr Bapuauuanapu 6Mp xun 6ynraHu yuyH,
yau var(y) = var(u) = 0 KypuHULKAA E3ULIMMU3 MYMKUH. LUy cababnu i Ba
I 3UUNUK QYHKUMANAPpKU Xam YNapHUHT XOWNAaLUMIIWHK XUcobra onMaraHaa
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6up xun 6ynagu. byHAaH TawKapu, XaToNuK U 3UYNMK QYHKLMACKH MapKasu
Honra TeHr, sibHu F(u | x) = 0. Yw6y wapT OCOH KOHUKTUPUNAZW, YyHKM
perpeccust napameTpnapuHuM xucobnawpga /S, napametpunn Flu | x) =0
KOHUKTUPaAUraH KUnub TaHnaw MyMKKH.

Amanuin 6usHeCc Ba WKTUCOAMETAA I PErpecCOPHUHr KuimaTnapu
onAvHAAH Mabnym 6ynmanam, uYyHKM Tacoauduii TaHnamaga OoNnAuHAaH
tbakatruHa AapoMaauM 1 MWUANUOH CYMra TeHr ounanapHu TOonub, ynap
6UNaH WHTEPBLIO YTKA3UW MYLIKYN Macana. YpHura, MXTWEpPUA TaHNMaHraH
ounaflaH 6up BaKTHUHI y3ufga fAapoMaj Ba O3UK-OBKAT xapaxartnapu
Kabu mabaymoTnap wuFmnué, wynapgad gapomagu 1 MWSIMOH CyMra TeHr
ounanap axpatunagu. Llynucu axabnavapnuku, yweéy yarapyBYMNapHWHT
KuAMaTnapu cypab WuFunmaryHya HoaHuk 6ynraHu Tydainum y Ba &
y3rapyBYMNapHUHI MKKanacu xam Ttacoanduiaunp. JlekuH r Gepunrad €xku
tacopuduin amac peb ¢apas KWW HaTWXKaHW Yarapmaca-pa, GyHpaw
dapaspaH kywumua adsannuknap 6op. r gouMmun éku Tacoguduit amac,
0e6 XUCoBnaHuIWKM «|» BGENrUCUHUHI WUWNATUNULLKIE XOXKaT KoNAupMmanau,
abHu E(u | x) = E(u) = 0.

2.3-PACM y Ba u perpeccus QyHKUUsACH

E(y)=8,+B8,x
y“.
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Tacoguduit xaToNuK u Ba IPKCU3 Y3rapyBuu y Xap MKKanacum xam
Tacoguduin yarapyBuu 6ynca-aa, y KMiMatnapu Kysatunaau, u Kuiamatnapu
aCa KyzaTunmaingu. Arap perpeccus napamertpnapu /3, 8a 5, MabnyMm 6ynraHga
30N, U HUHI Xap KaHaaih kuitmatn yuyw u =y — (B, + B,r) xucobnauw
MYMKWH. ByHaai xonat 2.3-pacMaa KeNnTUpUAraH. i Hu perpeccus GyHKUMACH
Ely) =8, + B r pan donganaHub, TM3UMAM Ba Tacoauduit Kucmnapra
aXpaTull MyMKWH 6ynca-na, xakukuin £, Ba [, mabnyMm 6ynMainam Ba Ly
cababnu XakuMKUM 1 HU Xxucobnaw MyMKUH amac.

it HUManapHu y3 nuura onaan? Tacoguduin xaTonuk i, r AaH Tawkapu
i ra Tabcup aTyBum Gapya bowka GakropnapHu kampab onaau. Ly 6owka
dbakTopnap y 6yiuya MHAMBMAYaAN Ky3aTyBNapHW YHWUHI ypraya KuiAmatu
Ely)=p8 + B r pau cdapknu 6ynuwura cabab 6ynagu. O3ukK-0BKAT
xapaxartnapm Muconuga kKaucu dakrtopnap ouwna 03uK-OBKAT xapaxartnapwu
iy Ba ynapHWHr ypraya kuimatu F(y/ ypracuparu dapknapHu kentuput
yukapagmn?

1. bus 6y mopenaa AapOMajHM 3PKCU3 Y3rapyBYMHM TYLYHTUPYBYM
omun cudatuaa Kang ataumk. 03uK-OBKaT XapaxaTnapura Tabcup
3TYBYM BOLWKA Xap KaHAan oMU Tacoanduii XaTonuK nyura Kupmo
KeTagu. MacanaH, wkTWcoaAnéTAa MaBXya ¢ou3 cTaBkanapu.
Arap TwxopaT 6aHknapu aenosutnap 6yiuya $ous crtaskanapuHu
olwmpuwica, owunanap KynpokK JkamfapMa Kwiuw  HUMATUAA
UCTEBMONMHU KAMANTUPULL X0NaTnapu Kynyypanaun. YMyMaH onradaa,
UKTUCOAMIA Mogen Tyauwpa bupuHyu Hasbatga, Gapya anokanop
Ba Myxum 6ynraH oMunnapHu tacoaudui XxaTonuk Tapkubuga
yukapub Mofenaa anoxupa KypcaTUll  Makcaara MyBOGMK,
xucobnavagu. Kysatunmanguran (MabnymoT — AuFMNMainguras)
8KM TaAKUKOT HyKTau HaszapupaH Myxum OGynmaraH OMunapHu
XaToNvMK Tapkubupa Konagu.

2. Tacoaguduin XaToONUK 3PKCU3HMHI YNYOB XaTONMMUKNAPWUHWU Y3 Myura
Kampab onagu.

3. Tacoguduin xaTonuk  xap Kauzai cod Tacoguduint TabCUpnapHu
XaM ¥3 nuura onaguv. Xap KaHaan waxcaa Maexya Tacoanduin xynk-
aTBOP 3NeMeHTNapu 6YHWHr 6UTTa MUCONK 6YNULWIK MYMKUH. Ouna
03MK-OBKAT XxapaxaTtnapura Tabcup 3TyBYM 6apya OMMANApHU
GUNULLIHWHT  ¥3W 03WK-O0BKAT xapaxarnapuHu 6awopar Kunuw
y9yH eTtapnu OynMaiam, YYHKM WHCOH XyNK-aTBOpM O03UK-OBKAT
xapaxartnapura cod Tacoauduin Tabcup KypcaTaau.



2.3. PETPECCUA NAPAMETP/TAPUHU XUCOBJTALL

Myxokama aTWnraH uMKTUCOAWMW Ba  SKOHOMETPUK  Mopennap
Tacoauduit TaHNamagaru MabnymoTnap acocuga /3, Ba /5, napaMeTpnapuHu
xucobnaw y4yyH xusmat kunagu. Ly maxcagna 40 nadap Tacoguduin
ounanap TaHnaHraH Ba ynap 6yiMya OWNMK O3UK-OBKAT Xapaxkatnapu Ba
Aapomagnapu Tyfpucuaary Mabnymot uuFunrad  (2.1-xapgan). byHaa
(" ab3ocu 3 KMWKAaH MbopaTt ounanapHUHN OWIUK O3UK-OBKAT Xxapaxartnapw,
INC' aca ynapHuHr gapoMaguHm (MUHr cyMAaa) KypcaTaau.

yRB VIVl O3K-0BKAT HCTEBMONM XaMAa AaPOMaA
) 6ynMnya MabnymoT

KysaTuw TapTuém Osuk-oBKaT

Hapomap,
MUHr cymaa

(TaHnaHraH oMNaHuHr UCTEDBMOIMN,
WapTiM paKkamu) MWHI cymaa

i C INC

TacBupu# cTaTUCTHKA

Yprayacy 1134.29 1494.41
CraHaapT YeTnaHuwwm 450.7 463.26
MUHUMYM 438.84 45225
Makcumym 2350.64 2505
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Tawnamapa «ypraya» ouna 1.5 MUINMOH cyMAaH KaMpok Aapomapgra
ara 6ynub, YHUHI 03WMK-0BKAT ucTebMonu 1.1 MUNNMOH cymaaH oup 03
optuk. TaHnamagarv gapomagnap MuHumymun 450 muHr cym atpodwuga,
9Hr KaTTa pJapomap 3ca 2.5 MUANMOH CcyM  artpodupa Tapkanrad.
OunanapHWHr 03MK-OBKAT MCTEBMOMM 3ca 438 MUHraaH 2.35 MUNIMOH CyM
atpoduaa Gepunrad. LyHW TabKUANaW XOW3KK, TaHNamaja 3HT KUYMK
[JapoMajra ara oMna 3Hr KWYMK 03UK-OBKAT MCTebMoONUra ara Gynuim wapt
amac.

byHgaH  TawkapW, MablymoTiapHM  Aactnabku - TaceBupnawga
yNapHUHI TaKCMMOTUHKM KypcaTyBuu ructorpammanappaH donpanasunag.
Hdapomagnap Ba 03MK-0BKaT MUCTEBMONUHUHI TaKCHMAaHWULLIK
Kywuparu 2.4 Ba 2.5 pacMnappa Kypcatunras.

MMcTorpamMmanapa KypuHMG TypraHupaek, pAapomag rypyxnapuaa
IOKOPU Japomagra ara ownanap ynywu KWuuK Ba LWy cababnu 03uK-
0BKAT UCTEBMOSN HOKOPK BYIraH onnanap yiywm xam KUUmK.

TaceBupuit cTaTMCTUKA Ba rucTorpammanap 6up yarapyBuu xakupgaru
MabnyMOTHM YMYMWW TaceBupiaca-g4a, WKKWTa YyarapyByu opacugary
MyHocabaTHW  Kypcatmanau. byHpan  MmakcagHM  KoBapuauus  Ba
Koppenauua KypcaTtkuuynapu 6axapagu. 03uK-0BKAT UCTEbMONU MUCONMAA
TaHnamagaru 40 wHadap ounanapra TervwnM O03UK-OBKAT WUCTEBLMONU
xamga papomagnapv TyFpUcuaaru MabfiyMOT Iy YKMAa TacBUMpnaHca,
2.6-pacmpa KypcaTwnran HyKTanu anarpamma xocwn bynagu.

KypuHub Typranmugek, nacTt Japomajnap y4YyH nacT O03WK-OBKaT
UCTEBMONK, IOKOPU AapoMajfiap YYyH, Tapkok xonaa 6ynca-ga, HucbartaH
IOKOPM MCTEBMON XaXMMK Ky3aTUAMOKAQ, AbHWU YWOy HyKTanu auarpamma
WUKKW y3rapyBuu opacupaaru MyHocabaT MycobaTnuruHm KypcaTMokaa.
Koeapuauua xampaa Koppensuus koadduuueHTnapu Moc paBuwAa
127862 Ba 0.6 ra TeHr, AbHU MychaT y3apo anokKaHu TacaukiaMmoKaa.

Wy 6unaH 6upra, kKoBapuauua Ba Koppenauua kosbduumeHTnapu
6up  Y3rapyBUMHWMHI  MKKMHYACWHra  TabCUpUHM  KypcaTmangu. Ly
cababnu perpeccuMoH Taxnun Makcaara Mysobuk xucobnaHaau. IpKCU3
yarapyeuu cudartuga OUNanapHUHr  OWNUK  O03UK-OBKAT  WUCTEBMONK
(', perpeccop cwudatuaa papoman papaxacu INC' onuHraHnuru 6owuc
perpeccust MoAenu Kynuaarm KYpUHULW Xocun Kunaau:

C.=B8.+8,*INC,+u



aara. Garaets G ER ALIALA
KA YEYB KYNTAHMA

2.6-PACM Ounanap 03uK-OBKAT UCTEBMONU Ba AapoOMaaum,
MWHI cymaa
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COV=1278627 Ba rho=06124

byHpa perpeccus napametpnapu S, ea 3, Homabnym, . Ba INC'
TaHnamagaruw i Taptubgarv OWNaHUHI O3WK-OBKAT WCTEbMONM Xampa
AAapoMafnHu KypcaTaam.

IHr knumnk keagpatnap (3KK) ycynu

Perpeccus mogenuHuHr S, Ba /3, napameTpnapuHu  xucobnatl
YUYH, AbHU O3MK-OBKAT WMCTEBMONM XaMAa AapoMafHWUHT GOFNUKNUIMHM
TACBMPNOBYM TYFPU YMBMKHMU YTKA3ULL YYyH Mabiym 6uMp Kouaa éku MeToj
kepak. UnMmuit apabuétnapga 6up HeuTa MeToA Ba ycynnap masxya 6ynca-
Na, ynapaad aHr Kyn TapkanraHu aHr Kuyuk ksagparnap (9KK) ycynuaup. by
ycyn épaamufia yTkasunrad perpeccus umsuru, avhu (5, ) napametpnapu
WyHAaN TaHNaHaAMKK, yHAa xap 6Up HYKTafaH uMsukkKada 6ynrad BepTukan
macodanap (u.) KBagpatnapu WWFUHOMCKM MUHMMannawagn (IOKopuaarm
HYKTanu aMarpammara KapaHr!), sbHu

S(8,.8,)= ﬁ“ﬂ”;, il =Ylv —(,+ )|
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Myammo 3sca S, Ba [3, napHu Kynai #yn 6unaH TonuuiAaaup.
Arap y Ba r Oyiuda n Hadap KysaTuwnap Wusunrad 6ynca, yHpa 6u3
»KBafgpatnap WuFMHAMCKH»  DYHKUMACMHM  KamanwTupaguraH HOMabiym
napameTpnap /3, 8a 5, yuyH KUUMaTNAPHU TONULLIHKU UCTANMKU3:

Maskyp onTuMmu3aauuMa Macanacy ywby KMCM unoBacupa xucobnaHraH
Ba napameTpnap y4yH Kyinuaaru Gopmyna KenTupub YuKapunraH:

3 2@ -D -
2z, —F)°

(2.5)

B.=y—EB (2.6)
Byepaa y = 2.y./n Bar = o1 /n.

MacodanapHuHr KBapgpatnapu ONUHUWMHUHT  cababu  LUYHAAKH,
KBagpaT ONMHMAachaH WWFMHOWM ONMHca, MycbaT (HyKTa  uM3uKaaH
loKopuaa 6ynca) Ba MaHpui  (HykTa uMsukgaH nactaa  6ynca)
macodanap 6up-6MpUHK HeATpannaWTUpaau.

9KK ycynu éppamMuga xucobnaHraH perpeccus UM3WFUHKM Kyumparuua
€3ULL MyMUH

C =8+ ﬁ INC 27

Bywaa, /5, Ba [ TaWnamagaH xucobnavraH napamerpnap,
aca ¢ Taptubiaru OQWNaHWHr  MoAennalwTUpUnraH eku xucobnaHrad
03UK-OBKAT UCTEBMONN.

Xap 6uMp HyKTagaH XxucobnaHraH perpeccusi uYuauFurada BepTukan
Macoda SHr KuumK KBagparnap KONQWFA €KW KONGMK Lewnnagu Ba ynap
KyWmaaruya ndopanaHaaum:

u, =y, -y =y —B —B = 28

Perpeccusi napameTtpnapuHi XucobnawaaH YUKKaH Konguknap i,

xap Owp konamk OGunaH 6OFNMK Y Ba y ypracuaarm MyHocabar
2.7-pacMmia TacBUpJIaHraH.
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2.7-PACM Y, 4 XaMfla perpeccus Yuauru

! : ,
4 y =8, *+8 =

O3uK-0BKAT XxapaXxaTnapm yuyyH napameTpnapHu xucobnaw

(2.5) Ba (2.6) pa kenTwpunraH TeHrnamanap opkanu 3KK ycynu
épaammaa perpeccus napametpnapu 5, Ba 5, HU 03MK-OBKAT xapaxaTnapu
Muconuaa xucobnawmmmns mymeuH. (2.7) aaH

4 - 2 -F My -7 1986600
- Eitr =) 836981205691

Ba (2.8) paH

~ (0.596

B, =y— B 1=1134.291— 0.596 » 1194.413 = 243.947

byryirn kyHhga 6y kabu xucob-kutobnap Microsoft Excel, Stata,
EViews kabu komnbloTep pgactypnapu €paammupa amanra owMpunagu.
Xap Owvp [acTypuin TYNnamHUHC perpeccua Hatwkacu 6up-bupuaad
6upo3 dapk KWnagn, YyHKM uwnatunagurad artamanap Typnuua. Bywpad
TalwKapy, AacTypuin TabMWHOTNAP OMp KaHuya O6OLWKA HaTuXKanapHu Xxam
Kypcatagu. MacanaH, 03uK-OBKaT xapaxaTnapu MablyMOTNapuaaH
donpganannb, Eviews pactypu Epaamuaa napameTpnapHM  xucobnai
2.2-xkaaBanpa KypcaTunrad HaTuxanapHu Xocun Kunaau.
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D (VILTV I ¢ =5+ [ - INC +u xampa papomag
6ynnya MabaymMoT

Variable Coefficient  Std. Error t-Statistic Prob.

INC(=8,)

Kypuuut Typraumpex, EViews pactypu épaamupaa  xucobnaHrad
napaMmeTpnap onAuHPOK XxucobnaHran HaTumxanap 6unaH 6up xun, SLHU

B=059 B=243.947

XucobnaHraH napametpnapaaH gonaanaHmb, xucobnaHraH perpeccus
YUSWUFUHU Kynparnda éauw MyMKuH

C'=243.947 + 0.6 « INC

Yweéy perpeccus GyHkuusacK 2.8-pacmpa TacBupnadraH. lpadwukaaru
TYFPU  YM3MKHUHT  Kusnurk 0.6 Ba opauHaTa YKUHW  Kecub yTrad
HykTacu 243.947.
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2.8-PACM IKK ycynu éppamupaa xucobnanraH
perpeccus Ynsuru
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® MCTELMOM XM
— ypcobnanraun C

KK ycynu BunaH XucobnaHraH perpeccus YUBUFN

XycycusTnapugaH  6upn  wyHgakw, y (r.y)=(1494.41,1134.29)
HYKTaHu Kecuo yTagu. by XyCycuaT 2.6 TEHrNamaHu
Kynuaarv éannuwmnaan kennb ymkaam:

y=B.+8 %

XucobnaHras napaMeTpnapH1 TankuH aTuw

XucobnaHraHaaH napameTpnapHu UKTUCOAWNA TankuHM 3apyp macana
cubatupa Kypunagu. Kyn éw  TagKkuKoTyunap amanuétga  Mypakkab
XMCOB-KMTOBNapHM amanra owupca-Aa, ynapHu TankuH Kuaudwaa etapnu
axammsaT GepuwmMangn. O3WK-0BKAT xapaxarnapu MWconuaa perpeccus

YMBWFUHUHT OpAMHaTa YKM 6unaH KecuwraH Hyktacm [3,=243.947 Ba

kusnmru 5 =0.596 akaHnuru xucobnawaun. [, oxuprv oifa gapomagra ara
6ynmarad (INC=(J) ounanapHWHr O3MK-OBKAT MCTEBMONM XxapaxaTnapu
243947 cyM IKaHNIUIMHKW KypcaTaau.
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YMymaH onraWga, S, HM TankuH STUwAa SXTUET OynuW  3apyp.
INC=(0 xonaT kaMm ydypawgurad xonat - Mucongaru TaHnamaga xam
ByHaan kysaTuil Wyk (2.8-pacm). Arap 643 papomaj Honra Tedr 6ynraH
XyAyAoa xey KaHgal KysaTyBra ara 6ynmacak, OU3HWHI 4amanadraH
BOFIMKANIMMU3 By Xyayada Xakukartra aKuH 6y IMaciur MyMKuH.

JKoHOMeETPUK amanuéTaa 3, <0 6ynnb YnKuLL xonaTtnapu Kyn yypanau.

CtaTucTUK HyKTaum HasapgaH £ (w) = 0 WwapTuHu KOHMKTUPUW yyyH /. <0
BYNMLLN Kepak, aMMO YHUHT MKTUCOAWMW TankuHuM Maexysa amac. Ly HykTam

Ha3apfaH PerpeccuoH xucob HaTWKanapuHu Taxnun Kunuiwaa /S, Kadaainaup

WKTUCOAUN MabHOra ara 6ynuULIN €K 6YNIMacAMrn MyxuM aMmac, 3, Kuanuk
riapaMmeTpUHUHT UKTUCOAUIA TANKUHU 3Ca MYyXUM.

' ACT .
B, = INC 0.6
6ynraHM yu4yH TUNWK OWNAHWHI OWNUK Japomagu 6up 6upnuk
(1 000 cym) ouwca, ypra xucobaa uctebmon xaxmu 0.6 6upnuk (600
cym) owagu (6owka omunnap Vyarapmac 6ynraH wapoutaa - ceteris
paribus®). AManuit HykTaum HasappaH GyHU Kyimparnya TankuH Kuaca xam
oynagun: pgapomagnap kywumda 100 000 cymra owranwpa, ypta xucobaa
uctebmon xaxmu 60 000 cymra owaau.

2008 wnnru »axoH MONMUABMIA UHKWMPO3W naidTuaa Kyn AaBnatnapaa
YA XY)KanuKNapuHWHT  ucTebMOnM  nacamub, uWwnab  yukapuwra
canbuil  Tabcup KWnraH. McTebMmonHuM  KyTapull  Makcaauaa  AnoHwus,
AscTpanua Kabu pJasnatnap y3 pesufeHTnapura Kywumuya pauwga
mabnar Tynagu. Ounanapra TywradH Kywumya AapoMafHv KaH4ya Kucmu

UCTEBMOJTHM KYNanTUpULLIra KETULLK B ra 6ornuk 6ynaau.

byHpoaH Tawkapu, perpeccua TeHrnamacu (= 243.9147 + 0.6 « INC
TaHnaMmafia Maexyp OynMaraH papoMagnap yY4yH xamfa 03uK-OBKaT
MCTEBLMONUHKW BawopaT KUNuill Y4yH XaM uwnatunagn. MacanaH, Makcumym
japomag 2.5 MWAAWUOH CYyMHM TalWKun Kunaguw. 3 MUNIMOH JapomMagra ara
Gynrad ounanapaa 03uK-0BKAT UCTEBMONK KaHya 6ynaagu? TaHnamapna dyHaan
ouna Wyk 6ynca-pa, xucobnaHvraH perpeccvMa MogenngaH yprada 03uK-oBKaT
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nerebMonu (= 243.947 + 0.6 « 3000 = 2043.947 6upnuk ékn 2043947 cym
SKAHNUTMHKU XMCOBNAt YMKapull MYMKWMH. T MUNNKMOH CYyM 6ynraH ounanap
ypTa xucobaa 03uK-0BKAT y4yH

C=243.947 + 0.6 « INC = 243.947 + 0.6 « 100 = 843.947
6UMpNMK KU CYM capd KMNULWKHKM KypcaTaau.

XucobnaHraH perpeccus  @QYHKUMSCUMAAH  3NACTUKNUK  XxaKuaa
XaMm  Mynoxasa HpWTUW  MYMKWH.  [lapoMmaa  3nactuknurun - 6y
UCTEBMON  XapaXaTnapuHUHr  fapomaj,  ysrapuiiura  peakuusaCUHM
XapaKTepnoByu KypcaTKuygup. y Y3rapyBUMHWHr r y3rapyBuura HucbaraH
3NACTUKNUIM Kyinaaruuya Tonunagu.

 y vuHr dowus xucoOwIaru y3rap v ( Y% Ay) _Ayly _ Ay I

= . = 21
x wunr pows xpcodmaarn Virapumm (%Ar)  Ar/x  Ar ¥ el
TeHrnamara kypa
_AE(y)
ﬁ == Ar
ByHu anacTuknuk Gopmynacura Kymunca,
AE(y) /Ely) _ AE(y) 7 r
E = ‘u 5"‘ — y . A = B' . B (2‘9)

Ar/x Ar  Ely)

ONacTUKNMKHW xucobnaw yuyH 5. Hu B =06 ra anmawTtnpamus.
ByHaaH TawkapW, TYFpM uM3uK  6yiinab anacTMKAMK  xucobnaHravaa,
KOMNalraH HykTara Kapab anacTUKAMK xap xun 6ynagu, sbHu r Ba F(y)
KuimaTnapura 6ofnuk, 6ynapuw. Opatha, 3NacTUKAMKHM ypTaya Kuimar
HyKTanapuaa (r.;_,:}: (149441, 1134.29)  xucobnaHagw, uyHkm 6y
«ypTaya» OunaHu Kypcavagu. Arap 643 gapomaj 3N1acTUKAWUIMHW YpTavya
KWiAmaTnap HykTacupa xucobnacak, xucobnaHraH SnacTMKIMK Kyhuparu
koadduumeHTra TeHr 6ynaau:

e=B-L=06.142441 _4 4

m 1134.29
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XucobnaHraH  fAapomaj  3MacTUKNUIM  UKTUCOAMA  TanKWHHK
KeHranTupaau: TUMNWUK Ouna y4yH JAapoMagHuHr 1% ycuwM 03UK-0BKAT
xapaxatnapuHudr 0.79% ycuwra onubé kenagu. XucobnadraH jJapomaj
anacTuknurn 1 AgaH KWuuK 6ynraHnuri cababnum TUNWMK OWna ydyyH xapuj
KUNMHaAWraH O3MK-OBKAT MaxCynotnapu sapypat ToBap cudartmpa TacHud
aTunaau.

2.4. 3KK YCYNU EPAAMUAA XMCOBNAHTAH
MAPAMETP XOCCAJIAPY

(2.5) Ba (2.6) popmynanap opkanu IKK ycynu épaamuaa xucobnaHra
B. Ba ]j napameTpnapvMHi TOMWW MYMKWH. AMMO YNapHWUHr Hasapuu
xoccanapuHmn Tagkuk aTuw 3apyp. Ly cababnu 3, yuyH dopmynaHu KautanaH
Tyauwra xapakar kunamus. (2.6) popmynaga B, Kyruaarnya TONUNraH agu:

DMz —Dy, -7
Sz, —7)*

ByHM KyAnaary KypuHULWLAa €3amMua:

B::

B = Zu.'. U (2.10)
by epna
N
. Dz, —7)° (211)

w hakarruHa Tacoauduin 6ynmaran xi ra 60FnKK Ba Wy cababnu, i HAHM
yau xam Tacoguduin amac. (2.10)aarv Kabu ; HUHF TOPTUAraH ypTada KUiMaTu

6ynran xap KaHaaih nsukam 6axo neb atanaaun. bus 5, vy 6up 03 anrebpank
MaHUNYNAUMANap HaTwxacuaa Hasapuin XuxataaH kKynain 6ynrad Kywupaaru
KYPUHULLIFA KENTUPULLMMU3 MYMKUH:

.81 =8, +Dw, u (2.12)
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By epaa u. u4u3uknu perpeccus mogenu y. =B, + Bz, + u, parun
tacoguduin xatonukaup. by dopmyna xucob-kutobnap ydyH donganu
aMac, YyHKu y 6usra mabnym 6ynmarad /5, ra Ba Ky3atué Gynmaigurad u
napra 6ofnukaup. AMmo 6y dopmyna 3KK ycynu épaamupa xucobnaHraH
napameTpiapHu TaHnama ofuLLI X0CcanapuHm TYLIYHULW YYyH dornaannamp.

/3, Ba /3. 6axonapHUHT KyTHAMLLM
XucobnaHrau 5. TaHnaMa ONMHIYHYa YHUHT KMIAMaTH HObManym 6yaraxu
YUYH Tacoauin xucobnaHagu. Arap GU3HUHI MOAEN LWapTaapuMuUs y3rapmaca,

yupa E(B ) =p, abHu xucobnanraH B, KytunraH KuAMaTtu Xakukui
napameTp ra TeHr 6ynaau. MapamMeTpHUHr XMCOOMaHraH KUMMaTUHWUHT
KYTUAMLUKM XaKWKKMIA napameTp Kuimatura TeHr 6ynca, 6y xucobnaHraH

napameTp Kysranmac 6axo, ge6 toputunagun. E(S ) =[5 6ynraum yuyH

OKK ycynu éppammpga xucobnanraH [, B, napaMeTpuHWHI Ky3Fanmac
Gaxocuaup. Kyasranmac 6aXxOHWHT WHTYUTMB MabHOCK LWYHAAH WO6OopaTKu, n

XaXMAW K§N TaHnamanap ofuHca Ba xap 6up TaHnamaaa 3, hopmynacupan
¢onpganannnca, wy 6unad Oupra, oKopuaa KyTapwiarad waptnap

KOHUKTMpWNCa, yHAa 6apya TaHnamanapaaH onuHrad 6axo B, nap ypraya
KuMaTy 3, ra TeHr 6ynaam.

MaTeMaTuK HyKTau HasapaaH 6yHu Kyiuaaruua ndoganawl MyMKUH:

E(B)=E(S +ZH‘ w,) =E(B, +w,u, +w,u, + -+ w,un,)
=FE(B,) + Elw,u,)+Elw,u,)+--+Elw,u,)
=E(B)+2E(wu)=8 +2wEw)=4 (2.13)
Oxuprn TeHrnmk Flu ) =0 akaHnuruaaH Kenub YMKagu, YyHKu

E(u,) # 06ynca, E(B,) # B, 6ynaau Ba xucobnaHraH S, CAMKUE Konaau.
Xyaam wy nycuHAa, arap oKopuaa KenTUpunraH WwapTtnap KOHUKTUpUnca

E(B,) = [3, akaHnurv kenub yukagu.
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. Ba /i BaxoNnapHUHr AMCNepcus Ba KoBapuaLusacK

£, Ba [, GaxonapHwHr Bapuauuvsa Ba KoBapWauusich ynapHu 6axo
cudaTnaa addekTMB KypcaTkmunapuanp. Takpopuit TaHnamanapga £, Ba B,
Gaxonap Tacogudui yarapysum cubatuaa kapanagn Ba E(B ) =8,
aKaHNUrUaaH

mr{ff ) = Ei B, — B

var(3,) B, 6axoHUHT 3XTUMONUIA TAKCUMOTUHM TapKOKUTUHM Ynyaiau.
2.9-pacMpa B, HuHr 6Up XUn yprada KuiMmaTau, NeKuH Typau gucnepcusra ara

6ynran TakcumoT dyHkuusnapu (B, ) sa f,( 5. ) kypcatunran.

£,(B,) anunuk dyrkumscwy f. (5, ) ra Kaparawfa, KU4MKpOK Bapuauusra
ora. Arap Tawnaw umkonuaty Gepunca, [ (8 ) aan xypa [ (B) aunux

dyHkunacura ara B, HM ad3anpok, YYHKU KMYMKPOK, aucnepcus 6axo
aHUKUIUra xucca Kyliaam ea 3, H1 KaMpall aXTUMOonu 6anaHapok, 6ynaau.

A MM A
NAHMA

2.9-PACM f 6axoHUHI MKKK TMNOTETHK TaKCUMOT QyHKLMUACK

£(B)

£.(B)




SKOHOMETPHKA: YK YB KYNTNAHMA

Arap perpeccusi Mopenura Kyuawnrad waptnap TyFpu 6ynca, yHaa

ﬁ.. Ba b) HWHI BapuMaunACK Ba KOBapualyuACK:

2.3

. = 2|
var(B,) =0 23 - (2.14)
var(B,) = ‘Z‘{rd——.}-} (2.15)
(-m'{B .31 :o"ﬁ‘ (2.16)

tdopmMynanapu opkanu Tonca éynaau.
Ywoéy dopmynanap xakuaa Kyuuaaru MynoxasanapHu FopuTULL MyMKUH.

1. Tacoanduin xaTtonuk aucnepcusacu o Xap 6up undogaga Mmasxya.
YHUHI Kabyn Kuauwud MYMKWH ©6ynrad kKuiAmatu 6axonapHuHr
CTAaTUCTUK XOccanapura Tabcup 3Taau. BUpMHUMARH, 0 KaH4Yanuk
kaTtTa 6ynca, xucobnaHaguraH napaMmeTpnap Aucrnepcusinapu
XaM WyH4YanuKk Kkatra 6ynagu. WKkuH4upaH, perpeccaHp Y
KMAMaTNapyu YHWHr yprada kuidmatu [F(y/ ra HucBataH TapKok
Xounawanan, AbHU Bapvauua Katta 6ynca, mMopenaa HOAHWUKIMK
WyHYanuKk KkatTa 6ynaau.

2. 3pknu yarapyBuYM  KWAMAaTNapuW YHUHr TaHnama yprayanapupad
bapknapw  Kksagpatnapu ivemHauck 2T —T) xap  6up
uponana MaBxya. by udbomaHWHr BapuaUMSCHHU KYPCaTyBYM
npoaaanp Ba y KaHyanuk Tapkok, bynca, KBagpatnap WMFUHAUCK
WYHYanMK Wupuk 6ynaguM Ba aKCUHYa, YNapHUHI TapKOKAUMM
KaMm ©Oynca, KBagpaTnap WMWFMHOMCKA LWWYHYaNUK KU4YMK 6ynagm.
Keagpatnap wuFuHaucu katta 6ynraHpa, SKK ycynu épaamupa
XMcobnaHraH napaMeTpnap AUCNepcuanapu WYHYanMK  KUYMK
6ynagu Ba 6yHaa 6M3 HOMaAb/IYM nNapaMmeTprapHM  KaTTa
AHUKNMKAE XMCoBNalMMU3 MYMKHH.

3. TaHnama xaxmu n KaHyanuk Katra 6ynca, 3KK ycynu éppamupa
ONWHraH 6axonap AUCNepcUMacH Ba KOBaApUALMACK LWYHYANIMK KUUYKK
bynagn, AbHU KWYMK TawnamanapfaH Kypa, kartra TaHsamanappaa

xucobnap aHuKpoK 6ynagn. TaHnama xaXmu n xap 6up Bapuauus
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Ba KOBapvauusaa nainao 6ynaau, YyHKU xap oup AuFUHAM n ra

6ornuk. ByHaan Tawkapu n var(fs, ) dopmynacura TyFpugaH TVFpu
KuMpaau. 7 KaTTanawwuiwm bunad kBagpaTtnap WMFUHAUCH (&~ &)

XaM WMpuKnaliagu. Hatwkaga n katTanawuvwm 6unad var(fS, ) sa

cov(f,.B, ) knunknawagy, 4yHKn Maxpax KaTranalagm.

3, Fal ntopa var( S, ) opmynacura kupagu. by udoga KaHua kaTTa
6ynca, AbHM HyKTanap o—( fgaH KaH4Yanuk Yy30KAa Xounauwca,

B, HUHT BapHUaLUMACK XaM LYHYanuK KaTTa 6ynaau.

2.5.TAYCC-MAPKOB TEOPEMACH

laycc-MapkoB TeopeMacuHu KeNTUpuwaaH ON4MH YM3UKIA perpeccus
MOJenura KynnnaauraH waprnapHu Kantapamus.

1. OpKcua yarapysum y perpeccop r bunaH Kynmgaruya 6osnaHraH
y=8,+Br+u

2. Tacoguduin xaTonuk 1 MateMaTuK KyTuauim 0 ra TeHr

E(u)=(0. Yw6y wapt kyhuaaru ndoaara sKBUBaneHT xucobnaHaau:
Hly|zt=8 + 8%

3. Tacoguduii xaTonuk i AMCNepcuscH yarapmac (XoMocKegacTUkNnK)
var(u) = 0" = var(y)

4. Ikku xaTtonuk ypracuaarv koeapvwauwmsa 0 ra TeHr

coviu,,u ) =covly.y,)

5. Perpeccop . Tacoguduit aMac Ba KamMuaa UKKMTa KuiAmart kabyn
Kunagu.
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laycc-Mapkoe  Teopemacura MyBodMK, HOKOpUAa KenTupunrad
UMUMKW perpeccus MOAENWMHUHI WapTnapu KOHUKTUpunca, KK ycynu

épaamuaa xucobnaraH [, ea S napametpnap 6apua uM3MKIM Ba
CUMKMMaraH 6axonap UuKAa 3HT KUYUK AUCTIePCHSAra ara 6ynaau.

Arap YM3MKNW  perpeccus  Mogenura Kyuwarad waptnapgas
bupn Bysunca, [laycc-MapkoB TeopemMacu HaTuXKacu HOTyFpu  6ynuné
yukaam Ba Gowka xucobnaw ycynnapu Kynnanunagu. Macanad, 3-wapt
(xOMOCKeAacTUKNUK) KOHMKTUpUAMAca, xucobnaHraH 6axonap AUCNepcusacu
HOTVFPU ©Oynagu Ba TeopeMa HaTwkacu [aycc-Mapkos Teopemacura
mysoduk 6ynMainaun. by xonart yweéy KynnaHMaHuHr 4-kucMuaa épuTunran.

bowka Mucon, AuHaMuUK Katopnapaa 4-wapt OGyaunagMm, YyHKu
AMHaMWK Katopnap BakT O6yiuya 6up-bupura 6GoFnuk 6Gynagn - 6y
xonar yw6y KynnaHMaHuHr - 5-kucmuga  éputunrad.  [aycc-Mapkos
Teopemacura Teruwnu 6ynMaraH YM3WKAM perpeccusra  Kywunagurad
WwaptnapaaH sHa  6upu 6y  TacoaMdUiA  XaTONUKHWUHI  HOpMan
TaKCUMOT KOHYHWUra 6yi cyHuwnaup (HopMannuk wapTw):

u~N(0.6°)

YWw6y lapT Ba YHUHI perpeccus xucobuga uwnaTuinin KennHri
6ynumAaa EpuTuaranx.

2.6. 9KK YCY/IU EPAAMUIA XUCOBJTIAHTAH
MAPAMETPJTIAP TAKCUMOTH

Tacoauduin XaTONUKHUHT HOpPMannuK Wwaptu 6axapunca, 3KK ycynu
épfamuzia xucobnaHraH napaMeTpnap HopMan TakCUMOT KOHYHWra 6¥itcyHaaum,
4yHKM (1) u HOpMan TakCcUMNaHraHu Tydbannu, y xam Hopmasn TakCcumnaHaam
Ba (2) 6ynraHn yuyH, AbHU HOPMan TakKCUMaHTaH Y3rapyBYMHUHI YU3UKIIK
KOMOWHaUMACK xaM Hopman 6ynagu:

- Yz

5"1'\[8“ n)(x —.)_‘]") @12
. g

b .,‘\,([3‘_, n)(r —T) ) (2.18)
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Arap Tacoauduit xaToNMK  HOpPMan TakCuMnaHmaraH — 6ynca,
xucobnaHagurad napametp Hopmannurn MJIT ra myBodwk apuwimnagy.
MNT ra M™MyBodMK, YM3UKNW perpeccus WapTnapu  KOHUKTUPUNWG,
TaHnama Xxaxmu etapnu katra oynca, 3KK ycynu épaamMupa xucobnaHrad
napametpnap (2.17) Ba (2.18) pa kypcatunraH Hopman TakKCUMOTra
anpoKCUMaLMs KMNMHaaW.

O3uK-0BKaT xapaxatnapu Muconupa xucobnavraH napameTpnap
yCTyHUAaH KeimHrucu (Std. Error) ynapHWUHr AucnepcusnapuHu craHgapt
xaTonuk aeb artanysuu AWCnepcust  KBajgpat unauvsv  KypuHuwuMaa
GepunraH. Arap [laycc-MapkoB waptnapu 6axapunca, Wy craHaapt
xatonuk (éku Aucnepcua) Gapya UM3MKAKM Gaxonaw ycynnapu uuuaa
wyHucu, sbHM IKK ycynu épaamupa xucobnaHraH cTaHpaprt xatonap
3HI  KMuYMK  6ynagn. Yw6y xucobnavraH CcTaHfgapt  XaTtoNapHWHr
camapagopnuru  KeiuHru 6o6ga runotesanapHM  TEKWMPUWAA  KEHr
Kynnasunagu.

2.7. TACOAU®UIA XATOSTUK AUCNEPCUACUHM
XUCOBJIALL

YMyMUIA CTAaTUCTUKA HasapusicMgaH Mabiaymku, Tacogudui xaTonuk
aucnepcusicn ¢ yarapyeuu cudatuaa Kyumaarnda xucobnaHagu:

var(u,) =0’ =Ellu, = E(u )" =E(u’),yyakn E(u,) =0
Tacoguduin xaTonuk U, KysaTuamaraHu yuyyH YHUHT YpHUra perpeccus

KONAUKNEPY 1, UILNAaTULWL MaKcagra MyBoduK, JlekuH 6yHaa XaToNuMKNapHUHT

cumkuMaraH 6axock, sibiu Elg ) =o° OYNULLIM YUYH YHM Kynuparuua
xucobnaw kepak:

>
95— 2

ByHfa TaHnama XaxXmu n [aH aiupunrad 2 perpeccus napameTpnapm
COHMra Termwnm (ﬁ,,,B!).




TEKLUWPULL YYYH CABOJINIAP

CABON 1. [Interpretation]. 3KK ycynu &paamupa xucobnavrad Kyiuaaru
MOLENNAPHU UKTUCOANI XXUXaTAaH UHTepnpeTauua (TankuH) KUNuHr.

a. b.

wage =— 15.35+ 87.31 ~educ  In(wage) = 1.13 + 0.122 + educ

n =233, R = 0.233 n= 1564, R*=0.197

ByHAa, wage: fapoMag, MUHE cyMnapaa, educ: TabiuMra capdnanrad innnap

C. d.

In(C) = 6.1 + 0.00057 « INC  In(salary) = 4.813 + 0.251 « In(sales)
n =40, R* = 0.388 n =201, R*=0.279

6yHaa, salary: CEO® mMaoluM, MUHT CYMNapAa, sales GUpMa COTYBRapU %KMK

CABON 2. [OLS Derivation]. .r Ba y yarapyeunnapu ypracvga Kynugaru Ynusmkiu
GoFnaHul  bepunrad  6yncuH: ¥y, =B, + B . +u. bByHpa u.
Tacoauduit xaTonuk, “oK WoskuH” ’. IKK ycynu épaamuaa £, Ba 5, yuyH
hopMynanapHv KenTupuo YMKapUHr.

CABOJ 3. [OLS Mechanics]. Kyitngaru xxagsan 6epunras:

Ne MaoLl, MUHT CyMAa éLn KUHCH
1 702 22 female
2 1097 _ 38 _ female
3 765 26 male
4 834 | 28 | male
5 925 | 29 | female
6 939 | 25 male
7 G20 . 29 _ male
8 1370 | 36 _ male
9 1015 | 19 _ male

660 23 female

o]




CABOJI 4.

a. PecnoHgeHT i Ba Maowu ypracugary BOFNIMKAMKHN KypcaTyBum
HyKTanu pauarpamma (scatter diagram) uuamHr, KoBapuauwms
Ba KOppenauus KypcaTKu4iapuHu XxucobnaHr.

b. PecnoHaeHT Maowu yHuHr éwwnra Kah papaxaga 6GoFnuK?
ByHuHr yuyH yw6y wMogen wage = f, + B, age +u opkanu
B.ea B, koadduumeHtnapuu IKK ycynu épaamuza xucobnaur sa
YHW UKTUCOAUI XXMUXaTaH TanKuH KUIAHT.

c. Metepuunauma kooddmumena i = 22 = 2y _’i
0F Tl -7}

KYPCaTKUYMHM XMCOBNAHT BA YHWU TaNKUH KWUJTMHT.

d. Microsoft Excel pacTtypuuunr Data Analysis MHCTpyMeHTH
épaamupa (b) ea (¢) 6aHanapuaar XasobMHIU3HN TEKLLUPUHT.

e. 9KK ycynu opkanu xucobnaHraH napametpnap cudatu xakuaa
MYS1I0Xa3a FOPUTUHT.

[OLS Mechanics].
03MK-0BKAT HCTEBLMONM, %
& WHI
MUWHI CyMAa Rapotsnn, wwir e
460.88 5535
54392 658.5
477.36 7125

a. PecnoHpgeHT aapomMaau Ba UCTEBMONWU ypracuzarv GOFMUKIIUKHM
KypcaTyByM HyKTanu guarpamma (scatter diagram) uuauHr,
KoBapuaL1a Ba KOppensauusa KypcaTKUunapuH xucobnaxr.

b. PecnoHaeHT UcTebMONM YHUHI AapoMajura Kait Aapaxaga 60FIuK?
ByHuHr yuyH ywéy mopen C' =, + B, INC + u opkanu S, Ba 5.
KoahduumeHTnapuun KK ycynu éppamupa xuMcobnaHr Ba yHM
MKTUCOAUMA XUXATAAH TanKWH KUUHT.

c. JetepMunaums koadbuuueHtn R’ KYpPCaTKUYUHU XucoBnaHr
Ba YHW TaNKUH KWUJIUHT,

d. 3KK yeynu opkanu xucobnaHrad napameTtpnap cudatu xakuja
MYNnoXasa FpPUTUHT,



WHTEPBAJ1 BAXOJIALL BA
TMNOTE3ANNAPHU TEKLLWUPWLL

3.1. UHTEPBAJ1 BAXOJALL

ABBanru 6o06aa oaaun perpeccus napameTpnapuHu xucobnaw Ba
YNapHUHI CTaTUCTUK Xoccanapu éputunaun. OaaniA YU3UKNW perpecCUARUHT
pactnabku 5 Ta apasumpaH QonpanaHub, 6Gow TYyNnnam napameTpu
XaKuMaa cCcraTUCTMK xynoca scangu. byHpga xucobnaHraH napamerp

B (j=1.2) xaknKuit napameTp S HUHT HyKTaBuit 6axocu aeb atanagu.

HykTaBui 6ax0 YHUHI XaKMKWWA  KuAMaTura KaHyanukK TeHr
Bynuwm exku Bynmacnuru HomabnyMm OynraHnurn cababnum xucobnaHrad
napaMeTpHM KaHhanaup WHTepeanpaa xucobnaw Makcagra MyBOOMK
xucobnaHagu. Pacmun pasuwpga 6yHM wuHTepean 6Gaxonaw genunagu.
WHTepBan 6axonaw 6ab3uaa WWOHYNMAWK WHTEpBanu fe6 atanyBuu
Ba HOMab/lyM napaMeTpHM KampoBYM WHTEpBas, HAbHU  MUKAOP
AVNanasoHWHU XOCKN KWAULWIra Kapatuirad xapaéHaup. MHtepean Gaxonauw
HyKTaBui Gaxonaw Kabw 60w TynnaMm xakuga CTaTUCTUK Xynoca Kunvw
UMKOHUSATNAPWHA KEHranTupaan.

fMnoTesanapHM TEKWUWPULL perpeccus napameTpfiapu  xakuaaru
buKp-MynoxasanapHu MabnymoTnap TaHnamacupaH onuHrad 6axonap
opkanu wdoganaw KapaéHuaump. [UNOTe3anapHU TEKWMPULL MyaisH
runotesa €xku Gdapasra TaHnaMa MabAyMOTIapHUHI  MOC  Keuluw
8KM KenmMacnuruHu aHmkialwra épaam éepaam.

MHTepBan 6axonawl Ba runotesanapHu  TeKWMpAwWwaa — OfauiA
perpeccus Mopenura KyaunradH GapasnapiaH OATUHYUCU — HOPMAaNAMUK
dapasumpaH keHr donpanaHunagn. XycycaH, TaHNama XaXMu KUYMK
6ynca, 6yHgain dapasz xucobnapHu oOcoHnawTUpagu. Kuuuk 6ynmaca,
MNT ra kypa kKkatra Tawnamanapga 3KK ycynu 6unaH xucobnaHrad
baxonap TakpubaH HOpMan TaKCMWMMOT KOHyHura OyicyHagu Ba
LY aXXOMUG HaTUXKA KEHI KynnaHunaau.
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AsBanru 6ynumaa yi xyanuknapuHuHr oinuk papomagu 100000
cymMra owwupwnraHga, ynapHuHr ypraya 03uK-OBKaT xapaxatnapu 60000

(aHuFu 596 000) cymMra OWULINMHKY TankuH Kunrad aguk. 3 =0.596 perpeccus
Mogenuparn Homabnym 60w TYnnam napameTpu /5, HUHF  HyKTaBui
6axocnanp. VHTepeanHu 6axonall S napamMeTpHu Kampaiun MyMKWH 6ynraH
COHNM AuanasoHHKM Tonuwpaad wbopar. by Auanas3oH napameTp KuimMaTtu
KaHaka 6ynuiIK MYMKUHIUIY Ba YHW Kall fapaxkafa aHUK, XMCcoBnaHraHnuri
6opacupga curHan OGepapgu. byHAaan AManasoH  oAaTaa,  MLWOHYAWMAMK
WHTepBannapu fae6 atanagn. JIeKUH “WWOHYNUAKK™ CY3UHWUHT  BoLKa
MabHONapu 6YNraHNUr Ba LWYHUHT YYyH YHU KYNUHYA HOTYFPU TYLLYHUNULWK
Ba HOTYFPU KynnaHunuwwm cababnu 613 ynapHu uWHTepBan Gaxonap
neb xam atainmms.

CTbIOAEHTHUHT t-TaKCUMOT KOHYHM
OaaniA 4M3MKNKM perpeccus LWapTnapn KoHukTupunca, KK ycynu
épaamuga xucobnaxraH /3, Ba /3, HOpMas TakcumoTra ara 6ynaam:
e
2, — 1)
Yweéy HopMan TakCUMOT yMymuW GynraHnuru  cababnu  yHu
CTaHgapTnaWTUPUL MakKcaara MyBoduK xucobnaHaau:

B,-N(B..

- B - B
Joi 2z — 1)

CraHgapt Hopman TakcumnauwraH Ttacoguduin mukgop Z yprada
kuamatn 0 Ba aucnepcuscn 1 6ynagu. Hopman TakCMMOT xafsanu
(kuTo6 wunosacupa) ra abTMBOP Gepcak, KyWugaru KUAMaTHU KenTupub
YUKAPULL MYMKWH:

VA

-N(0.1) (3.1)

P(—1.96 <Z<1.96) =095

AbHu, Tacoauduii MUKAOPHUHT -1.96 Ba 1.96 opacuaa 6ynuULIK
axtumonnurn 095 éku  95%. |Okopuparn  craHpaprnawTupunrad
6axo (3.1) HU Z ypHUra Kyiunca, Kyimaarv TeHrnama xocun éynagu:
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B. _Ba
V(f",f'z{f ~7T)?

Maskyp TeHrnama £, napametpura Huc6ataH e4yunca, Kyiumparu udoaa
xocun 6ynaau:

P{— 196 < <1.96) =0.95

Plg — 196y /2(x, — 1) < B, <B +196y6"/2(z, — 7)) =095

By ndopa £, napameTpuHn Kampab onyBuYM UHTEPBANHKU TacBUPNanaM.
Bynpa napaMeTp KypcaTunraH WHTepBan opacuia €TUWM  3XTUMONIUIK
095 ékm 95%. WHTepBanHWUHI KyWM Ba IOKOPW YerapacuHW AKKON

KypcaTull Makcagua uHTepBan 6ax0CUHK (;5" =+ l.Elfj«/o'-;'Z{J- —F}J)
KypuHuwupa xam udopanaHagu. Takpopui TaHnamanapga 6yHaau
ycynaa acanrad 95% wHtepean 5, napameTp KMAMaTUHU Y3upa caknanpu.
MHTepBan 6GaxOHUHr O6yHAail OCOH KenTupvub YMKapWUnWLLK  HOpManauK
WwapTuaaH kenub YuKaau.

Yw6y uHTepBanHu xucobnawifa Tacoauduid XaTonuk AuCnepcuacu
0" HOMabAyM  6ynaraHu  Y4yH YHM O -Z.H /[{n— 2) opKanu
annpokcuMauus Kunuw  MymkuH. bByHga (3.1) dopmynaHu xucobnaiu
MMKOHUATW SpaTunagun, NekuH OyHaal anMawTupuil HOpMan TakCUMOT
KOHYHUHU  CTBIOAEGHTHWHI 12  JPKUHAMK  Aapaxanu  t-TakcumoT
KOHyHUra yarapTupagu (cTaHaapT HopMan Ba t-TakcUMOT opacugaru
TadoByTNAP XaKuAa MabyMoT yuyH 606 unosacura KapaHr):

_ B-8 b8 b8,
e, N . . i (3.2)
'\/ (2 zi—T) V var(B,) se(B,)
-8 i
t= MUKZOP 71—2 3PKUHIIMK Aapaany 1-TakCUMMOT KOHYHWUra
sel(fB)

6yAcyHaanM Ba yHM Kuckawa =1, kypunuwuaa wdopanaHagu. Bywaait

HaTUXa /3, Y4yH XaMm CakNaHaAW Ba LYHUHT YYyH OOAWIA YU3UKNKU perpeccus
MOAENUHUHT Bapya 6 Ta WwapTu caknaHca, yHaa k=1, 2 yuyH

se(fs,) .
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byHpa  kypuHuwAa udoaanaw KYn  OoMUAnK  perpeccus
MOAENNapu Yy4YyH XaM YyMymiawaau Ba TeHrnaMa ofauvd  YUsuKIu
perpeccusi Mopenuaa WHTepsan 6axonall Ba runoTe3anapHu TeKLWMpULL
yuyyH acoc 6ynagu.

t-TaKCcMMOT Mapkasu 0 6YNraH KyHFMpOK Waknuaarm arpum Ynsukamp. Y
HOpMan TakcUMOoTra yxwal 6ynca-aa, HucbartaH KeHrpoK, TapKanraH, KaTTapok,
AMCNEpPCUA Ba KanUHPOK Aymnapra ara. t-TakCMMOT LWaKAW 3pKUHNUK
papaxacw (df=degrees of freedom) opkanu 6enrunaHaamn. KUTo6 MnoBacuHUHN
2-wanBanuaa m 3pPKUHAWK AapaXacu yyyH t—TakKCMMOT [ HUHI NepceHTUn
KuAMaTnapu kentupunrad. 95-neHcedTunu (. WyHAaw MUKAOPKH,
(.95 3XTUMONNUK YHUHT Yan TOMOHWra TywaauW, AbHM Pt .3 o /=0.95.
MacanaH, m=2() apKuHnuK papaxacuaa (((.95, 20)=1.75 bynagm.

WuTepsan 6axonapHu Tonui

Kutob WNOBACUHUHT 2-xaaBanupa t-TakcuMoTAaH
P(t=t)=Pli<—1t)=a/2 KOHUKTUPYBUM ‘KpUTUK" [  KMAMaTHW
TONULW MYMKWH. m SPKUHIWMK Japaxacu YY4yH [ KPWUTUK Kuimar
fi 2. nepceHTMN KUWMAaTHW KypcaTaau. { Ba - [ HUHM KuiMaTnapu

3.1 ¥pacmna TacBUPIIaHraH.
3.1-PACM CTbIOAEGHTHUHT (M) 3pKUHAKN Aapaxanu
t—-TaKCUMOTHHUHT KPUTUK KMAMaTnapu

f(t)

A

i
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YW6y WwakAHUHT Xap 6Up KOpanTUpuaraH “aym” KMCMM tosacu &/ 2, b
@/ 2 IXTUMONNNKKA TeHr 6ynnb, MapKasum KMCMHU t03ack | —a ra TeHr:

Pi—t.=t=t)=1-a (3.4)

95% ULIOHYNUITUK UHTEPBANK Y4YH KPUTUK KMAMATNap t—TaKCUMOTHUHT
[— @=(1.95 axTuMonnukKa ara 6yaraH Mapkasuin KWCMUHW TacBUpnanau. 3rpu
UM3UKHUHI YeTnapuaa KpUTUK Kuimar «/2=0.025 w3anm uKkuta «aymr»ra
axpartaau. bynpan acat =1, e . = Loee . KPUTUK KMAMAT KeNnb Yukaam.
Opaun perpeccus Moaenuaa apKUHNKK aapaxacu m=n—2 akaHnuruaad (3.4)
udoaa Kynnaary KYpUHULLHKA onaau:

Pl=fiens -0 2L S biom 051 = 0.95
Bynpa l.... . KuAMmath 2-xagsanpadH Tonwunagu. (3.3) Ba (3.4)
TEHINMKNapAaH
pl-t.<BBci|o1-0
se(f,)
EKK
PlB, ~tse(B)<Bi<B +1se(B)|=1-a

By epAa WWOHUYINIMK MHTEPBANMHW KyWM Ba IOKOPM Yerapacu Moc

pasuwpa S, —t.se(f,) Ba B, +1 se(8,) Tacopuduit xucobnaHaam, YyHKM
TaHnama ysrapuwm bunad ynap xam yarapaau. Maskyp KyWn Ba OKOpU
yerapanapu /3. uHTepean 6axocunm Tacevpnaiigu. (3.5) udopa B, + (. se(f,)
WHTEepBan | —« aXTUMONAMK BUNaH XaKkuKuin, aMMO HOMab/lyM napamMeTp /3« H1
Kampab onagu.

(3.5) pa [, Ba se(/3,) 6epunrad TaHnama acocuga xucobnaHagu Ba

B, + 1.selB, ), napametpunnur 100(1—a)% wHtepBan 6axocuHM TalKun
atagu. Opataa, a=0.01 ékun a=0.05 6ynagu ékn 99% €xkn 95% UWoHYNUNKK
MHTEpBanuaa xucob amanra owmpunagn.

WWOHYNWIMK WHTEPBAsINapUHM TankWH 3TWIL XXyaa KaTTa maxopat
Tanab aragu. MHTepBanHu Gaxonaw TakpopWit TaHnama ONull amanuéTura
acocnaHazim. Arap n X@XMNW 6up HeuTa Tacofubwit TaHnama WWFWUNCa,
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xap 6uMp TaHnama yuyH 3KK éppamuaa napametp 6axocu 3, Ba YHUHr
ctanaapt xatonuru se (3, ) xucobnanmb, xap 6up TaHnaMa yyyH MHTepBan

B, + t se(B, ) waknnanutupunca, 6y untepsannapHunr 100(1—a) dounam
XaKnKMit napameTp B W 3 Munaa caknanau.

MabnyMoTnapHuUHr 6WMTTa TaHnamacura acocnaHraH xap Kadaau
WHTepBan 6axocu HOMabAyM B. napameTpHuM Vyaupa caknawm xam,
caknamacnurm xam MYyMKWH Ba OYyHU OWNULWHWHT WMMKOHW WyK. JIeKkuH
WyHW TabKMANAW NO3UMKW, arap Tawnama Ttacogubuih ycyn opkanw
TaHNaHraH 6ynca, XucobnaHraH WWOHYIWAUK  WMHTEpPBaNM  XaKUKWUK
napameTpHu Kampab onunra yMua KUnuw MyMKuH.

Muconaa udopanaw

O3uK-0BKaT Xxapa)xatnapu MUCoNKna TaHnamMa xaxmm n—20sa apKuHInK
napaxacu n—2=38 . 95% WwWoHYNUNMK uHTepBann @—(.()5 y4yH KPUTUK
kuamat ! =1, ... = lo w = 2.024 - by 38 3pKUHNKK fapaxacura ara t-
TaKCUMOTHUHT 97.5 nepceHTunu. (3.5) udoaara kypa /7. yayH 3XTUMONNK:

P8 —2.024+5¢(8) <B, <B +2024-s5e(8,)]| =095 (3.6)

5, napametp yuyH uHTepBan xucobnawpa KK 6axocn B, = (.596 Ba
YHWHI CTaHAapT Xatonuriugad ponganaHamus:

se(B, ) =Y var(B ) =0.125

By KuitmaTtnapHu (3.6) udogara kuputunca, £, yuyH 95% WWOHYANANK
uHTEpBanu 6axocu Tonunaau:

B, +tsel(f)=0.596+2.024(0.125) = 0.343. 0.849, abHu «95%
WWOHY» 6GunaH WYHW Tabkuanalwl MYMKUHKH, owna papoMajnapu
kywumya 100 MUHr cymra owraHfa, ypraya 03uK-OBKaT UCTEBMONKU cappu
343 000 cympan 849 000 cymrada 6ynagu.

NeKMH WyHN TabKuanaw NosuMkM, S, napaMeTp XakuKartaaH xam
[0.343, 0.849] uHTepBanupa ETUWKM EKW ETMAC/TUIMHU aHWK BunManmus
Ba 6unaonManmMmua xam. dakar WyHUCH MabAyMKW, 6u3 vwnaTtrad TapTub
AroHa 6ow TynnamaaH onuHraH kynna6 Tacoauduin  TaHnamanapra
KynnaHunca, maskyp TaptubaaH GoijanaHub, WwaknnaHTupunrad 6apua
uHTepBan 6axonapHuHr 95% XakuMKuii napamMeTpHU y3 nunja caknangu.
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#. napameTpuHuHr uHTepBan 6axocu (OMAANMAUIY  LYHAEKMK,

perpeccusi MogesIMHUHT HykTaBui 6axock S8, = 0.596 eTapnu MWOHYIMAKK
XMCCUHM Bepmaingm Ba Wy cababnu yHUHr uHTepBan 6axocu napameTpHUHr
HYKTaBWih 6aX0CUHM XamAaa CTaHAapT XaToNuMrnHKu Y3 uumra kampab onagu.

MMnoTesanapHu TeKLWHpULL

fMnoTesanapHu TeKLWUPWLL XapaéHu 6ow Tynnam napameTpu xakuaaru
TaxMWH Ba (apasHu WUFUNraH TaHnama MabnymoTnapu 6unaH Takkocnaul
opkanu amanra owupunaad. WKTUCOAMA Ba CTAaTUCTUK Mofennappaa
runoTesa MKTUCOAMNA XYNK-aTBOP TYFPUCMAA LUAKNNAHTUPWIALLK MYMKUH.
PerpeccusHun baxonaw TM3MMUAA TMNOTe3anapHy TEeKWMPULW TaxMaMaHuHT
napameTp TyFpucufgarn MabnymoTnap, anHukca, yHMHr 3KK HyKTaBui
BaxonapuaaH donaanaHub, runoTesa TyFpUcKMAa xynocanap acanagu.

Xap KaHaaw runotesady TeKLIUpULL XapaéHnaa Kyinaaru S ta Tapkmomin
KUCMHUHI 6YNULWNA WapT:

1. HonuHuu runotesa Hi)

2. Mykobun runotesa H |
3. Tect cTaTUcTHKacy,
4. Pap aTull coxacu;

5. Xynoca.

HonuHuym runoTesa

H ~ opkanu udoaanaHagdraH HOMMHYM  TUNOTe3a  perpeccud
napameTpu 3. (k=0 éku ) yuyH aHuK, KuiAMaT Genrunaiam, SbHU HOMUHUM
runotesa M, : [, = ¢ KypuHuIMAA aKC 3TaaM Ba Maskyp udopagaru ¢
KOHCTaHTa 6ynub, y MyanusiH perpeccus MOAeNn KOHTEKCTUAA MYXUM KUAMaT
6ynuwmM MyMKuUH. HonuHuu runotesa - 6y wyHaan dapasku, yHu TaHnama
Mab/lyMOT/Iapu OpKanu HOTYFPM 3KaHUra WMLWOHY XOCHN KUNWULWra xapakart
Kunamus — 6y xonataa pag atunagu.
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Myk06un runoTtesa

Mykobun runotesa [H, xap [AOMM HOMMHYM TunoTesa 6Gunad
*ydTavKaa yupab, HOMMHYW runoTesa pag aTUAraH Xonaa Kabyn KuiauHagu.
Mykobun runoTesa WWOpacK MKTUCOAWM Hasapua €ku OGowka 6up
MaHTUKAAH Kenub umkapu. HonuHum runotesa H, @[5, = ¢ yuyH Kyiuparu
3 xun MyKobun runotesa MaBxXya:

H:B >c H,:B, =c pap stvnca, H,:[5, > ¢ kabyn KunuHagu -
AbHU [, > ¢ peraH xynocara KenuHagu. MKTWCOAMETAA TEHrCM3NWKKa
acocnaHraH Mykobun runotesanap KeHr uvwnatunagn -  6yHpa
WKTUCOAMM  MMKAOpNap ypracupjaru anokanap uwopacupgaH Kenub
uMkaau. MacanaH, O03WK-OBKAT XapaxartnapM MWUCONMHM KyWujaruya
Tabpudnal MyMKUH:

B, if, =0
H B >¢

HonuHum runotesa [,:f, =c¢ ouna papoMapnapu O03uMK-OBKAT
WCTEBMONWUIra TabCUp STMacnAurvHn  Gungupagn. Mykobun runotesa
H :B >c¢ aca WKTUCOAMW Hasapusara Kypa AapoMmag owwuy 6una
03MK-OBKAT Xapaxatnapu xam OWuWlMHK to3ara kentupaau. Ly 6owuc,
MYKOOUN runoTesa TeHrCU3NMru “katra” H1u KypcaTMoKAa.

H :B.<e Honunuu runotesa H,:f, =¢ WM pap aTvw y3
HaB6aTupa [, < ¢ geraH xynocaHu Kabyn kunuiuHv avrnartagu. WyHn KaiTa
TabkuANaw nNO3UMKKW, MYKOBWMN runotesa TaHNOBUM MKTUCOAWMA Ha3apus
8kM BoLLIKa MaHTUKAAH Kenub yukaaun.

I, . B, # c. HonuHuu runotesa 1, B, = ¢ v pag atuw 5, napameTpu
C faH KaTTa éKUM KUYMK fAeraH XynocaHwW kabyn KWIMLIHK aHrnartagu.
Perpeccus poupacuja byHaain xonatnap HoMabnym 6ynraH myHocabaTnapHm
kKypcatagu. MacanaH, KyWugaru CONUKKa TOPTUWL aManuétura Ternwnu
CaBO/ra 3bTMOOP KapaTHHI: CONMUK CTABKACHHK OLWMPWLL CONMUK, TYLYMA@PUHK
Kynautupaaumu? Tabuuinky, ywby casonra xasob 6up HeyTa omMunnapra
GofFnuk. CONMK CTaBKacu owMpunrasfa, Taabupkopnap CONUKAAH Ko4ub,
xybus uwinab duKapuira yrca, ConukK TywyMnaput kamainub ketuil xasgu
xaMm Maexyg. JleKMH Cconuk CcTaBkanapu owraHga Ba Tagbupkopnap
xybus uKTMCOAMETra YTMaraHga, COAMK — TYWYMAAPUHWHT  Kynanuwm
KysaTunagu. Byngait xonatga kaHwganaup [, CONMK CTaBKacura Teruwnu
napameTp 6ynca, I1, : 5. = ¢ ra Mmykobun cudartuaa H, : 5. # ¢ runotesacuHm
TaHNawWw Makcaara MyBoOUK xucobnaHagu.
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TecT cTarucTUKacu

HonuHuu runoTtesa 6GopacugarM TaHnama Mabaymotnapu  ywoy
TaHnamagaH xucobnaHraH TecT CTaTUCTMKacuia Myxaccamnaluagu.
AiHaH, Wy TeCcT CTaTUCTUKACUHUHI KUWAMATUra acocnaHué HONUHYM
rMnoTesaHn pag STUW €KW 3TMacNuUK TYFpUcuaa Kapop Kabyn KuivHaau.
TecT CTAaTUCTUKACUHWHI LUyHAAH anoxupaa XyCycUATU 6OpKM, arap HONUHYM
runotesa pocT O6ynca, YHWHr 3XTUMONMIA TakCMMOTM Mabniym OGynagu
Ba aKCMHYa, EnfoH Oynca, bowka bup Takcumotra ara 6ynagu.

By (3.3) paru acocuir Hatuxka (= (S — B )/se(B. )~L, ., naH
6ownaHaau. Arap HonuHuu runotesa H, : B, = ¢ pocT 6ynca, Kyinuaaru udosa
Xam pocT bynaaum:

B —c

f= -
se(fB,)

b (3.7)

Arap HOMUHYM runoTesa énfoH 6ynca, yHaa (3.7) garm t —crartucTvka,
n—2 3PKUHAMK gapaxanu t — TakcumoTra ara 6ynmangu.

Pap, aTuw coxacu

Pag atMw coxacu Mykobun runotesara 6ofnuk  6ynagu. Tect
CTaTUCTUKACK  KUMUMaTNapuHWUHIT  KaHAaWaup  AManasoHu  HOJWHYM
runoTesaHwWHr pag aTtuauwura cabab 6ynagu. Paa  aTUW  COXacUHM
dakaTruHa Kyungarunap mMasxys 6ynranfia Kypuw MyMKKH:

» BepunraH HOMMHYW TWNOTE3a YYYyH TaKCUMOTH MabiyMm 6ynrad
TECT CTaTUCTUKACK

» Mykobun runotesa
» (CTaTUCTUK) MYyXMMWK JapaXxacu.

Pag aTvw coxacy HONMWHYM runoTesa pocT bynraHga cogup 6ynuu
3XTUMONNMIK KaM 6ynraH KuiAMaTtnapfaH Tawkun Tonaau. MaHTUKuiA
MyLLOXaAa 3aHXupu 6y “Arap TaHnamagaH xucobnaHraH TeCcT CTaTUCTUKAcCK
KuMiAMaTW KaMm 3XTUMONNMUKKA 3ra coxapa €rtca, TecT craTUCTUKacu
KYTUAraH TakCUMMOTra ara O6yauwu gaprymoHgup Ba wy cababnu, HONMHYM
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rMNOTE3aHUHr PoOCT 6ynuwKM xaMm japrymoH 6ynaau”. Arap Mykobun
runotesa pocT 6ynca, yHAa TECT CTAaTUCTUKAHWHI KWAMatnapu KeckuH
paBuULIAa KaTTa €KW Ku4YuK Bynaau. “Katra” Ba “Kuymnk” néopanapu TECTHUHI
MYXMMMK fAapaxacn feb atanyBuv 3XTUMONNMK @ HW TaHnaw opkanu
amanra owupunaau.

3.2.5. Xynoca Kunuii

MMnoTe3aHn TeKWMpUW TyratunraHwpa, anbarra, Tervwnu xynoca
KWIMHULWK Kepak. HonuHYM runoTesa pajg STUAMWWKM KU STUIMACITUIU aHUK
6ynuium Kepak. LUyHW alTUW KepakKK, HONUMHYK runoTesa “Kabyn kxunuHau”
peraH ubopapjaH  Kypa, ‘paa  aTuaMaau”  Aednw  6Mp  KaH4a
TYWYHMOBYUNUKNAPHUHT ONAUHM onagu'™.

byHaaH Tawkapu Xxynoca MYaMMOHWHI WKTUCOAMW KOHTEKCTAa
HUMaHU aHrnaTuK Ba HATWXKAHUHI WMKTUCOAUM axaMUSATUHW TYLYHapu
Tapsga 6aéH atuwm no3uMm. bByHpaln Mypakkab xucob-kuTobnap
Mabiym 6up cabab Ba MakcagHu Ky3nab amanra owwupunagu Ba LWy
cababaaH HaTUXaHU U3oxnall MyxuM axaMuaT Kaco ataau.

3.3. MykK06un runoTesanap y4yH paj aTHLL COXacu

Maskyp 6ynumaa HonuHum runotesa H, : 8. = ¢ yuyH 3 Hadap MyKobun
runoTesanap yyyH pag aTMW Kouganapw TywyHTupunagu. Ongusru 6ynumaa
TabKUANAHTAHUAEK, HONWHYM TUMOTE3aHU paj 3TyBYM coxara Oynuw y4yH
TECT CTATUCTMKACKU Xucobnauuwm kepak (3.7). WKKUHYMZaH, MykKobun
runotesanap, sbHu B, = ¢, B, <¢, éku B, # ¢ aHUKNAWTUPUAKLLK Kepak.
YunHuMpaH, YTKasunaértraH CTaTUCTUK TEeCTHUHT MYyXMMAMK JAapa)kacu
¢ aHUK, BYNULLIN KepaK.

3.3.1. Myk06un runoTesa «karTa (>)» 6ynraHupa TeKwMpuil

HonwHuu runotesa H, . = ¢ H1 TeKlMpULLAE, arap MyKo6Un runotesa
H, :fB, > ¢ poct 6ynca, yHaa (3.7) parm t —CTaTUCTUKAHUHT KWitMaTh t —
TAaKCUMOT YYyH KECKWH paBulWaa katra 6ynuwmu Kytunagw. Arap yweéy Tect

o

M

Wk
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CTaTUCTHKACK @& MYXUMNWUK Aapaxkacuia KpUTUK KuAMaTaaH kartra 6ynca,
HOMIMHYM rUnoTe3a paj aTWNafW.  HUHI YHI TOMOHAA KONAUPYBYU KPUTUK
Kuamatu 6y (/—a ) - nepceHtun t,, , . . (3.2-pacm). MacanaH, arap @ =0.05
Ba n—2=J() 6ynca, yHaa KMTO6 UNOBACUHWUHI 2-KaABanura acocaH, KpUTUK
Kuimar 6y 95-nepceHTunt . ,, = 1.697 6ynagu.

Pap sTuw Kouaacu Kyvaarmya:

Honunum runotesa Jf, . [, = () HWA Tekwupuwaa arap XxucobnaHraH
t=1, ... 6ynca, y paa atunaan Ba Mykobun runotesa I : 5, > 0 kabyn
KUnNMHagu.

IMnoTesaHu TekwWwupuHM 6y Typu 6Up TOMOHIamMa TecT xucobnaHaau.
YHu 6yHzian atanuwmra cabab, t-CcTaTUCTUKAHUHT MYMKUH BYNraH Kuimatnapu
AXTUMONUIA TaKCMMOTHUHr dakaTrMHa 6up TOMOHWra Tywaauw. Arap
HONMWMHYM runoTesa pocT 6ynca, yHAa TecT craTucTmka (3.7) t-takcumotra
ara 6ynagv Ba YHWHI KMAMAaTU TAaKCUMOTHUHI YHrjaH MapKasn TOMOH €Ku
KPUTUK KUAMATHUHI Yan TOMOHWUra Tywwlra MOouun 6ynagu. & MyXUMIUK
fapa)kacv WyHAAW TaHwnaHraHku, arap HOMMHYM runotesa pocT 6ynca,
t-crtatucTUka KUAMATU TaKCUMOTHWMHI YHI TOMOH AYyM KUCMWra Tyluuil
IxTUMONNUru Kam 6ynub, Tacoaudax coaup 6YIMULLN MYMKUH.

3.2-PACM H,: B, = (0 runote3acuum /1. : 5, > () runoTe3sacura
Huc6aTaH 6Mp TOMOHNaMa TeKLIMPULLAA paj 3THLL

coxacu

iz, ; N \\ Ho: Bi=e
f}x o . s { pafl aTunaamu
/’ pag aTMNManaun \ . J
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Arap xwucobnaHraH TecT CTaTUCTUKacu KuAMatWu pag  dTWW
coxacura TerMwnu 6ynca, HOAMHYM runoTesa pocT OYynuWwM  Wwybxanu
6ynagu Ba y paj 3TMNaAW, YyHKM 6y XonaT HONMHYM runoTesara Kaplim
panun cudatuaa kentupunagun. Ly 6unad 6upra, HOAMHYM runoTesara
Kapwu  Aanun  MykKobBun  runotesaHn  Kynnab-KyeBaT/ioBYM  Aanun
xucobnanagu. LWy cababpan arap HOMMHYM rUNOTE3a pag aTuica, MyKobun
runoTesa Kabyn KunmHagu.

Arap HonuHum runotesa H,: B, = ¢ pocT 6ynca, yHAa TeCT CTaTUCTUKa
(3.7) t-takcumotra ara 6Yynagu Ba YHWHr KuiMmaTtnapu [—@ 3XTUMOMNINK
6unaH papa aITunManpuraH coxaga évagu. Arap (=t ... . bynca,

HOMMHYKM runoTesara Kaplm Xed KaHaanh CcTaTUCTUK dKuxathad aanun
WyK xucobnaHagu Ba y pag aTunManau.

MUCO

Osuk-oBKAT wuctebMonu Muconuga C'=pf, + B INC'+ u mopenu
napameTpnapu xucobnaHraH aau. TagKMKoTYM ongura Kyiunagurad cason —

6y Aapomagnap oMLK 03UK-OBKAT MCTEBMONIMHK OLIMPaauMn?

1. By ypuHga kyiaunagurad runotesanapuun I, 5, =0 sa I : 5, >0
KypUHUIIMAA TacBupnaw MymkuH. H,: B, =0 Kkuaukapnu runotesa,
gyHku H, pap atunmaca, f, =0 6ynuwm MymkuH — 6y sca gapomagnap

03MK-OBKAT CTEBMONNIa XeY KaHAaih TabCup 3TMACNUrMHK KypcaTagu.
2. Arap H, pocT 6ynca, TecT CcTaTUCTUKACH Kyiuaaruda xucobnaHagu:

_ 13 '.5‘ _ 8, _ 0596 _ ;-

: : a o el
se(B,) se(B,) 0.125

by epaa B, Ba sc(f,) aBBanru 606pa kentupunran EViews pactypu

8pnamujia xucobnaHraH HaTuxKanapaaH onudran (2.2-xaasan).

3. TaHnama xaxmu n—4(0  6GynraHu Yyd4yH OSPKUHNMK Aapaxacw
df=n—2=38 Hu Tawkun aragn. «@=0.05 pe6 TaHnaHca, CTbIOAEHTHUHI
t-TakCMMOTM YHr aymuaad a=0.05 3XTUMONNUK axpartaguraH KpuTHK
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Kiamatu £ = £, ., — 1.686 = 1.69 Hu Tawkun atagu. By pag aTuLL coxacu
f>1t = 1.69kaHnurunn  Kypcatagu. XucobnawraH TecT CTaTMCTMKacw
t=4.77 > 1.69 = t 6ynrann 6ouc, HonuHum runotesa H,: 5, =0 paa
aTunagn Ba Mykobun runotesa H,: [, >0, sbHM papomagnap OwWMWLWK
03MK-OBKaT WCTEBMOJIM OLIMLIWIa 0NN KeNuliKM xakuaa xynoca KuauHagw.
by xonat Kyiuaaru 3.3-pacMaa TaCBUPNaHraH.

+ 3, INC + umopennpa H, . 5, = OBa

3.3-PACM [

> () HA TeKIWupuL

0

\

H

"B

[Hs: B

/ pag sTAnMaiiam

Al aTvnan

a={(Li5

3.3.2. My 06un runotesa «Ku4muK (<)»

i

1.69
T

6ynranuga 6Mp TOMOHNaMa TEKLWIMPULL

Arap MykKobun runortesa
t-cTaTUCTMKa KuitMaTnapu t-TakCUMOT yYyH KMYMK Gynuwra mowun 6ynaau.
Arap TecT CTaTUCTMKacu @ MYXUMIUK Japaxacupa KpUTUK KuiAMatgaH
KUYWMK 6ynca, HONWHYM runoTesa paj aTUNajn. ¢ MyxMMIWK Aapaxacupa
yan Aymaa KONAWPYBYM KPWUTUK KuamMaT 6y a-nepcewtun 1,. ., .

Tawkun ataau (3.3-pacm).

H,

B <ec

477

poct 6ynca, yHpaa (3.7)
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3.4-PACM H, B, =cunH, : B < crakapwu 6up ToMOHNaMa
TEKWHUPraxHAa pag aTuil COXacu.

i

Kputuk KuiAMatnapHM aduKnaw yyyH 2-KagsanHu uwnataérravja
t-TakcumMoTHMHr 0 ra HucbataH CUMMETPUK 3KaHu Xucobra OJIMHCa,
TAKCUMOTHUHI @-NEPCEHTUNT KONAWPYBYM  KuimaTtu Ba (1-@)-nepceHTun
KONAWPYBYM  KUAMATW  Kapama-kapli COHMapHW  TalWKWn  3Taju,
YYHKW MKKana Aymaa O6up xwn r03ara ara  3XTUMONIMK  axpanagu.
MacanaH, arap «=0.05 Ba n-2=20 6ynca, yHaa 2-KaABanra acocaH,
t-TaKCUMOTHUHI 95-nepceHTunm . » = 1.725 ra TeHr Ba 5-nepceHTUNM
Eogs a0 =—1.725 ra TeHr.

Pag atuw Kongacu:

H,:fB, =c wm H :f, <c¢ ra HucbataH TexwupunaérraHga, arap
xucobnaHraH TecTt cratMcTukacu | <[, . 6ysca, HONMHYM runoresa pajg

aTuanb, MyKobun runotesa Kabyn KMIMHagu.

Pag atwnmaingurad coxa [, . . AaH Karra 6ynraH t-cTaTUCTuka
KMAMaTNapuHKM Tawkun atagu. HonuHum runotesa poct 6ynradpa, 6GyHaan
t-KUUMaTHU xcobnab onuw IXTUMONAUIK 1-¢ 6ynrannuru 6omc, arapt > |,
éynca, H, : B, = ¢ pag sTunManau.
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3.3.3. Myk,06un runoresa «TeHr amac (z)»
GynraHuaa WKKU TOMOHIaMa TeKLLIMPWLL

HonuHun runotesa H,: [, =c¢ HM TeKwMpuwga, arap MyKobun
runotesa I, : 5. # ¢ pocT 6ynca, (3.7) t-cTaTUCTUKa KWMaTU t-TaKCUMOT
yUYyH oflataarufaH kypa KeCKWH KWYMK €ku KaTTa Gynuwira mMoiun Gynaam.
@ MYXMMAMK [Japaxacuga TeKWUpuWw YYyH KPUTUK KWAMaT WyHaan
aHUK1aHaauKH, 1-CTaTUCTUKECUHWHT BUPOP 6MP TOMOHIa TYLIKULL 3XTUMONUTN

/2 6yncuH. Y xonga 4yan TOMOH KPUTUK KuiMatu [, .. . Ba YHr TOMOH
KDUTUK KuiAMatu !, ... . p[ed BenrunaHagu. Arap TeCcT CTaTUCTUKa
t<t,.,.,ekm (=1, ,,,, 6ynca, HonuHuu runotesa H, : [, =c pag

aTMnnG, Myko6un runotesa /1. : 5, # ¢ onuHagm (3.4-pacm).

Macanan, ¢ =0.05 Ba n-2=30 6ynca, ynaa «@/2=0.025 6ynagu Ba
4an TOMOH KPWUTMK KuiAMaT 2.5-nepceHTun Kuimat .. ., = 2.042; yHr
TOMOH KPUTUK KuiMat aca 97.5-nepceHtun (.. o= 2.042 6ynagu.
YHr TOMOH KPUTWK KMAMAT 2-XaABanga KypcaTunrad, yanm TOMOH KPWUTUK
KMIAMAT aca t-TakCuMOT cUMMeTpUacuaaH donaanaHné Tonunaau.

v H,: B, = crunotesauu I, . 5. # ¢ runoTesara
3.5-PACM HucbaTaH TeKWMpUNraHaa paj aTULWL coxacu

\ ¢ He: Bi=c

pag aTwnagm / - pag aTUNanM
- »
Ho B Ho 2\ Ba= \ T

\ QTSI
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lMnoTesaHn TeKIWMPUWHWHT ByHAaW yCynu paj  3TUW  PernoHu
{-TaKCUMOTHUHI YHI Ba Yan TOMOHAAru KUCMAapuaaH TalKun TOMraHanr
cababnu, 6yHaan TEKWWMPWULW WMKKW-TOMOHNaMa Tekwupuw pfed aranagu.
HonuHuu runotesa pocT 6ynranfa, xucobnaHraH TecT CTaTMCTUKacK
KWUUMaTW  TaKCUMMOTHWMHr  6Mpop TOMOHMAA  OYAMILK  3XTUMONIWIK
Kyga “Kuumk”. KpUTUK KUMMMaT TakCUMOTHUHI WMKKW JAyM KUCMUAA
axpatraH axTumonnuknapw (6ysnraH coxa) WMFMHAWCKM @ ra TeHr. Arap
XMcobnaHraH TecT CTaTUCTMKAcK ywby 6ysanraH coxafa €Tca, ¥y HOMMHYM
runoTesa dapasura MoC KenManau Ba Wy cababnm yHra Kapiwm aanun 6ynuo
XU3MaT Kunaau.

WMKKMHYM TOMOHAEH, HOonuHuu runotesa H, : [, = ¢ poct 6ynraHaa,
TECT CTAaTUCTMKAcK KWAMATWHW paj aTuIManguraH Mapkasui Kucmuaa
Tonuw  axtumonnuru  (1-@) rokopuaup. TecT CTaTUCTUMKACHMHWMHI pajg
aTUAIManaurad Mapkasuii KucMmaa xucobnaHuwm Tavnama Kuimatnapu
HOMUHYM  runoTesara MOC Kenaau Ba  HOMWHYM  runoTesa  paj
aTUNMacnuru TyFpucuaa xynocara onub kenagu. LWy cababpaH, pag aTuw
Kougacw Kyuaaruya:

Arapf, .. ,<t<t, .., . OyAca, HOAWHUYK TUNOTE3A PaZ ATUAMAKAW.
ByHpait xonaa y pag aTunub, Mykooun runotesa onuHaau.

3.4, p-KuUmar

[MnoTesaHn CTATUCTMK TEKWWPULW HaTWXKanapuHM SbNAOH KUNWLaa,
p-KuAmar (uHrnusuya probability value AbHW AXTUMONAUK  KUAMaTH
nbopacu kKuckaptmacu) gadH donganaHuw cTaHgapt Koupa cudartupa
Kypunagu. p-KuimataaH — donganaHUWHWMHT  ad3aniurn WyHOAKM,
YHAA TUMNOTE3aHU TeKIMPUW HATUXKaCK Xe4y KaHgan KpUTUK Kuamarnap
xucobnamacaaH €xku KuaupMmacgaH 6up Xxun xynocara Kenuw MyMKWH.
ByHpa# TecT p-KMAMAaTHW TaHNaHraH « MyXUMAUK pfapaxacu 6unad
CONMUIUTUPULL OpKanuW amanra owupunagu: MyXMMWK fapaxacu 3Tub «
=0.01, 0.05, 0.01 ékm 6owka 6GUp KuMMaT TaHnaHca, KPUTUK KUiMaTnapHu
TONMAacAaH YHW p—KuiAMaT 6unaH conuWITUPWUG pan STUW EKM 3TMaCNUK
TyFpUCUMaa xynoca kunuHagu. TagkukoTnapaa p—KUAMaTHM KypcaTtull
yKyBUMra Terviwnum MyXuMMIMK [dapaxacu YYyH Xynoca YukKapuwra WMKOH
bepagu.

P-KUAMATHUHT  KaHAaW  xucobnaHulK  MyKobun  runoTesara
bornuk. Arap t KuiAMaTW TeCT-CTaTUCTUKACHMHMHI XUCOBNaHraH Kuumaru
6ynca, ynaa p-KMAMaT KoMAacu Kymuaaruya:

MAHMA
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» arap H,:B. >c¢ 6ynca, p—KWAMAT = { HWUHI YHT TOMOHWAAru
AXTUMONIUK;

» arap I, : B, < ¢, p~KWMIAMAT = { HUHT Yan TOMOHUAATU IXTUMONINK;

» arap H, : B, # ¢, p—kuiaMaT =| f | HUHT YHIr TOMOHWAArM Ba — | I | HUHT
Yyan TOMOHUAAru 3XTUMOUKNAP WAFUHAWCUHUHT KUAMETH.

pP-KUAMaTHU Xxucobnall Ba YHWMHI acocuia Kapop Kabyn Kunuw
KapagHUHU Kynmuaaru Muconaa Kypub ynkamua.

MUCON

Ywéy 606HMHr 3.3.1.1. 6ynuMuaa O3MK-OBKar  WCTEBMONK
C=p, + B INC+ u mopgenvpa H,: 8, =0 Ba H, : 5 >0 runotezanapu
Tekwmpwunras aan. bynga I, : B, = 0 poctnury dapasmaa
_B B _ B _ 059 _

- - oF
se(B) se(g) U120

t .77

aeé xucobnangn. Mykobun runotesa “katrta (>)" 6ynranu 6ouc, ywby

TeCTHUHI p—KUiAMaTh df=n—2=38 apKUHNWK gapaxkacura ara [ Tacoanduit
y3rapyBuncuHUHT 4,77 4aH OKOPY KUAMaT Kabyn KUy aXTHMONNUIHIA
KypcaTagu, SbHU

p—kuiaMaTn = P(1,, > 4.77) = 1 — Pt < 4.77) = 0.0000421.

Ywby SXTUMOMIMK KWAMaTUHW [-KaaBanpaH Tonub 6ynManam,
nekuH Microsoft Excel, EViews kabu pactypnapgaH ¢oiganaHmb, ocoH
TONWUG ONULL MYMKMWH.

p-KuiAmat Kougacura MyBoduK, xucobnaHraH p-kunmat @=0.05
MYXMMIWK  gapaxacupaH Kuumk, fbHM p—-kuiimat=0.0000421<0.05

6ynrauu Tydannm HonuHun runotesa H, : 8, = () pag atunagu Ba MyKobun
runoresa H : B, >0 onuHagu. Arap @=0.01 pe6 TaHnaHraHga xam
H,:B =0 pag atvwnué, H, : B, >0 onuHap 3aW, SbHU rMnoTesanapHu

p-KuAMaT  EpaamMmMa  TEeKWMPULW  TAgKMKOTYM  YUYH  MYXUMIKK
fAapaxacuHu TaHNal UMKOHUHK spaTaju.



TEKWWPULL YH4YH CABOJINIAP

CABON 1.

CABOJI 2.

CABOJ 3.

[Central Limit Theorem]. “MaxpoukTucoauét” danm 6yilnua
150 Hadap TMHrNOBYMNApP TOMOHWAAH TynnaHraH penTWHr Gannapwu
HOpman TakcumnaHvraH 6ynué, matemaTuk KyTuaMacu 72 Ba
CTaHAAPT YETNaHUILK 9 ra TeHr.

niy

a. VXTUEpui TaHnaHraH TUHrIOBYN “KoHMKapcu3"'' BaxonaHraHnuru-

HUHT 3XTUMONMUHKW TOMUHT.

b. Tacoauduit n=30 xaxmpaarn TaHnamaHuHr ypradacu “abno’
BaxonaHubau. byHra nwoHacuammn?

c. Tacoauduin n=30 xaKMAarv TaHNaMaHWHr yprayacu “KoHukapnu”
HaxonaHubau. BYHUHT 3XTUMONU KaHaan?

d. Arap peiTMHr GannapM accuMeTpuMK TakcumoTra ara 6ynca,
(b) Ba (c) ra 6epraH xaBobuHru3 KaHgan yarapagu?

e. Yebuwer Teopemacu acocupa ywby HopMan TaKCUMMAHraH
MUKOP TYFPUCUAE MYI0Xa3a IOPUTUHT.

[Interval Estimation]. [ucnepcusacu 36 ra TeHr TynnamgaH Xaxmu
30 ra TeHr TacoaMduiA TaHnama TaHNaHAM Ba YHWHr Ypradacu Ba
CTaHapT ofmacu, Moc paBuwwAaa, 32 Ba 11 HY TaLLKWN STAM.

e. bow Tynnam yprayacu yuyH 90%, 95% Ba 99% WWOHYIUIKMK
UHTEPBANWUHW TY3UHT.

b. Arap ¢’=36 Homabnym 6ynca, (a) ra 6epraH XaBo6UHrU3 KaHAal
yarapaau?

[Hypothesis Testing]. MyaitaH Macananap to3acufaH runotesanap
Wak1aHTUpUAAK Ba ynap 6yinua TaHnama MOMeHTNapu XucobnaHau.

Macana 1 Macana 2 Macana 3
H,: p=25 H,: =45 H,: =100
H, . p>25 H,  u+25 H,: p#100

o=6 ¢ HOMaBIYM O HOMab/lym




CABON 4.

= 51 | m=a | mn=61_

n

X =264 X =43 . X =103
| =451 | 8=115

a=005 | @=001 @ =005

z — eku [— xapsannapu éku Microsoft Excel épgamuaa

a. TeCT CTaTUCTUKACK' BA YHUHI KPUTUK'® KWAMAaTUHU XMCOBNAHT.

b. p—KuiAMaTHX XxucoBnaHr.

c. Anoxuaa (a) ea (b) acocupa HA paj 3TuIl €KW 3TMacnuK
xaKuia Kapop Kadyn kunuHr'e.

[Mean Comparison Test - Real Case]. Ya6ekuctox Pecnyénukacu baHk-
MONUS aKafleMUaCcUAa aén TUHIMOBYWNAD 3PKaK TUHTMOBuYWNapAaH
AXIWKMPOK, YKUlaaW. ByHra 6up KaHuya TUHINOBYMMAP, XymnagaH,
aén TuHrnoBuunap, MwWoHMmanaunap. Yweéy runotesaHn TeKLMpuL
yuyH 2014/2015 yKye wunuHmdr 408 Hadap TUHrnosuunapugad
Tacogupuin pasmwpa n =20 Hadap apkak Ba n,=15 wHadap
aén  TUHINOBYMNAP  TaHNaHAM Ba  yNapHWHr  cemecTpnap
6yiuua peTuHr Kypcatkuunapm (marks) xucobnaHgm.

a. Ywey runotesanu GepunradH MabaymoTnap acocupa Teklwupub
KYPUHT.

Kymaknawysyum u30x. TaHnama yprayanapuHu UHTepBannu 6axonaqr
/ TeCT-cTaTUCTUKACH / p—KuiMaTt opkanu /1, paji aTuil €Ki 3aTMacnmK
XaKuaa Kapop Kabyn KunuHr.

b. 2014/2015 yxkye Wunu Gyhiuya 6Gapya TWHITIOBYMNAp yprada
pelTuHr 6annapu Heyara TeHr 6¥Nuwmn MyMKuH?"®




CABON 5. [Applied Case]. Nw GepyBun §3 xoaumnapu yuyH Y- KOW AACTYPUHW
amanra owupuw Makcaguaa Cuara O6yryHrm KyHaaru  yi-xom
HapxnapuHU yprauuwnu 6ytopan. UxTuépuin paBuwipa sHrM cotub
ONUHraH yW Hapxnapu waxap 6yinuda ypraHunub, kynugaru bewra yi
6yinua MabnyMoT (Hapxnapw Ba xoHanap COHM) Tynnasau Ba 6o3opgaru
ypTaya yi Hapxnapu yuyH 95% UIWOHYAUANK MHTEPBaNK TY3unau.

price, muur AKLL aonnapupaa’™ rooms

57
38
4
496
955

Wi Wi

o

i S e
=X Flops——==97.6
1 n
By HaTuxa xamkacabaHrua JloumHra 6up 03 TpUBKUan (Kynrynu) Tyronam,
YYHKW HOKOpMAA xucobnaHrad wHTepean HucbataH KeHr agu. JIoumH:
“Yit HapxuHK 50 MuHr ge6 xucobnannuk”, -neb Taknnd 6epau. AXWMPOK,
HaTWXa ydyH HMUMa kKunuw Mymxuu? Ly ypunga dopmynara Hasap
conub, TaHMaMa XaXXMUHKU BOLLKAPULL MYMKUHIIMIMHW aHINaaUHIUS.

Nlemak, arap =n owwupunca, S/yn KamalMiuM  MYMKWUHIUIU

haxMnaguHrua Ba KyliMMya MabnymoT Tynnawra KUpULAUHIKAS.

by cadap n—88 ra yarapau (seminar5-6.xIsx/q5).

a. IOkopraa XucobnaHraH WHTEPBaNHU TEKLWMPUHI Ba  TYFpw
IKAHNUIUra UKpop 6YNKHT.

b. AHrM TynnaHraH MabnymoTnapHuM xucobra onub, 6o3opaaru
ypTaua yi Hapxnapu yuyH KanuTa UWLOHYNUAUK UHTEPBATTUHU TY3UHT.

c. JloynH Taknud Kunrad HapxHu Kabyn Kunca 6ynagumun?

d. Yii Hapxnapu YHWHr XOHanap COHWra Kai papaxapga 60FnuK?
HykTann Avarpamma, KOppensuus Ba WWFWAradH mabnymoTtnap
acocMfla perpeccMs  MOAENMHM  Ty3ub, YHM  WUKTUMCOAMM
TankuH aTUHr Ba cudatmHm 6axonasr.

e. XoHanap COHM 6yiAMYa YAHMHI YpTaya HapxnapuHW XWUco6nawr.
“Xap 6Mp yih yyyH Kywwmnrad 6up OGUpPNMK XxoHa'’ yW HapXuHu
9 000 AKLLl sonnapura owupaaun”. Yw6y dpapas poctMu?




KYN OMUNNU
PEFPECCUS MOEJU

4.1. KONOAUPUNTAH Y3rAPYBYUIAP HATUXXKACU A
CUIXn

Asganru 606napga oaaui perpeccus mogenu (Bup yarapysuu — 3pkcus
y3rapyBuW, perpeccaHaHuHr 60WwKa 6up y3rapyBuM — 3pKAWM Y3rapyBuwm,
perpeccopra 6OFAMKAUIK) HU KYpub uymkaumk. Opaui perpeccus Mopenu
6up katop xonatnapaa donpanu 6ynca-aa, MKTUCOAWN KapaéHnapaaru
yarapuwnap Oup HeyTa omMunnap yarapuiu 6unaH BGoFnuk  Gynagu.
MacanaH, MyansiH TOBap &kuM xu3martra 6ynaguraH Tanab MuKJOpW
HadakaT YHUHr Hapxura, 6anku uctebMonum aapomagu, 6o3opgaru YpHUHM
6ocyBuM Ba TYNOUpyBYM TOBapnap Hapxnapura xam 6ofnuK  6ynagw.
IpKeus ysrapyBuvHM Oy Kabu 6Gup Heyta omwunnap 6unaH GOFNUKAUIK
3KOHOMETPUK MOAEeNnalTupunca, Kyn OMUANKM perpeccus MOAENN XOCun
6ynaau:

y=8,+B.z, +B.x,+ -+ B.x +u

ByHaa perpeccaHf i I,.x . ...r, Perpeccopnap opkanv TylwyHTUpunaau
Ba

£, : 0304 xag
B : perpeccop r, 6unaH 60FNKK NapamMeTp

£3.: perpeccop ., 6unaH 60FNMK NapameTp Ba X0Kaso.
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1-mucon

YMYMUA  UKTUCOAMET, XycyCcaH, MapKeTUHr Hasapusicura Kypa,
bupma cotyeBnapu xaxmu (sales) cotunaértraH ToBap Hapxu (price),
peknaMa xapaxatnapu (ads) Ba 6owka omunnapra 60fnuK. byHAaaw
BOFNMMKIMKHK Kyinaaruya SKOHOMETPUK MOAENNALUTUPULL MYMKUH:

sales = B, + B, price + B, ads + -+ + u

byHaa [, ToBap HapxuHW COTYBNap XaXMura TabCUpUHM Ynuaiaw,
3ca peKknaMa xapaxaTtnapuHuHr  COTYBMap  XaXmura xapaxar
KUWHTaH AaBpAaary TabCupuHu ynyanaun'.

2-Mmucon

MexHat 6030pM TagKUKOTYMNapU Kagpnap 3pulirad TabiuMm
Aapaxacu (educ) Kan papaxaga ynapHuHr uw xaknapu (wage) ra Tabeup
KWUNULWKHA KEHr YpraHagunap. Mw xaknapu TabiuMaaH Tawkapyu UWYUHUHE
Manakacu (erper), wiaku kobunuatu (abil) Ba 6owka omunnapra GOFNuK.
byHAaal 60FNMKNUKHU KyWnaaru Moaen opkanv npoaananMmms.

wage = B, + B, educ + B,exper + B,abil + -+ + u

[MapameTpnap TeruwnyM perpecCcopHWHr W  xawknapura ceteris
paribus camapacuHM ynyaca-fa, TaAKMKOTYM cudaTtvga 6usra dakatruHa
TabAUMHUHI TabCupu [, Kuaukapnu 6yncuu. Ly 6unad Gupra, 6oluka
yarapyBuwWnap KOHTpON y3rapyBuunap cudatupa Mopenra KUpUTUNaau;
aKC xonpa, TafkuK 3TunaétraH [ napamMeTpuHUHT XMcoBmaHraH KuiMaTy
xakukumucura HucbataH cumkubé kKonuw xaBdu masxyn (keluHrn 6o6aa
batapcunpok, Myxokama KunuHrad!) Ba MKTUCOAMWA >KMXaTAaH KWIMHraH
TaNKWHHUHT HOTYFPU M30XM LLIAKNNEHULN MYMKWH.

Faycc-MapkoB TeopeMacuHWHr waptinapura MysodukK Tacoaubui
XaTOMMKHWHT WaPTNW YpTaya KMAMaTh HONra TeHr:
Ela | 2.5 .5 =0

by Tacoauduit xatonuk'® xeu Bup perpeccopra 60FNUK BYNMacIUruHu

Takoso artagu. Oppuin  perpeccus mofennapuaa Oy WaApT  akcapusaT
XOMNapAa KOHUKTUpUAMARAW. Mucon yuyw wage = B, + B educ +u
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mMogenuaa nwyunap TOMOHMAAH onuHaguraH uw xaknapu
HadakaT TabnuMra, 6anku ynapHUHr WukM  Kobunuatu (abil) ra xam
BOFNNK, AKAHNUIN YMYMUIA MaHTUK EKU UKTUCOAUN Ha3apUaaH MabiyM.

Wy Hyktam wasappaHw wage = 3, + . educ +[,abil +u  mopgenw
peannukHu Axwupok wudopanaraHn Tydannu Wy MOAENHU  XaKWUKUK
Mozen feb TacaBBYp KMAMHI. MYKM KOOUNUAT Y3rapyBYMCUHA MUKLOPWNA
ubopanaw Mywkyn macana’  éku 6y ysrapyBuu 6yilMya MabaymoT
WnFunmarann cababnu wage = B, + B, »educ+ u MogenuHu, SBHU WUKK
KoOUnuAT (abil) yarapyBuncuHmu Tywmpnb xucobnacak, arap WILNUHUHT UHKK
KOBUNMATU YHWMHI TabAuM fJapaxacuHu Genrunaca (acnupga 6Genrunaingm
xam!), svHu abil Ba  educ yMyMUn MaHTUK, €KW UKTUCOAMIA Hasapusra Kypa,
6oFnukaurn ypHatunca, £(u | xr) # (0 6ynagn Ba HaTWXKaga xucobnaHraH

EX( E! # [, skaHnuru kenu6 uukagu. byHpa xucobnadradH napameTpnap
Kapop Kabyn kunuw yuyH donsanu 6ynmanau.

ByHW MatemaTuk xuxatgaH usoxnaw makcagupa Kynuaarv XonatHu
Kypué YUKaNIuK, XaKuKui mMopgen y=p,+Bz +B.,x,+u
6yncud. LWy 6unad 6upra, TaWnamaga y Ba r, y3rapyeuunapu
6yiuya MabnyMOT WMFUNraH, r. 6yAuuya 3ca MabaymoT WNyK Eku y
pakamnapga ynyaw KuidumH yarapysuu (MUkuM KobunuaT kabu) 6yncuH.
Bywaa mogen y=/f, + B x, tu 6yimya xucobnaHrad napameTpnap
XaKuKUin napameTpaaH Gapknu 6Ynub konub, ypra xucobaa cumxub Konagu.

_ D, -]J :Z(.r'_ - F )8, + Bz, + B,z, + u)
—ZH - 2(x, — )

_Z(r i 1Y, Z( . 105 _‘_ZII =4 Z(J —~£.}
[J—I]B 2, —Jlﬁ Z,(J"_J ,8-1-2“:__1_]

byHnaa,

2z, — &) =2(z,) — 2(&,) = n&, — ng, =0,
dle, =& ) =2dx, — &)z, — 7))

= Z[_J‘ =gl — Z(J': —§ )5,

=Z[r =& )2y, —=F er__ = &)

= Z(J -, lr



IKOHOMETPYKA KB KYNNAHMA

xamaa 2.(x, — &, )u = E(ru) = 0 (Faycc-Mapkos wapTtnapugaH 6upu)
9KAHMIMHKM XNCobra osncax,

E(B)=8 + -—-——zz‘{:f; _‘i; ' B

Z'I; — T )%, 8.

Ywéy TeHrnukaa _Z‘—‘ KUCMU B, HUHI Y3 XaKUMKUi
5 T Raaad e

KMiMaTu (3, ra HUC6ATaH CWDKMILIMHW Kypcataan. Y6y CUMKULWL UKKK
xonataa 0 ra teHr; (1) arap /5.=0 6ynca, AbHM I, HUHT TabCupu AYK Eku y
perpeccaHaHUHr oMuAM amac Ba (2) Dlr, — & o, = cor(r .r.) = () 6ynca,
AIbHM &, Xamfaa x, 6up-6upura yMymaH 60fFuK 6ysimMaca. Akcapuat xonnapga
61p oMun MKKUHYKcKUra BoFnuk 6ynraHm Gowc, Konaupunrad yarapysun(nap)
HaTWwKacuaa CUIMKULL xocun 6ynaam.

4.2. KYN OMWNNA PETPECCUA MOZENTIAPUIA
MAPAMETPNAPHW XUCOBJTALL

MapameTpnapHu xucobnaw MexaHukacu 6up Heyta amanHu amanra
OWMPULIHMA TaKo30 aragu. MyansiH TaHnama k omungaH néopar perpeccus
TeHrnamacu Kyiuaarumya 6epunrad 6yn1cuH:

g =8 +Ba FR% .. b B e

Opaun  perpeccus 6obupa Myxokama KunuHrawugek, IKK ycynwm
épaamMuga napameTpnapHMHr  HYKTaBWi  6axoCMHM  TomuG  ONnamus.
ByHpga rokopuparn TeHrnamagaH Xap 6up Tacoguduit  XaToNMK
w, =y — B, B.x, — B.xr. — ...~ B.r,9KaHNMruH1 Hasapaa TyTub,

—_— —

Zﬁ:‘Z(y — B —Bizy — By — ... E,-ir_.l



IKOHOMETPHKA YKYB KYNTAHMA

Xap 6up napamertpra HucbataH 6GUpUHUYM TapTUbAaru Wwaprnap
(xocunanap) Kyivuaaru HatuxaHu bepaau:

:;"—é:—- JZ( Y, 3 ﬁ T —31 B i _3. %) =
du: _ _ ) . | ;o e
g, ~2%5, (y, ~ B~ Bxs — Biza — .~ Bz ) =0
au . o%. Y R T
B, 222:(y, — B ~ B2y — Bea— .~ Bz ) =0
Ji_ L I J - B, - A — A 3 o =
dB, 220, (y, —B — Bz, —Bza—...—Bz.)=0

Byryuru kyHpga yw6y k+/ TeHrnamanap TuaumugaH S, B, 5. .. B
napaMeTpnapuHiu KoMnbkoTeEp épnauuna xucoﬁnananu.

Wy 6unaH 6upra, YHUHI MOXMATHHW aHrnaw makcaguaa Kywuaaru
MWCOJTHM KenTupné yTamus. sales = B, + B, price + B, ads + u
Mogenuaa KynunaguraH Oup KaTtop KWM3MKapnau MacananapfiaH HapxHu
TYWMPUAraHaa, coTyBnap XaxXMW KaHdara yarapaguM €xku peknamara
capbnaHrad mabnafnap camapagopnvra KaHaanm éynam kabu casonnapra
XaBo6 ONUIWIKMMK3 YuyH Oy MOAen napameTpnapu XucobnaHuluKM Kepak.
Bepunrad mabnymoT acocupa EVlews Aactypu ep.qamu,ua xucobnaHran

napaMmeTpnap  xucobnaurad w!m—ﬁ +B price + B ads  Kywhuparu
Xaasanga kentupunrad. XucobnaHradH napameTpiapHM YpHUra Kyucak,

Bt

sales = T9.28 — 2,64 « price + 1.24 » ads kypuHuwura ara 6ynau.

Hapx omunu 6unaH 6ofnuk koahduumeHt -2.64 ra TeHr. KOKopwu
Hapxnap Kam CcOTyB Xawmu (EKiU NacT Hapxnap HKOpPKU COTYB Xawmu) Gunau
60FNMK 6yNraHu yyyH KyTunraHmpek Mawguin. QPupmanap peknamara
COTYB X@XMUHM KYNanTMpuw Makcagmpaa capd kunuwnapuHu xucobra
oncak, mycbar koadduumeHt 1.24 xam kytunrauugek. KoapduumeHTHUHr
KyTaraH wuwopanapra ara 6ynuMwmn  xucobnaHaguradH napameTpra
KYMUnagurad sHr 3apypui lwaptnapfad xucobnaHagu?', YyHKM akc xonpa
6olKa 3apypuit WwapTnap xakuaa Gukp oputaonManmua. byHaaH Tawkapw,
CTaHAapT XaTONUKNnap eTapnu nacT OynraHu yyyH lOKOpW [—CTaTUCKa Ba
1% [aH KUUYMK 6ynrad p—KuiMartnap xocun 6ynau.




SKOHOMETPHMKA YKYB KYNNAHMA

LD CVILYVIW  solcs = 5+ f price + B ads + 1 mopenu
napameTpnapuHu xucobnatu

Variable Coefficient  Std. Error t-Statistic Prob.

R-=0.448, AbHU COTYB XaXMW BapuauumsicuHuir 44.8% Hapx Ba
peknama xapaxartnapfgaru y3rapunapHu TYWYHTUPMOKAA. lapuu  €w
uKkTUcoauunap [ KuinmaTura katta ypry 6epcanap-aa, 6y xyaa toKopu eku
XXyAa nacT Aenviira acocuMn3 nyk.




IKOHOMETPUKA: YKYB KYTNAHMA

4.3. BUHAP Y3rAPYBYUIAP

Pean xaétaa 6uHap ysrapysuunap Kyn ydypanau Ba ynap dakatruHa
WKKUTA Kudmat kabyn kunagu: 0 éku 1. MacanaH, ofam XuHCK (apkak
éku aén), 06bekT xounawysu (Wwaxap €ku KWUWOK), 6YryHru o6-xaBo
(éMfup 6EragmM Eku Ermanay), TanabaHuHr WMTUXOHAAH MyBaddakuaTin
yTuwK (eTapnu GanaHg €k etapnu Ganavp 6ynmarad 6ann Tynnawu) Ba
X0Ka3s0.

BuHap yarapysuunap Kyn OMuWNU perpeccus goupacupa perpeccop
cudatnaa KynnaHunagu®. Yiu-kon 603opuaaH Kynunaaru MUCONHU KYpannmk.
TOWKEHT Wwaxpuaa YW HapxnapuHu O6GenrunoBYM LA XOMW  K3ach,
XOHAnap COMM, 3TaXM Kabu OMWNNapAaH 3HI aCOCUIMCU YHUHI >XOMNaluraH
Xoin (Mapkas éku yetaa) xucobnaHagm.

price = 3, + B, D+ B, area+ B, rooms + u
MoOZesnHu Kypainuk. ByHaa, price — yit Hapxu, arca = silLall XOnu 103acu,

rooms — xoHanap CoHu xamga ) - yAHM Mapkas €ku 4eTaa Kolnawraw
3KaH/IUIMHU KypcaTyBun 6MHap y3rapyBUUHKU BENrunacuH, SbHu

D=1 (arap yin Mapkasaa xoinawran 6ynca) éku 0 (6owka xonataa)

Bynpa arap =1 6ynca,
price = (B, + B,) + B.area + B, rooms + u

Arap )0 6ynca,
price = B, + B,area + B, rooms + u

Ly ukku perpeccus TeHrnamacu dakatruHa [, Mukaopu 6unaH
bapknaHagun. Bup xun swall Xouu to3acu Ba xOHanap coHura ara 6ynraH
yunap KypuiraHga, Mapkasfa >XounawraH yi Hapxu YeTa dKownawrad yi
HapxupaH ypra xucobaa [, waptnu 6upnuk (cym, MacanaH) GanaHapok
6ynagu. Ly HykTau HasappaH GepunraH TaHnama yyyH >0 6ynuim
KyTUnagu.



IKOHOMETPHKA YK YB KV INAHMA

4.4. MYNIbTUKOJITUHEAPJTUK

MynbTUKONUHEAP/IUK  MyamMMocK Bup-6upura 4usukan 6BoFnaHraH
perpeccopnap perpeccus Mogenuga uwnatunraHga HaMmoeH bynagun.

Mucon  y4yH  WMHCOH  XXWMHCW  Byuuda  OGuHap  y3rapyB4YMHM
Kypaunuk. Y WMKKuTa KuAMar Kaoéyn kunagu: apkak (male) éku aén
(female). OnauH KYypUnraH Wi XakKu PerpeccusiCMHU >KWUHcnap 6yiunya
kypuw  Makcagupa wage = 3, + S.reduc+ Borabil +u  mopenuuu
wage = B, + B, *male + B, « female + B, veduc+ B, sabil+u g e 6
y3rapTupcak, Mogenaa MynbTUKONIMHeapank MyaMMocy Nango 6ynaau, YyHku
female Ba male y3rapysunnapu 6up-bupura Ynsmikan GyHKUMOHaN 6oFnaHraHx,
abHu male = 1 — female (Ekn female = 1 — male).

bowka Mucon, KeHc nctebmon GyHKUMACUHKU onannuk. YHaa axonu
(o3uk-oBkat uctebmonu (CONS) papomap (INC) ra 60fnuK Kypunaau:
CONS = B, + 8. «INC + u. Arap yw6y Mogenga 6us gapomMagnapHu, sbHu
Munnuin Banota cymuu (INC',,.) 6owka Banwta (INC') parv KuiMaTuHu
Kywnb, avHu  CONS=B, + B «INC .. + 8, *INC,., +u MogenuHu
xucobnacak, MynNbTUKONNUHEAPNUK MYaMMOCK BYXYAra Kenaau, YyHKu
INC,, = €+« INC,,, €-USD/UZS santota Kypcu.

MynbTKONNMHEAPIMK  MyaMMOCWMHU  siHAAa  UYKYPPOK — TYLYHWL
Makcaamaa Kynuaarv xucobnaHraH perpeccus MogenHn Kypansuk.

4.2-XXANBAN Riw B, + B X +f X, +umopenupa
MYNbTUKONNMHEap/IMK anomartnapm

Variable _ Coefficient  Std. Error t-Statistic Prob.




WOHOMETPUKA: YKYB KYNTNAHMA

3bTubop GepuHr, ywby perpeccuspa r, Ba r, perpeccopnap 6unaw
BOFNMK (—CTATUCTUKA CTATUCTUK MYXUM 3Mac, NeKUH yMyMuit F-cTaTucTuka
CTAaTUCTMK MyXUM. ., Ba I, perpeccopnap ypracujars KOppenauusHu
Tekwwupcak, corr(r,. r,/)=0.95 SbHM XKyda XaM HOKOPW SKaHNWUrK
MabnyM Gynaau. lOKOpW Koppensiuusra ora 6ynaraH  perpeccopnap
Mogenga wwnatuaraHuga Wy kabu  xonar to3ara  Kenagu.  Kyn
oMW Mogennapfa MUXTMEPWA napameTp  AUCNEepPCUsicH  KyWhmparu
dopMyna opkanu xucobnaHaau:
ey 5
war(B) = ST =R
byHaa =112, ..k S5T =Z-.r —7r F,  AbHM I HUHT
TaHnamagaru sapuayuscy, 12° aca r, perpeccadg cudatuga uwnaTué, 6oLKa
perpeccopnapra KUNMHraH perpeccusHuHr i,

Arap  corr(r, r)=1 6ynca, AbHW I, Ba x, YN3NKAM GOFnaHraH
6ynca, =1 6ynagum Ba [AMCNEPCUMSHU XxUCObnall MMKOHWU 6ynmangu.
Arap [’ »ypa rokopu 6ynca, AucnepcusiHM xucobnaw MyMkuH 6ynca-
Aa, AUCrnepcusHU xucobnalpa wwnatunagurad maxpax kamasgu sa 6y
AWNCMePCUAHN OLLMPULLTa XU3MaT Kunaau.

4.5. XETEPOCKEAACTUKITUK

laycc-MapkoB TeopeMacu LiaptnapugaH bOupm - 6y Tacogubwui
XaTONWK y3rapmac aucrnepcusra ara (XoMockepacTuk) 6Ynuwmn Kepak, sbHu
var(u.) = ¢’, bynaa KK ycynu épaamuaa xucobnaHraH napaMeTpiapHuHr
CTaHAAPT XaTONUKNEPWM BHI KWYMK OynuwKm  TabMuHnavagu. MyansH



IKOHOMETPUKA YKYB KYTITAHMA

Mogenga Oy lapT KOHUKTMPUIIMAca, XEeTepoCKefacTMKIUK MyamMOoCH
lo3ara kenagm Ba var(u, ) = o’ ékmrvar(w, ) # 0 xonar wsara Kenaau.

XeTepockeAacTUK/IMK MYaMMOCUHM aHNKNalL. XeTepocKeLacTUKIMKHM
TaHnamapaaH KK ycynu épaamuaa xucobnadran Kongauknap rpaduru acocuaa
KypuLw MyMKUH. ByHaan ycyn pacMuii xucobnaHMaca-fa, XeTepockeJaCTUKIUK
MyaMMOCK Kyunu 6ynraH xonatnapHu aHuKnalia Kyn kenagu.

Kyimparn  rpadpuknapra abTubop  bepuHr.  Abecumucca (1)
yKnga perpeccop €Ku Kynm OMWIIM perpeccus Mogenura Kuputuarad
PerpeccopnapHUHr YM3uKIM KombBuHauusick, opauHata (i) ykupaa aca,
9KK ycynu éppammpa xucobnaHraH mofenfaH Konguknap KypcaTuiarad.
Bapuya Konauknap HoOpman TakKCUMOT KOHyHura 6yicyHagu. 4.1-pacmpga
XaToNuMKNap perpeccop Kuiumatnapu 6yianya TeKUC  TaKCUMaHraH
Ba yNapHWHr Aucnepcuack AeApnu  y3rapmac. byHaanm  xatonuknap
XOMOCKeflacTUK fleinnaan Ba teruwnu [aycc-MapkoB Teopemacu LWapTUHK
baxxapaau.

4.1.1-PACM XoMOCKeaacTUK XaTONUKNAP (Bepunrak perpeccop
KMMMaTNapura yuyyH KOnanuKnap qucnepcuHacy yarapma
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IKOHOMETPHKA: TKYB KVNNAHMA

Mpaduk ycyn doipanu 6ynca-fla, XeTepoCKeAACTUKITUKINK
MyaMMOCUHWA aHWKNaWwaa pacMuili TecTnapfal Kedr doiganadunagu.
WynapaaH BUpUHUMCH, Bpounw-MaraH (6) TECTUAMP. YHaa
XETEPOCKEAACTUKNNKHU Yn3uKIn opmanapw, arap Maexya 6ynca, yweéy Tect
épaamMuia aHuknaHaau. TeCTHU amanra oWMpKLL YYYH Kyinaarv xucobnawnap
amanra owwmpunaau:

1. Kyn omunnu perpeccuauu 3KK yeynupaH dowaanadraH xonaa
Kongauknap xucodnadagu.

2. KonguknapHuHr KBagpatnapu Ba ynapaaH perpeccaHfg cudartunga
dboilpanaHraH xonaa, perpeccopnapra HucbaTaH perpeccus  Mogenu
xucobnaHaau, svHu ' =0, + 8, x, + 0.2, + ... + 0,1, + xatonuk mogenu
XMcoBNaHne, YyHUHr I caknaHaau.

3. Oxupru mogengaH F-ctatucTtuka (Eku LM-cTatuctukacu) xucobnamus,
YHUHT p—KuiamaTti I, TakcumoTu (Eku X, TakcumoTtun) aaH doitgananmnd
xucobnanagn. byHga

R:/k
(1-RY)/(n—k—1

F-crarucTtuka —

(LM cratnctuka = nlt;

HonMHYM runoTe3a XOMOCKEAACTUK/IMK (hapasvHWM TalKui 3Tagw,
WYHUMHI Y4yH Tawnama acocuga xucobnadrad F- ékm LM-ctatuctukacu
TEMUWNAKM Y3UHUHT KPUTUK KuidMaTnapuaaH 6anana 6ynca (Bku p—kuidmat
aHbaHaBuit 1%, 5% ékun 10% faH Kam 6ynca), HONMHYM rMNoTe3a paj aTunaam
Ba MoieNn/la XeTePOCKeAaCTUKMK MYaMMOCU MaBXyA UMY aHUKNaHaau.

Kyimpa xucobnaHran FOOD = (3, + 8, « INCOME + u* wmopenra
(FOOD - wmyalisiH yil  X{KanurmHUHT  OMAMK  O3UK-OBKAT MWCTEDBMONM,
INCOME - wy yi XYXanuruHUHr OANWMK [apoMajW, MUHI cymnapaa)
abTMOOP 6EpPUHT.




IKOHOMETPHKA YKYB KYNINAHMA

4.3-)XXKAABAN FOOD = f, + B, « INCOME + u Mmopenuaa
MYNbTUKOJIMHEAPNUK anomMaTtnapu

Variable Coefficient  Std. Error t-Statistic Prob.

Mopgen napameTpnapuHu  xucobnaHraH —napameTpnap  6unad

anmawTupcak, perpeccus TeHrnamacuuun FOOD = 244 + 0.6 « INCOME
KYpUHMWIMAA  €3UW  MYMKUMH  6ynaau. [NapameTtpnap  uvwopanapu
KyTUNraHmaek: yin xyxanuknapu papomagnapu 100 MuHr cymra owca,
ypra xucobaa 03vK-0BKAaT McTebMonM 60 MUHI cymra owmokjga (6olwka
omunnap Yyarapmarad wapoutaa). [apomagu WVK YA XYKanuknapw
ypta xucobpna 244 MUHr cyMra 3SKBWUBANEeHT O03UK-OBKAT WCTEBMON
Kunmokaanap. WKTucoaun xuxataad papoMagu WyK yu  xypkanuknapu
KaHpaan Kunub, 03UK-0BKaT UCTEBMON KUNULWKM BUPO3 MaHTUKCKU3 TytoNnca-aa,
YHU TYLYHTUPWLL MYMKWH.



SKOHOMETPHEA YKYB KYITAHMA

Bupuryngan, 6usfa yn XyKanuknapuHuHr swaliv TyFpucuaa Mabnymor
6ynMaca-fia, gapomMagu nyK YW TOMOpKaja eTUWTUPUAraH O3UK-OBKATHM
UCTEBMON KMTraH 6YANLLIA MYMKIAH.

UkkuHympan, arap 6y xucoGnaHraH napaMeTpHUHr CTaTUCTUKacura
abTmbop Gepcak, Yy CTaTUCTUK Myxum amac. KynuHua gapomap onguzaru
napaMeTp MUKTUCOAMA >KMXETAaH Kapop Kabyn Kunuwaa wuwnaTuaradu
Gouc, @auHaH LWy MAPaMeTPHUHT  CTATUCTMK  XOCCanapu — MyXAMPOK.

Ywéy muconma B, cTaTMCTUK Myxumnurn 1% pJapaxaga, SbHW  arap
mogen “TyFpu” xucobnarrax 6ynca, yHu Kapop Kabyn Kunuw yyyH doiganasca
6ynaau.

Mogen “TyFpu” XxucOBMaHraHAMIMHK 6GUP KaHya TecTnap opKanu
aHuKnaw  MymkuH. bBpouw-Maranw (BM) TecTu HaTWxanapu  WYHU
KypcaTaamky, F- éku X *-CTaTUCTUKACK V3UHWUHI KPUTUK KUAMaTnapuzaH
GanaHg  (F-statistic=8.54,  Obs <« R — squared = 7.31)  €éku  ynapra
MOC  paBulWAaa  xucobnaHwraH — pKuimatnap  (Prob.  F(1,38)=0.058,
Prob. Chi-Square(1)=0.0067) aHbaHaBuih 1% pgadH kuumk. byHpa H, 1%
MyXUMIMK Japaxacuaa pag stunagu Ba ywéy wmogenga bll-tectura
MyBODUK XeTepoCKeAaCTUKIIMK MyaMMOCH MaBXyaNUruHU KypcaTaau.

4.4-YKAQBAN FOOD = g, + B, « INCOME + u mogenuaa
Bponw-MNarax (BIM) Tectu

Heteroskedasticity Test: Breusch-Pagan-Godfrey




IKOHOMETPHKA YKYB KYTITAHMA

Variable Coefficient  Std. Error t-Statistic Prob.

Mopenga XeTepocKedaCTUK/IMK  MyaMMOCWMHW  aHukiawaa Yaur
TecTuaaH xam onganadunagu. by TeCcTHM amanra oWMpKULL Kyinaarmya:

1. Kyn omunnum perpeccustn IKK ycynu opkanu xucobnab, konauknap
Ba Mofien 6yinua perpeccaHa (1) Ba ynapHUHr KBaapatnapu xucobnaHaau.

2. Konauknap KBajgpartnapvHu perpeccaHp cudatuaa wwnatub,
ynapHu moaen Oyiuya perpeccaHfi Ba YHWHr KBagpatura HucbataH
perpeccus Mopenu xucobnaHaan®, swhm i1 =0, +0, 5 + 6.  + xaTonuk
MOZenn xucobnanunb, yHuHr K- caknaHaam.

3. Oxuwprm MopengaH F-ctatuctuka (ékm  LM-ctatuctukacw)
XMCOBNAHMB, yHUHT p—KuiaMaTu /', . TakcumoTtu (Ekm X TakcumoTw) gaH
tdonganaHnb xucobnaHagu. Kapop kabyn kunuw apaénu Bll-tectupaH
hapk Kunmanau.

Kyiuparn xapsanfa XeTepocKegacTUKIMK MyaMMOCHU MaBXyanuru
YaiT TecTu HaTuXanapu opkKanu kypcatunrad. Perpeccop coHuM 6uTTa

6ynravnurn  6ouc, EViews pactypu OGepunraH perpeccop (INCOME)
HUHI KBaApaTu KyLWn6 xucobnaraH.



IKOHOMETPHKA YKYB KYNTAHMA

4.5-)XKAQIBAN FOOD = B, + 8, «INCOME + u mogenuga
Yaut tectu

Heteroskedasticity Test: White

Variable Coefficient  Std. Error t-Statistic Prob.

KypuHub TypraHmpek, Yaut Tectu Xam Bl TecTM HaTMXKaCUHK
fsHa ©6up Mapra Tacguknagu. byHaa xucobnaHraH F-cTaTucTMKacu
Ba LM (Obs+R — squared) cratucTukacu 5% papaxaja CTaTUCTUK
Myxum 6ynraHnuru  yyys H, pag aTunagu Ba XeTepocKefacTUKNMUK
MyaMMOCH MaBXyAUrM aHuKNaHaau.




IKOHOMETPHKA: VK YB KYINAHMA

Bowka muconga KypaguraH oOyncak, ONAWHPOK  XucoBGnaHraH
sales = B, + B, price + B, ads + u Mopenuaa XeTepocke4acTUKINK
MYaMMOCH MaBXYA/UIMHM TEKLWNPHO KYpanauk.

4.6')‘KAH,BA," sales = [, + B, price + B, ads + u mogennga
BN Tecr

Heteroskedasticity Test: Breusch-Pagan-Godfrey

Variable Coefficient Std. Error  t-Statistic Prob.




Bl TecTtn HaTMXacu WyHW Kypcataguku, yHaa H, pag atunMainaw,
AbHWU  XETepOCKeAacTUKIMK  Myammocu 6y  mMogenga Wy, aeb
Xynoca Kkuncak 6ynagu. XeTtepockefacTUKIMKKa YaaT TecT Oyiuda
TeKWMPKUNraH xam By HaTWKa TacAWKNaHaW.  IMNUPKUK  Mwnapaa
XaMMa BaKT xaMm 60y XerepocKedacTUK/IMK Tectnapu O6up xun >aBob
bepmaign. XeTepockefaCTUKNUKHUHT  GYyHKUMOHaN KypuHUWKra Kapab,
Oy MKKana TeCT Xap XWn HaTuXa 6epuLLmn MyMKUH.

47-).KAHBA” sales = 8, + B, price + B, ads + u mogenupa
YauT tectu

Heteroskedasticity Test: White

Variable Coefficient  Std. Error t-Statistic Prob.




OHOMETPHKA: VK YB KYNNMAHMA

XeTepocKeAaCTUKMK acopaTnapu

XeTepockeacTUKIMK MyaMMOCK MaBXyAL Mojenaa opataa, mogenra
Teruwnu 6owka myammonap (mogen crneunduKauusicu, MacanaH) xam
6ynagu - ynapra Ternwau acopatnap 6owka 6ynca-ga, X03up YuyH
fowka Myammonap 6aprapad atunraH xonatga 3KK ycynu épgamupa
xucobnaHrad napaMeTpnap Ba Kapop kabyn kunuwpaa Kanjaw acopartnapra
ONUB KENULLUHK KENTUPUE YTamua:

» OKK ycynu épnamupa xucobnaHvraH napametpnap ypra xucobpa
xakukucugaH — cumxkumangu, svam E(5 ) =B caknanagm.
XeTepockefacTUKANK Ba  XOMOCKeAacTUKNWK  LapouTnapuaa
xucobnaHrad napametpnap 6up xun 6ynagu.

» OKK yecynu éppamupa  xucobnaHraH —napaMmeTp  cTaHgapr
xatonuknapn aca (1) aHr Kuuuk OynMangu (XOMOCKeaacTuk
xaTonap wapoutuga aHr Kuuuk 6ynaawu!) Ba (2) xakMkuw ctaHaapr
xaTonuknapgaH cwixkub konagu. byHpawm xatonuknap acocuga
xucobnaHraH  [/—CTaTUCTUKa Ba  p KUAMATNap Xam HOTYFpu
MabAyMOTHW KypcaTaguM Ba HaTuUXxaja HOTYFpU Kapop Kabyn
Kunuwra onub kenagum.

XETEPOCKEAGCTHKHHKKa Gapgol.u CTaHAapT XaTtonuknap

Arap bBIl Tectm €ku Yaut Tectm HaTwkacupaa moaenpa
XeTEepPOCKeAaCTUKIMK  MyaMMOCHM  aHWKNaHraH 6ynca, O3JKK  ycynu
épaamuga xucobnaWraH napaMeTpnapHWHr - CTaHAapT  XaTonuKnapwm
HOTYfpWM OYNraHnm YyuyH, WynapHW TyFpu xucobnaw makcagra MyBoduWK
xucobnavagu. TyFpu CTaHZapT XaTONMKNAap 3KOHOMETPWMK apabuétnapaa
Yant, Xybep €ku Oikep CTaHAapT XaToONuKNapu HOMM 6unaH MabnyMm.
bup Heyta onumnap MWWTUMPOK aTraHM Tydannu ynapHu Yaut craHpaapr
xaTonuKnapu éKu XeTepocKeAacTUKNIUKKA 6apaow cTaHpapT
xaTtonuknap ned opuUTUNaan. XeTepockeaacTUKIIMKKA bapgow
6epyBum cTaHgapT  xatonuknappad tdongananuo, xMcobnaxran
[—cTaTUCTUKacH  xeTepockeaacTukiukka  6HapgoLw [—cratucTnkacu
Ba X0Ka30 aeb opuTunagu.



WOHOMETPUKA YKYB KY

4.8-XXAQIBAN FOOD = g, + f, «INCOME + uw mopenuaa xerepo-

cKeAacTUKNMKKa 6apaoLl cTaHfapT XxaTtonuknap

Dependent Variable: FOOD

Variable Coefficient Std. Error t-Statistic Prob,

IOkopugarv Xagsanga KenTupunrax MabnymoTnap
4.3-xapsanpgaruaad  Gapky wyHaaky, yHaa 9SKK  ycynu  éppamupa
xucobnanran  FOOD=f, + B, «INCOME +~u  Mopenga  napametp
CTaHdapT XaTonukKnapu XxeTepockenacTUKNIWMKKa 6app.omnn x,mcoﬁnaﬂa.qw.
XucobnaHraH napamerpnap Kuimatu Oup Xun, NeKWH YNapHWHI cTangapt
xaTonuknapu xap xun. Wy Gouc, (—cratucTuka Ba p—KuAMaTnap Xxam
y3rapraH.  XeTepocKeaacTUKNMKKa  Gapgow  CcTaHgapT  xaTtosiMknap
kamairaHu 6ouc, [ CTaTUCTMKA OWraH Ba p KAAMATNap KamaWra,
ABHU CTAHAAPT XaToONUKNAp AHaAa aHUKNaLraH xucobnaHaau.




IKOHOMETPMKA: YKYB KYNTAHMA

4.6. ABTOKOPPENALMUA

ABTOKOppEnAuMs MyamMOoCH KynuH4a AWHaMKK
Katopnapga yuypangu. [laycc-MapkoB  waptnhapugad 6upu - Oy
y=By+ Bigy+ B3y + o+ Bz, +u perpeccus MOAENNHUHT
Tacopudmin xaTonapu 6up-6upu 6unaH 60FNMK 3mac, (apasuaup, AbHU
covlu,,u,) =E(u,.u,) =0, i #]. byHpain dapas KpoCC-CEKLMOH

MabnyMoT Typura KYnpok TYFpu Kenca-Aa, AWHaMuK Kartopnapaa KynuHya
6yaunaan. MacanaH, Y36eKUCTOHHUHI UKTUCOAMI YCWLLI KYpPCaTKUYNapuHu
onawnuk. bup Wunu 6GanaHg Youw KypcaTKuun Kaing atunrad  6ynca,
KeMWHIM Aunnapaa xam WyHAaw 6ynuwm KyTunagu, SbHU TaHAaMaHWUHP
MKKWTa KMAMaTK opacuia KaHgangump 6oFnuknuk 6op. byHaan 60fFnmMKaAnMK
MOAENHUHT [aycc-MapkoB  WapTnapuHy  KOHWKTUpManaw, wy cababnu
9KK ycynu éppammpa xucobnavrad napameTpnap Kepaknu xoccanapra
ara 6ynmanpun. XucobnaHrad napaMeTpnap Kapop Katyn KUnuvuaa Kkepakcus
6ynub Kkonaau.

Arap OyryHru KyHparv Tacogudui  xaTonuk  yTraH  paepparu
KMiMaTth OunaH GofnavraH 6ynca, 6MpuHuM TapTubaarm aBTOKOPpenauus,
YHAAH ONAMHIX AaBpfarv XxaTonuk 6unad 6BoFnaHraH 6ynca, MKKUHYM
TapTMbaarM  asToppensiuMs Ba  X0Ka3o  fAeiunagn.  BupuHum  Ba
YHOAH OKOpWU TapTuBaarn aBToKoppenauus mycbaT Eku  MaHdum
KuAMaTnapHu Kabyn Kunagm.

ABTOKOppEensiuMs MyaMMOCHHM aHUK 1AL

XeTepockelaCTUKNWKKA Yyxiwab, aBToKOppensauuMs MYaMMOCUHWU XaMm
rpabuknap épgamupa Taxmn KUauw Ba ypraHuw MyMKuH. 4.4-pacmpa
Konauknap BakT 6yiMya TacBupnaHraH. KypuHub TypraHupgek, 6wp
AaBpAaa Konguknap Mmycbat 6ynca, KeuuHrn paspaa xaMm  Mmycoar,
mManbuin  6ynca, KeuWuHru faBpaa  xaM  MaHdui  KuidMatnap  Kabyn
KunMokaa. by xonat 4.5-pacMpaa AaHaja AKKON TacBUpnaHraH.
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4.4-PACM Myc6aT aBToKOppenauusra ara Konauksiap
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4.6-PACM ABTOKOppensiuManaimMmaraH Konguknap
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IKOHOMETPHKA VKYR KYNNAHMA

Mpadmk ycyn aBToKOppenaums MyamMMOCHHM MHCneymns
KUAUW  UMKOHWATMHKM  ApaTtca-ga, Yy Qopman Tect smMac. OHr
Mawxyp dopman TectnapaaH 6uwpu - 6y [lap6uH-YoTcoH TecTuaup.
[ap6uH-YoTcoH cTaTucTukacu (d) kymmparvwya xucobnaHaau:

Z! i, —a,
Z&f

[ap6uH-YOTCOH CTaTUCTUKACUHUHI cypatm [=2 paH 6oWnaHuwm
ih, ; MWNATAWAEH Kenub uMKagu, Maxpaxu 3ca perpeccus MOZgenuHu
xucobnawpad kenaguraH RSS  HM  Tawkun  9Tagu.  [ap6uH-YOTCOH
TECTUHUHT 3XTUMOSIUI TakCUMOTU #, ra GOFMMK, I, 3ca perpeccopnapra
poFnmk, 6ynrann Gowuc, -, [~ eku X' — TakcumoTnappaH Qapkau
YNapokK, YHU YHUBepcan KWUMatnap ydyH KenTupub uukapuil Mypakkad
macana. JlekuH [lapéuH Ba YOTCOH d-CTaTUCTUKaHu nacTku (d,) Ba oKopu
(d,) KuAMmaTnapuHu MyBabdakuaTnM  xucobnab uukuwra (anoxupa
XajBannap spatunrad) Ba 6y KMAMaTtnap aBTOKOPPenauus rmnoTesacuHu
TeKLWWUPULLAA ULLNaTUNagu.

4.8. JAPBUH-YOTCTOH CTATUCTUKACH
EPLAMUIA KAPOP KABYNT KUNALL

Jlap6uH-YoTcoH ctatuctukacu  Hu 6up 03 yaraptupus, @ =~ 21 —p)
KyPUHMALIMAA MPOAANaLl MYyMKUH; ByHAE,

Zr}. i,
Z&

AbHW 1. Ba . , ypracmparn OWpWH4YM TapTmbparn Koppensauvs
koappuumentn. | pl=<1 6ynramm ywyn 0<d <4 6jnapn. Arap d HuHr
xucobnaHraH Kuiamatn 2 atpodmpa 6ynca, OGUpMHYM  TapTMBaaru
aBTOKOppensiuuMs Myammock Maexyn 6ynmaingu, d < d, ékn d > d, 6ynca,
BUpMHYM TapTMBaary aBTOKOPpeNnAaUna MyaMMOoch MaBxya 6ynagu.

P




SKOHOMETPHKA: YKYB KYNNAHMA

d

MacanaH, KelHc uctebmon dyHKUUACKH XucobnaHranja (4.3-xagsan),
d=1.86 akaHNWUrv Mabnym 6ynrad san. by CTaTUCTUK HYKTaW HasapaaH 2 faH
QapkMMK [eraH caBon TyFunagu, YyHKU Gapkau 6ynca, aBTOKOppensuus
MyaMMocCu MaBXyz, 6ynafu, akc xonaa 6ynMann. byHu Teklmpuw Makcagmnaa
d, Bad, HWKaABanaau 6uUTTa perpeccopsin Moaen yuyH Tonué onmb, 4-d, ea
4-d, xucobnab onamus.

4.9. FOOD= B, + B, «INCOME +u MOOENUAA
[IAPBWUH-YOTCTOH CTATUCTUKACU EPOAMUIA
ABTOKOPPENALIMA MYAMMOCWIA TEKLLWPWLL

KypuHub Typranupek, xucobnauran d—1.86 H pap astuamaingurau
nHTepBanga xounawraHu Tyhainnu GMpuHYM TapTubaarM aBTOKOpPPensauns
MyammMock 6y Moaenaa inyk, Ae6 xynoca KunuHagu.

[apbuH-YOTCOH TecTWHWM amanra owwvpvwpaa 6up HeyTa LwapTnap
amanra owuwKn Kepak. bupuHumpaH, perpeccopnap AeTEPMUHUCTHK
6ynuIIM  €KM CTOXAcTUK Gynmacnuri waptu 6unaH. MacanaH, KeluHru




d

0 1.442 1.544 1.86 2456 2.558 4

6obga kypcatunradH AR(1) Ba OKOpPUPOK aBToperpeccus mofennapuaa
perpeccopnap perpeccaHAHuHr narnum kuimatugaH mbopat 6ynraHu yyyH
LEeTEePMUHUCTUK 9Mac.

MkkuH4YMpaH,  Tacogudui  xaTonuknap — HOpMan  TakCuMMoT
KOHYHWra 6yiAcyHuiuM kepak. by wapr 6axapunagurad xonarnap Kyn.
Ba yuuHumpaH, 6y TecT dakaT GUpPUHYM TapTWBAarv aBTOKOPPENsLWSHM
xucobnangn. Arap mopgenga HOKOPUPOK TapTubparv aBTOKOppenauus
MyaMMOCK MaBXyp 6ynca, By TeCT YHU aHUKaManu.

Bpoww-roadpu (BI) Tectu

[NapbuH-YotcoH TecTu OunaH 6GOFIMK KaMuyunuknap yHu amanga
vWNaTUWHK  6Mp 03  4Yerapanaigu. Yeknosnapw  Kampok, SbHW
CTOXaCTMK  perpeccop Ba tOKOpM  TapTubgarn  aBTOKOPPEensiLusiHu
xucobra onysuuM TecT bpoiw Ba loadpu TOMOHMAEH wWNAd YMKUAraH.
Yuu opataa, bl Tectv éku LM TecTv HOMK BunaH roputunagu.

Y Kynuaaruda amanra ownpunagu:

1. Kyn omunnu perpeccusHm 3KK ycynu opkanu Konauknapu
xucobnaHagn.
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2. Konguknap 6apya perpeccopnap Ba Konavkiap narnapura HucbartaH
xucobnaHagu, AbHU

o o

i, =0, +0,2, ¥ 0.3, + ... ¥+ 0,2, + 5,0~y + 0505+ ...
+p, i, , +xaTonuk moaenu xucobnanue, yHuHr I- caknaHagu.

3. Oxupru mopenpa I, : 0, = P, = -+ = 0, = () Tekwupunagn. byHaa
XeTepockeflaCTUKNUK TecTnapura yxwaw pasuwga (1) F-tectpaH éku (2)
LM-tectaaH donganaHca 6ynagu. LM-ctatuctuka 6uMp 03 6GOWIKAYapoK

xucobnanagu LM—cratuctuka=(n—q/R: .

byHgaH Tawkapw, asTokoppensyusara bIr 6yiumnya TekwmpuwaaH onguH
MOAenga XxeTepocKeAacTUKIMK MyaMMOCUHN MYKOTULL KEpaK.

Arap F-tect €ku LM-TecT HaTwxacura kypa HONWHYM runoTesa pag
aTunca, AbHW xucobnaHraH F- ékn LM-CTaTUCTMKacK Teruwnu Y3uHWHr
KPUTUK KuimaTtnapupgad 6GanaHg 6ynca (EkM  KuUmaT aHbaHaBuin 1%,
5% éeku 10% paH kam Gynca), mMoaenja aBTOKOPPenAUWMs MyamMOCH
MaBXyaMrn aHuKIaHagm.

AsTOKOppenauus acoparnapm. ABTOKOppenauuns MyamMMOCH
maexyg OKK ycynu 6unaH xucobnaHraH napametrpnap ypra xucobaa
CUKUMaca-Aa, YnapHWHr camapafopivri, sSbHM CTaHAApPT  XaTonuru
HOTYFpKU 6YNMEG YnKaau. Arap Maexyn aBTOKOPpPenAuusa uwopacu mycéat
6ynca, cTanaapT xaTonuMKnap XakuKuMcuaaH Kuuukpok 6ynaau. by mopen
napaMeTpnapuHM  CTaTUCTUK  MYXUMNWK Jlapaxacura TeKWupunraHaa,
acnuaa "Myxumpok” papaxaHu Kypcatagu.

ABTOoKOppenauus MyammocuHu OGaprapagp oTuw. byHpain casonra
Xaeob OGepuwpaH onavH Mogenga asTokoppensuusafadH onguH  6oluka
MyamMonapHu Xxan Kkunuw 3apyp. MacanaH, Kkyn xonnapga mogen
HOTYFpW TaHnaHraH 6ynca, aBToKOppensauusra TEKWWPYBYM TecTnap
aBTOKOppenAaAuMa MyaMMocura uiiopa KunuwuM MyMKuH. Mopenaa TyFpu
perpeccopnap TaHNaHuLWK 6unaH aBToOKOPPeNsiLus MyKONULLKN MyMKUH.

Arap Bl TecTu HaTxacupa mogenga asTOKOPpenauns MyamMmoCH
aHuknaHca, 9KK ycynu €pgammpa xucobnaHraH napameTpriapHuHr
CTaHAapT XaTonuKnapu HOTYFPU OyAraHu yYyH ynapHu TyYFpu Xucobnaw
Makcagra MysoduK  xucobnaHagu. TyFpM  CTaHAapT  XaTonauknap
3KOHOMETpUK  apabuétnappa Hbai-Bect  cTawpjapr  xaTtonuknapwu
HoMM  BunadH Mabnym. byHgaH Tawkapw, 9KK ycynupaH BO3
keund, ymymunin kagpatnap ycynu (YKK) paH donganaHvin xam Makcagra
MyBODUK,



TEKLWWPULL YHYH CABONIAP

CABON 1. Kyamgarm kyn omunnum perpeccus Mogenu 6GepunraH 6yncuH
Y. = 8{: : o lgi JYL. ” B,' k'_-, + U,

a. Kangananp sHrunuk X, perpeccopu 2 6upnukka owupam, X, aca
yarapmagu. byHaa Y yprava kaHpain MUKAOPra yarapuim Kytunaau?

b. X, perpeccop 3 6upnukka kamaiimé, X, aca ysrapmarax 6ynca, Y
ypTaya KaHgain Mukaopra yarapuiiv Kytunagu?

c. Tacaesyp KunuHr, (a) sa (b) nyHkTnapaa kentupunras perpeccopnap
yarapuwu 6up BakTAa amanra owwmpungw, sbHu X perpeccop
2 6upnukka owau Ba X, perpeccop aca 3 6MpnMKKa Kamanau.
ByHuHr perpeccaHa Y ra Tabcupu Kanaan?

CABON 2. Kyn oMunnu perpeccusi Mogenuaa HUMa yuyH MKKM MynbTUKONNIMHeaPp
perpeccopnap MWwWnatuW MyMKWH 3mac? KyWuparn Kyn omMunnu
perpeccus mopenu 6epunrad 6yncun Y =5, + 8. X, + B, X, + u.
MynbTuKONNuMHeap ysrapyeuunapra MUCON KENTUPUHI. YHUHI KaHZan
acopatnapu 6op?

CABON 3. Kyinparu Kyn oMunnu perpeccus Moaenu 6epunran 6yncuH
Y= ﬁn + 38| Xy F B:X.u + u,
Ba ynap 6yiunya Kyimaarv Kysatuwnap 6Gepunra:

1 0 1
2 1 2
3 2 1
1 2 0
0 1 1
1 2 1
2 0 1
1 1 1
2 1 0



CABON 4.

CABON 5.

a. KK ycynu éppammuaa mMofen napaMeTpnapuHu  xucobnadr
Ba yNapHU TankKuH aTUHT.

b. Konguknap u,. u,.... 1, HA Xucobnab, ynap acocupa perpeccus
CTaHAapT XaTo/Inr Xakuaa Mynoxasa kopUTHHT,

c. Perpeccopnap ypracuga TaHnama KOpPPensuusCUHM XucobnaHr
Ba YHW UKTUCOANK TaNKUH KUMKHT.

d. SSE, SST, SSR Ba 1" Hu xucobnaHr.

Kyivaarmnapuu kancu 6upu OKK ycynu épaammpaa xucobnaHraH

napaMeTpnap KMimatnapuHu CumkuTagu?

a. Perpeccus Mopenuaa  XeTepockeAacTUKIMK — MYyaMMOCWHUHI
MaBXyanuru

b. Kepaknu yarapyBumHUHI perpeccus Mogenuaa Tylwmuput Konaupul
c. Perpeccus mogennia aBTOKOPPenaLuUAHUHT MaBXXyamri

d. Perpeccns Mogenuja WKKW perpeccop ypracupgaru TaHnama
Koppenauusacu 0.95 TeHr akaHnura.

Kyingar Kkyn omunnu perpeccuss mMofenu OGepwnraH 6yncuH
sales = B, + B, price + B, ads +u 6ynpa B, Tosap Hapxu (price)
HUHr coTyenap (sales) xaxmura, [, sca peknama xapaxarnapw
(ads) HWUHr COTYBMAp Xamura XxapaxaT KWAWHraH JaBpaaru
TAbCUPUHU  YnYailgu.  Ywby mogen  6yduya  mMabaymotnap
sales.xlsx painupga MyxaccamnawiTUpunraH.

a. CoTyBnap XaXKMWMHWHI anoxuMaa Hapx Ba peksiama xapaxatnapu
ypracugarn 60FNMKJIMKHN KYPCATYBYM HYKTaNM ANarpaMma YN3uHr,
KOBapuaLusa Ba KOPpenaums KypcaTkuunapuHn xucobnamr.

b. 9KK ycynu épaamupga mopen napametpnapw, [, F-ctatuctukaum
xucobnaHr Ba napameTpnap cudatv xakuza Mynoxasa HopUTHHT.

c. Toeap Hapxu COTyBNapra TabCcup 3TMOKAaMK? Bepunrad MabiymoT
acocupa H,: B, =0 Ba H, : B, #0 runotesacuuu TeKWWPHHr Ba
Xyn0ca KWUIIUHT.

d. Peknama xapaxaTnapvHuHr camapacu KaHgan? ®upmanap
peknamara COTYBnap XaXMWHWM OWMPpUWL Makcaaupa wmabnar
capbnaingunap. JlekuH 6o3op Tanab Ba Taknud KyynapuHWUHr
Gup-6upMra TabCUPU HaTMXKacufa peknaMma KaMnaHWACUHWUHI
camapacu KyTunraHgek 6ynMaciuri MyMKuH. byHu Tekwwmpuwl
makcagnga H,:B.=1 Ba H,:f,>1 ranotesacuHu
TeKLWUPUHI Ba XyN0OCa KUKUHT.



e. CoTyBnapHuHr Hapx anacTUKiurn’® Kangau? by casonra xaBob
Gepuw y4yH anacTUKAMK GopmynacuaaH donganaHud éku moaen

cneuyudukaumsacunn  LOG (,}}EE};) = B + B; LOG (price) + B ads
ra yaraptupu6 amanra owmpca 6ynagw, 6yHaa [, 3nacTUKIUK

KO3hPUUMEHTUHM KypcaTaau. XucobnaHraH Hapx SnacTUKIUK
XaKuaa Mynoxasa FopUTHUHT.

f. Pexknama xapaxaTnapuHuHr onTuMan XaxXmu Kadaan? Peknamara
KaMm xapaxaT KWNMHCa, Y KaMpoK OMMaHKM Kampab onagu Ba
COTYyBMAp XaXMura TabCUp 3TMac/IUrn  MYMKUH. WKKWMHYM
TapadaaH, Kyn xapaxart KUIMHCa, COTYBAap XaXMu OWunLIK eTapav
6ynmacnurn  MymkuH. LWy 6ouc, peknama xapa)aTnapuHWHI
onTUman xaxmu O6ynuwm  kepak. By casonra  kaBob
6epuw yyyH GupmMa yMymMun xapaxatnapu oup xun dapasuvHu
KUPUTUHT.

CABONNG. KyAnzgar Kyn OMWUANKM perpeccus Mopaenud OGepunraH  GYNCuH
children = B, + B,age + B,age’ + B,educ + B,urban + v 6yHpa
B, Ba [B. pecnoHgeHT &wmn (age), [, Tabnum papaxacu (educ)
Ba f, pecnoHAeHT sAwaw Xouu (Wwaxap €ku Kuwnok) (urban)
HUHT  Gapsangnap coHu (childrem) ra TabCcupMHW  Ynuangu.
Ywéy wmopen 6yimya Mabnymotnap fertil2.xlsx  dainnupa
MyXKaccamnalTUpuIraH.

a. 3KK ycynu éppamuaa ylwby Moaen napaMeTnapuHi xucobnanr.

b. Yw6y wmopenpa xeTepocKeaacTUK/IMK MyaMMOCKH MaBXyamu?
Arap maBXyg O6ynca, yHM perpeccuss Mofenu Hartwkanapura
KaHaan Tabeupu 6op?

c. XetepockepacTukiMkka  6Gapaow  CTaHAapT  XaToNUKNapHW
xucobnab, XeTepockefacTUK MaBXyA perpeccus  MoAenu
CTaHAapT  XaToNuknapu 6unaH  CONUIITUPUHI.  TafIKMKOTYM
xap AOMM LUYHZaN Kapopra Kenagumu?




AWHAMUK KATOPJIAP
PEFPECCUACH

5.1. NATJIAP, BUPUHYU AUUPMA, TOTAPUOM BA
YCULL AAPAXKATIAPH

[OuHaMuk Katopnap — MyawsH y3rapyBYMHUHI BaKT 6yiuMda TynnaHrau
KuiAMaTnapunan wbopat. [AwHamwk KatopnapaaH woopaT TannamaHwHr
KpOCC-CeKUMOH MabiyMoTnapAaH ubopaTr TaHnamajaH acocun dapku
WYHAAKK, KPOCC-CEKUMOH KysaTulwnap MyawsiH yarapyB4yu Oyiuya 6up
BaKTAa UMFUNraHn yuyH Gup-bupura Tabcvp aTMainam, AMHaMUK Katopnapaa
3Ca, aKCUHYa, TabCUp aTagu.

Mw xaku y3rapyBUMCMHM Kypahnuk: 6up Xxydyaaa ©6up Heuta
WwaxcaaH MW xaku 6yinMua MablyMoT CYpoBHOMa opKanu iusunca (kpocc-
CeKUMOH TaHnama), Tacoaubuit TaHnaHraH 6Up LWAXCHUHI MWW  XaKUCU
BOWKACHHUKMIra TabCUp 3TMaWAW. BUp LWAaXCHUHI MW XaKu BaKT 6yiuua
(oma-oi, macanaH) wuFunraHga (guHamuk kKatopnap), YHuHr despangaru
oWnurn 6anaHa 6ynca, mMapt oWugarucu xam 6anaHg 6ynuwmM KyTunagw,
A'bHU Y3rapyBYMHUHT BaKT 6yAnya KuimaTtnapu Gup-bupura tabeup atagu.

Bowka mucon cudatuaa Y36ekncToH PecryBnmMKacHHUHI MKTUCOAMIA
youil  KypcaTKuunapu Aunnap 6yAuua  Kypunrasga, 6Mp Avnm  1oKopu
flapaxafaru ycuw KypcaTKWuu Kanj aTunraH 6ynca, KeuHru wunnappa
XaMm KOpPW Japaxagarv ycuw, 6up “mnum nact 6ynraHmpaa, KemuHru
Aunnapaa xam nact 6ynuiumM Ky3atunaam.

OuHaMuk KatopnapHuHr ywby xoccacu MabnaymMoTnapHu Ttacogubun
TaHnama cudatmaa Kypunrasga, wWKTUCoAMM Taxaunga oup  katop
KUAMHYUNMKNApHW TyFampaau. bowka TapadpgaH, AWHaMuK Kartopnap,
Kpocc-ceKUMOH Tawnamapad @apknuM  ynapok, AWHAMUK  TabCUPHU
xucobnaw WMKOHWATMHM sApaTagn. KeiunHrn onga uHGnsauma 6ynunua
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CU3HMHI 3Hr sxwKM HawopaTuHrM3 KaHpan? by kabu casonra AWHAMUK
Katopnap kaBo6 Oepca-fa, YyNapHM TaxIun  KUAMW  KPOCC-CEKLMOH
TaHnamanapra xoc bynmarat ycnybnapHu Kypub Yukuwra yHaanau.

OvHamuk Katopnapga Y ysrapyBuYMCUMHUHI [ BakTAa Kabyn kunrad
Kuiumatu Y, 6yHaa kysatuwnap coun T, avamn i =1, 2,... T peb 6enrunaHagun.
Tawnama poupacupga [ Ba yYHAAH KEWUHIM BakT [+ Kys3aTUWNapHWUHT
BaKT O6yiu4a wuHTepBanuMHW Kkypcatagu. MacanaH, arap ! “Aunnapaa
6epunrad 6ynub, Y, yarapyBYUMHUHI 6YryHrM KyHaaru KUAMaTUHW Kypcatca,
YHUHr yTraH wuarM kuwiimatu Y |, assBanru iungarn kuidmatul, = Ba
X0Ka30 aeb benrmnaHau.

OuHaMuk  Katopnapga y3rapyBYMHWHT  ONAWHIM  KUAMATNApUHW
WwnaTMLAa Maxcyc aramanap Kynnawunagn. Y o - MabHO Xuxatuaad
Y ysrapyBUMCMHMHI yTraH BakKTgaru KuiAMaTWUHKU Kypcartca-la, YHM
Y Y3rapyBuUMCUHUHT OMPUHYM narn Exku eupunym narmm Y, Y sca Y
y3rapyBUMCUHUHT j—naru ékun j—narnu Y aeb roputunaau. Y yarapyBUUCUHWUHT
! Ba (-1 opanusmparu yarapuwm Y Y, YHUHr OUpUHuUKM ailMpmacu
ne6 aranagn Ba AY =YY = ne6 GenrunaHagu. Kyiuparn xapsanga
Y yarapysuuHuHr Y3P AMM koW 6owura muconupa XucobnaHraH
narnv Ba GUpUHYM aMpMacyu KenTupunraH.

¥ Y36ekucToH Pecnybnukacu xoH 6owmra
S.1-KAABAN AUM (Y ), Mmuur cymnapga

{, wunnap ¥ Y AY ¥
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AvHaMuK Kartopnapga WKTUCOAMA Taxnun  KYNUHYa  ynapHWHC
norapudmnapuHn  E€ku norapupmnap anMpmacuHu xucobnaw  opkanu
amanra owwupunagun. ByHuHr 6up Heyta cababnapu 6op. BupuHungaH, kyn
UKTUCOAMM KYpcaTKuynap, XymnagaH, MM TtakpubaH aKMNoHeHuuan ycuiu
KypcaTKuuynapura ara, sibHM BakTnap opanuFugaru ycuul cypwbartnapu 6up-
6upura xyga akuH 6Gynagu. ByHgai katopnap norapudmnapu Takpubad
YM3MKSIM YCUL KYpCaTKUYIapyuHK KypcaTaau, Ynusuknu yHKuMsanap aca Kynan
MaTemMaTMK xoccanapra ara. MKKWHYMAaH, Kyn WKTUCOAWMM KypcaTkuynap
norapu®MNapuHUHr  CTaHaapT  xatonuru  Kabyn KuiaraH  Kuimartura
nponopunoHan 6ynaau Ba LUYHWHr y4yH BaKT 6yiuda yarapManaun?’.

Y36eKMCTOH PecrnybnuKacUHUHT KOHM 6owura TYFPU Kenajurau
ANM  3KCnoHeHuuan YeuwHKM HaMoéH Kunca-fa (5.1-rpadwk), yHUHr
norapupMu TakpubaH uYM3MKAM Y3rapuwHKu KypcatMmokaa (5.2-rpadwuk).
byHaaH Tawkapw, uWKTUCOAYMNAP  YCMIL  KMAMaTNapuHu - Takpuoun
xucobnaw  Makcagupa sorapudM  aivpMmacugad  bonaganaHuwaam.
5.3-rpapukpa norapudmnap anvpmacu yCuW KuAMatnapura Takpubad
AKUH; aWHUKCa, YCWULW KypcaTKuynapv ONAMHIM  Wunnapra HucbartaH
nacTpoK, KuiAMaT Kabyn KunraHuja sHaga akuH 6YnuLK KYPUHUE Typnbam.
5.4-rpadukpa aca, 6olKa AMHAMUK KaTop — KanTa MONMUANawW craBKacu
TacBMpsiaHraH. Y36eKUCTOH MYCTaKWANMIMHWHT facTnabku Winnapuga pyi
bepraH runepuHdnauMs KailUTa MONUMANAW CTaBKacuMAa Y3  aKCUHM
TONraHAUru KYpuHUG Typuéan.
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5.1-PACM Y3P AUM xoH 6olumura, MMHT cymnapaa
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5.2 ABTOPETPECCUA MOJENTIAPU

ABTOperpeccus MOAENW WWnaTunaguraH nar cowura kapab, 6up
HeuyTa TapTMbAa 6YyNMWM MYMKMH. BupuHYM TapTubparu aBTOperpeccus
ékn AR(1) Mogenu Kyiuaarv KYpuHuLLra ara:

Y=8+8Y-+Tu
AApMM  xonnapaa, y3rapyBYMHM  BaKT  byuMya  y3rapulUMHK
MoaennawTupuL KU3WUKapAUPOK, 6ynca, AR(1) MOAENUHN

AY =B, + B, AY |, + u kypuauwnga udboaanaw Makcazara MyBopuk,

p-Taptubagaru asToperpeccus éku AR(p) Mogenu aca Kyumparu
KYPWHULLIa 3ra:

=08 % 0. Y- i+ 8%t ¥ 8,¥-, +8,

MporHo3 Ba MPOrHO3 XaTONWrK. TacaBBYP KWAWHT, Y y3rapyBuw
6YiMya AMHaMuK Katop WuFunrad Ba yHu AR(1) mopenugaH doitgananmb
NPOrHO3NAWTUPKLL, FbHW Y, ., HWU TONWW Macanacu Kywunrad 6yncun.
B, xampa B, 6Gepunmarannurm ydyH ynapHu OKK ycynu éppamupa
xucobnab,  lOKOpMAErM  aBTOperpeccuB  TeHrnamagaH  ¢oinpanaxué

nporHoanawTtupunaan: Y — By +B. Y. . MporHos xatonurn - 6y
NPOrHO3NAWTUPUNTaH Y3rapyBUYMHN YHUHT XaKuKuil KuiimaTugaH hapkukm
KypcaTagu:

Mporxos xatonurn =Y+, — ¥,.

Unguanu ypraya KBagpatuk nporHos xavonuru (RMSE)™ - nporHos
XaTONUMMHUHIT XaXKMUHUHT KYPCaTKU4W BYNunb, YHUHT KMMMaTH KKK MaHbBagaH
Tawkun Ttonaau: (1) TacoauduiA XaToNMK 1, HWUHT HOMabAYM MNPOrHO3
kuitmaTnapu xamaa (2) A, xampa B, napameTpnapuHu xucobnaiwaa Byxyara
KenagwraH xaTonuknap.

RMSE=4(Y., = Yoo, 1s )

BupuHuM MaH6a UKKMHUMCHAAH KaTTapok 6ynca, abHU napameTpnapHu
xucobnawga BYXyAra KenaguradH XxaTonuknap eTapau  Kuuuk  6ynca,
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macanaH, Karrta TaHnama OunaH MW Kypunrasga, w3 OepaguraH xonar,

RMSE =yVar(u,), sabiwm RSMFE perpeccus cTaHZapT  XaTo/MUru
(SER) ra TakpubaH aKkuHnawagu.

Mubnauma papaxacu KeMuHrv unga kaHpaw 6ynagu? by casonra
aBob KeHr omMMara Kuaukapnu. Mapkasuid 6aHK MOHeTap CWECATHM
lopuTUlWAa  MHONAUMA  aapaxacufjad  3apypui  mabnymot  cudaTtupa
bonganaHagn. Monus Basupnurn TUIUMKMAA KEUUHIM WUN YUyH GrogXKeT
TacguknaHaétraHuga  vHGNAUMA  gapaxacuHu  MHo6atra  onuMHagu.
®upManap COTYB XaXKMNapuHu nporHo3nawTupaérraHga wuHdnsuua
KuMaTura 6ofnawagu. Ywéy 6ynumpaa ywby caeonra aBTOpPErpeccus
MofennapuaaH honaanaHraH xonaa xasob 6epuiura xapakaT Kunamus.

INFL,= B8, + B,INFL, ,+u MogenuHu  Kypaunuk. byHaa
INFIL, - Va6ekucton Pecnybnukacnga uHOnsuma (UM gednstopw)
Japa)kacuvHuHr xopui uungarn kuniamatwu, INFL, | 3ca ytraH paepaarv
(Mmnparu) KuimaTtuHn kKypcatcuH. IKK ycynu épaamuaa mofendu baxonacak,
5.2-xaBAanfia KypcaTunraH HaTxa xocun 6yngu. Perpeccus TeHrnaMacuHm

INFL. =455+ 0.68« INFL. . kypuauwpa €3ub oncak, YHUHr nNpoOrHo3

kuimatnapuum INFL = 4.55 + 0.68 « INF L 6yiiuua Tonué oncak 6ynagu.
MacanaH, 72015 6ynranu y4yH
Yoo s = 4.552533 + 0.6839516 « INF Loos

= 4.55 + 0.68  8.68262 =~ 10.49

WMubnsaumaumur 2016 wWwngarm nporHo3  kuumatuHm 2017  wmn
NPOrHo3 Kuimatura kynnaé, yHuur 2017 Aungarn KUAMaTUHU MNPOrHo3s
kuncak 6ynagn®’. UHONAUMAHUHT NPOrHO3M KenaXakAa KaHYyanuk AXww
EKM EMOH 3KaHNUMM TEKLWMPULLHUHT Gup Aynu - 6y xucobnaHraH MHGNALMA
NporHo3 KuWmatnapu 6ynu6 yTraH paBpaaru Kuimatnapra KaH4yanuk
AKUH €KUM AKUH 3MaciurmHu KypuwumMua MyMKUH. Arap Kenaxak [aasp
yTraH Aaspra yxwaw 6ynca, AbHWM NapameTpnapHu xucobnawpa ByXyAra
KenapguraH xaTtonuknap kam 6ynca, Ba wy 6unaH 6upra, TaHnama Aaspu
YY4yH NPOTrHO3 XaKUKWIA KWiAMaTnapra KaH4yanuk skuH 6ynca, kenaxak gasp
YYyH MPOrHO3 LWyHYanuk cudatnu, SbHU NPOrHO3 XaTonurn Kam 6ynagu.
5.5-rpadmkaa 6y Xonart TaCBMpNaHraH.




SKOHOMETPUKA: YKYB K YTNAHMA

p Y36ekucToH Pecny6nnkacupa uHpnsLmuaHm
5.2-XAABAT AR(1) acocuaa nporHo3nawTupumL

Dependent Variable: INFL

Variable Coefficient Std. Error  t-Statistic Prob.

KypuHué TypraHupek, nporHo3 2002-2015 #un opanuFu  yyyH
MHONAUMAHWHT  MPOrHO3  KMAMAaTnapu Xakukun  Kuimatnapra SKuH.
[porHos xaTtonuru Wy TacBWpnaHraH MKKU uyuawmknap dapkuaaH
néopar. 2016 W“uMn  y4yH npPOrHO3 XaTONUIrMHWM  xucobnab 6ynmaca-

pa (INFLaw xanm mabnayMm 6ynMmaraHu cababnu), nporHos cudatuHu
GenrunoBuYM  GUP  HeYTa  KYpCaTKUYNApHU  KYPULUUMU3  MYMKUH.
XymnapaH, RMSE = 4.88 dousnu nyHKTHU Talwkun aTMOKAa. By pakam

AR(1) 6olwuKa NporHo3 Moaennapu 6usaHd CoNULITUPUATraHaa Kepak 6ynaam.
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5.3-XXABAJI UHnaumnsa NnporHosu KypcaTtkuunapm

5.5-PACM Y36ekuctoH Pecnybnukacuga AUM aednatopu
Ba YHUHTI NPOrHO3 KUUMaTnapm
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UHONAUMAHK AR(2) acocuaa MoZennawTmpcak,
INFL.= Bo+ B INFL. 1+ B:INFL. :+ u: kypuauwmura ara 6ynaan. Yuu
9KK ycynu épaamupa xucobnacak, 5.4-xapBanaa KypcaTUnraH HaTuxa
xocun 6ynau. Yoy perpeccus HaTuacu LyHW KypcaTaauku, MHONAUMAHUHT
yTraH WuUArM KUMMaTU Tabeup 3Tca-Aa, WKKWM WAN ONAUHIU  KUAMaTK
MaHOMA TabCcUp KWIMOKAA, NEKUH Oy TabCMp CTAaTUCTUK MYXUM 3Mac,
YHWUHI NPOrHO3MHK Xucobnacak,

Yoo 2o 000 = 4,840338 + 0.793268 « INFL20is — 0.110259 = 10.24,

abHn AR(1) nporHosu 6unad geapnu 6up xun. RMSE=4.71, abHu
AR(1) mMopenu 6unaH Aeapnu 6up Xun HatuxaHu 6epmokaa (5.5-kapean).
AxabnaHapnucu LWYHAAKW, MHPAALUMSHUHT NPOrHO3 Ba XaKUKWUA KMAMaTAapUHA
KypcaTysuu rpaduk xam Aeapnu 6up Xun HaTuxa KypcaTMokaa.

5.4-XXAABAN Y36ekucToH Pecny6nvkacusa MHQnaumaHm
AR(2) acocuga nporHO3nawTupuLL

Variable Coefficient Std. Error  t-Statistic Prob.
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SRR VLV udnaums nporHoau kypcaTkuunapm

mﬁekucmu Pecnybnukacupa AUM gednsatopu
Ba YHUHI NPOrHO3 KMiMaTtnapu
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Arap AR(2) m™openu AR(1) Mopenu 6unaH CONULITMPraHAa,
Aespnu 6up xun HaTMKauu 6epca, AR(2) ra kywwunran 2-narnv uHGALUA
KUAMaTNapuHu KyLIMIIMMW3 KepakMmu? By caBonra xaBob KUCMaH WKo6uiA
6ynca-ga, MOAENHUHI OOLWIKa XXUXaTnapvHU XxaM xucobra onuw Kepak.
2-narnu  MHQNAUMA napaMeTpu CTaTUCTUK MyxuMm 6ynmMaca-fla, Mofen
F-ctaTUCTMKAacKH CTaTUCTUK MyxuM. YwWw6y VysrapyBuu XaKuKuii mMopenra
TerMwnu 6ynca, yHm onubd Tawnadca, T-narnv uHGNAUMA 6unad BoFNuK,
napameTp cumkué Konuwm xasdu 6op. LyHra nar TaHnawaa 6owka TecT
HaTUXanapuHu xam xucobra onuw Makcaara MyBouK xucobnaHaam.

5.3. ABTOPETPECCUB TAKCUMJTAHTAH
JIAT (ADL) MOZIENU

UK Tucoaun HasapusAra Kypa, ypraHunaértraH y3rapyB4YuMHuW
NPOrHO3MAWTUPULL Y3UHUHT NarnapugaH Tawkapu 6owkKa oMunnap Ba ynap
narnapu éppaMuaa amanra owupuwl xam MyMKuH. bowka ysrapysBuunap
AR(p) mogenra KywunraHuaa, asTOPErpeccuMB TakKCHMAaHraH nar Mogenu
ADL(p.q) xocun 6ynaam.

ADL(p.q) mopenn Y y3rapyBUMCUHUHI p—TapTubraya narnapu xamaa
Bowka omMun (X yarapyBYMcU) HUHI ¢—TapTubradva narnapu vWNaTUAULWLK
Hasapaa TyTunaau.

Yi=Fo+ B:i¥ir+ fa¥i-a+ .+ Y +
‘}'(Siﬁrr i E:X' S T o 6.,){' 5 + .

Byvaa B, B, ..., B.0:.0:...0, HOMablyM napameTpnap, u:
tacoaudpuit xatosa E(u: | ¥ . ¥ oo Xo 1, Xony0) =00
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5.4. MABJTYMOT KPUTEPUANAPY EPIAMUIA
NIAT TAPTUBMHU TAHALL

AsToperpeccusi Ba aBTOPErpeccuB TakCHMNaHraH nar mMogennapuaa
nar TapTM6uHKM TaHnaw Myxum macana cudatuja kypunagu. Mopenra kam
nar KWpuTUNCca, y30K narnapgaru MabiymoT Mojenjia akc aTMmanau Ba
nporHosga uwnatunmangn. MKKMHYM TOMOHZAH, KYNpoK nar KUpUTUica,
€Tap/MAaH OpPTUK perpeccopnap Kuputunauw xasdu Maexyg - 6OyHaa
NPOrHo3 xatonuru owaau. Ly HykTau HasapaaH, nar TaptTubuHm Genrunai
KYNpoK nar KUpUTUWAAH Kenagurad Had Ba MNPOrHO3 XaTONMUKNAPUHK
6anaHcnawTMpuwl Macanacura ainaHagu. ByHu amanra  OLMPULIHUHT
3 XM YCyNIMHW TaKaUM 3TaMU3.

F-Tecr

Jlar TapTbuHu F-TecT opkanuM amanra OwWupull aBToperpeccus
MOAENUHN OKOopKU TapTmbaa onguH 6axonab, OXupr TapTUOAM narHu
runoTe3a TecTMAAH VYTKasWMWHKM Tako3o aTagn. MacanaH, 6epunrad
perpeccaHg yyyH AR(5) 6axonanub, 5-TapTubnu nar ongugarv napameTpHu
5% (éku aHbaHasuit 1%, 10% - Kynunras Makcaara 60FnuK xonaa) Aapaxana
CTaTUCTUK MYXUMITUIUHW TeKWMPUIWLMMKU3 Kepak. Arap 6y papaxapga
CTAaTUCTMK MYXUMNMUKHKU ypHaTMG 6ynmaca, AR(4) Hm xucobnab, xyaau
WyHAan TecT VYTKasul Oopkanu amanra owuvpunaaw. Arap 4-taptubparu
nar napameTpu CTaTucTUK Myxum 6ynmaca, AR(3) xucobnaHaan Ba xokaso.

ABTOperpeccus TaKCUMnaHraH nar mMoaennapuaa aca
KUpUTUAraH narnap onauparn 6up Heyta napameTtpnapHud  F-tect
opKanuM Kywma runoteza cudatuga Tekwupunagu. ConuwTvpunagurad
MOoAennap CoHu kKyn 6ynmMaca, F-Tect 0COH amanra owmpunaau.

By yCynHMHr MyamMMOnM TOMOHW WyHAaH uWb6opaTkW, arap
XaKUKuiA nar taptméu 3 6ynub, AbHM 4- Ba yHAEH KOKOpWM TapTubnm nar
napametpnapu 0 6ynca, TECT CTAaTUCTUKAcW IOKOPUPOK, TapTMBAWM nardu
TaHnaw Kabu HaTwxara onué KenaguraH xonatnap ydypauau.

LLisapy mabnymoTt kputepuincu (SIC)

Nar Ttaptubuun LBapy MabnymoT ME30HNapU OPKanu aHuknaul
p-TapTMbnu  aBTOperpeccMs  Mogennapufa  Kyauaaru  QYHKUWUSHA
MUHUManNNaWTUPULLHK TaKO30 JTaaum:
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SIC(p) = in| 3R] 1) i
bynga SSR(p)-AR(p) mopenunn 3KK yeynu épaamuaa xucobnaiiga
Xocun 6ynaguraH KONAWKNap Keagpatnapu WWFUHAWCUMHW KypcaTagu. p
TapTUBUHK xap xun Kuimatnapu yuyH STC (p) xucobnanué, MUHUMan KuiMar
YYyH TOMWAraH p YHUHI naruHn udopanainam. p Kabyn KWInIKM MYMKWUH
Kuinmatnap 0, 1, 2 Ba xokaso.

SIC'(p) dopMmynacu Faponé KypuHCa-Aia, YHU TYWYHWUL  OCOH.

. -lsl |
Mopenra nar kywunraHaa !;ul KUCMM Kamasiaun, AbHU OlIManaN, NeKuH
{p+ llh':r{{.l ) aca owagu.

Akanke mabnyMmoT me3oHnapwm (AIC)

lWBapy MabnymMoT Me30HMAaH Tawkapu AkKauke  MabiyMoT
Me30HKAaH Xam tdonaanaHunaau. YnapHuHr dbopmynanapwm
aespnu 6up xun:

| SSR(p)]
AIC(p) = fnl—-——{f-'ill

+ P +1 !% 30

AICIp) wwnr SIC(p) pan dapkn dakatruwa SIC(p) parum In(T)
KucMu, 2 pakamu 6unaH anMawTtwpunrad. 7' = 8 yuyH (akcapust xonar)
In(T)>2 6ynraHn y4yyH, KylMM4Ya narHn mopenra Kywuw yyayH AlC
OpKanu TYWYHTUPULL OCOHPOK, YyHKM SSE|p| ga kaMmpok, ysrapuw Ttanab
atagu. Wy Hyktam Hasapgan AIC xakukuincugaH kynpok, SIC aca Kampok,
narHu UWNaTUWHW KypcaTulim Mykappap.

IOkopuaa KenTUpuaraH MabnymoT ME30HNapUHK aBBan
xucobnawraH Mogennap Muconuaa Kypub uukca 6ynaau. WHONSUMAHM
nporHo3nawTupradga, AR(1) Ba AR(2) mopennapupaH doinganaHauk
Ba ynap 6yiuuya nporHo3 Moc pasuwpaa 10.49% Ba 10.29% xucobnaHgu.




IKOHOMETPUKA: VKYB KY/INAHMA

XD VI (NFL = Bo+ BUNFL- 1+ ..+ B,INFL-, + u
Mogenuaa nar yayHnurvHv aHuKnall

By MKKWMTa MOAENHWHT nporHos Kuimatnapuaad AR(1)  mogenuum
TaHnaw Makcaara MyBoduk, uYyHku AR(2) momenupaH AR(1) mogenwura
yruwpaa (1)  xucobnawraH  F-cTaTUCTMKA — KUAMAaTNapu  OWMOKAA,
AbHM OyHra 6OFNMK  p-KMAMaT KaManMmokpaa Ba (2) Akauke Ba
WBapL Mab/lyMOT ME30HNaPU Xam Kamanmokaa (5.6-xaasan).

9.5.HOCTAUNOHAPJIUK

[nHaMuk KaTopnapfia perpeccus Tax/ M MyansaH Y3rapyBUMHUHT
yTraH JaBpAary Kys3aTUWNapuHW WILNaTUWLL OpKanu amanra olwvpunagu.
Arap Kenaxak yTMuw 6unaH 6up xun 6ynca, YyTraH gaBp Kysatuwnapu
KenaxakHu nporHosnawtupuwiga donganu 6ynagn. Arap  kenaxak
yimuwpaaH dyHgamenTan pasulga dapk kunagurad 6ynca, yrrad pgasp
Ky3aTUWnapy KenaxkakHu nporHo3nawrtupuwaa dongann  6ynManau.
Ly HykTau HasappaH, aBTOperpeccus Ba aBTOpErpeccuB TaKCUMNaHraH
nar Momennapu CrauuMoHap VysrapyBuMnapH4 MoAenga  MinaTULIHW
Tako30 ataau. «YTMULL KenaxakHu Genrunaiau» FOACU YMyMWIr xucobaa
CTAUMOHAPAMK TYLLyHYacK BunaH yMyMNawTupunaan.

Arap Y, y3rapyBUMCUHUHI 3XTUMOMNMK TaKCUMOTU BakT 6yiuda
ysrapmaca, savHu (Y,, Y., ., Y,) xampa (Y..,, Y. .., .., Y_.,) sxtumonnuk
TakcumoTnapu s=1, 2, ... Y4yH 6Up xun 6ynca, y ctauuoHap xucobnanaau.



IKOHOMETPUKA YKYB KYNNA

CTaynmoHapnukHU  Kyuycuspok, Tabpubnapm xam 6op. Arap VY,
yarapyBuncunuHr (1) matematuk Kytunuwu Ba (2) gucnepcusicn’’  BakT
6yinua aespnu yarapmac 6ynm6, (3) cor(Y, Y, ) s ra 6oFnuk 6ynme,
[ ra 6oFnuk 6ynmaca, AUHaMKK KaTop cTauuoHap 6ynaau.

Craynonap 6ynmMaraH gUHaMMK KaTtopnap HOCTauuoHap xucobnaHaau.
Y3arapyBuuMnapga HOCTaUMOHApNMK 6Up KaH4ya KypuHMWNapra ora
6YNUIIM MYMKUH. JlekuH ywoéy KynnaHmaga 9Hr Kyn Tapkanrad Typu —
TpeHanap xakuiaa mynoxasa roputamms.

5.5.1 Tpengnap

TpeHa - 6y BaKT Katopuaa Y30K-MyQAaTnn xapakaTHW Kypcatagwm.
AvHaMuk katop V3 TpeHaw atpodwmga annaHagw. Kyitmparn Y3s6ekucToH
axonucuaa wWHTepHeT donaanaHyBumnapu ynywura 9obTubop 6GepuHr.
KypunaétraH pasp y4yH MHTEpHeT doaanaHyBuMnapi KECKUH OLLIMOKAA, SIbHM
TPEHAU IOKOpUra MyHanTUpUAraH.

HMA

5.7-PACM Y36ekuctoH Pecny6nukacuaa uHTepHeT
dhonpananysumMnapwm, % aa
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IKOHOMETPHKA YK Y8 KYNNAHMA

5.8-PACM Ya6ekuctoH Pecnybnukacupa aHepruaaaH
L donpganannw (HeT IKBUBANEHTUAATM KT A3,
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5.5.2 [leTepMHHUCTUK Ba CTOXaCTUK TpeHAnap.

[eTepMUHUCTUK TpeHa BaKTHUHT Tacoauduin 6ynmarau
hyHKUMACK 6YNKU6, KYNPOK xonatnapga YM3WMKAW Ba KaMmpoK xonatnapjaa
nonuHoMman (napabonuk, Kybuk) OYHKUMA KYpuHuwMra ara 6Gynagw.
CToxacTuk TpeHp aca Tacoguduin 6ynub, BakT 6yumya yarapub Typagw.
Macanan AWM pednatopu 2004 umnraya nactra, 2007 wunra kagap
3ca loKopwura Ba yHAaH KeWuH fiHa nactra MyHanTupunrad TpeHpra ara.
By ctoxacTuk TpeHa OGenruck 6ynuwMm MymKUH. UKTUCoAMiA HxapaéHnap
KYNWHYa CTOXacTMK TpeHara ara O6ynraHu yuyyH YHW mMopaenaa wyHpaun
uboganaHaam.

JHr compa CTOXacTMK  TpeHgra Tacogubuit  caprapLOoHAMK
MOAENM MUCON BYNaAN. YHUHT KYPUHULLK Kynuaaruya

Yi=Yi1 +

6ynaa E(u | Y. Y. 1, ...) = 0 Ba u: 6OFIMKCU3 Ba TEKUC TaKCUMIaHTaH
Tacoanduin MUKAOP.



IKOHOMETPHKA YKYB KYNNNAHMA

Yw6y Mopen TankuHW WyHaaH ubopatku, AY = u. 6ynraHn yuyH 6up
MyaAaTAaH WKKUMHYMCKMAAQ ysrapuwun GOFNUKCKH3 Ba TEKWUC TakKCUMIaHraH
Tacoanduit MMKAOPHU Tawkun atagu. Ly 60MC, YHUHT 3HI AXWKU KeWUHrn
MyLAAaT NPOrHO3u ByryH Kabyn KMNuMHraH Kuiamart xucobnaHagw. Tacogudui
CaprapfioH/IMK Xapaéuura 6up Mucon cudatuga akuus HapxnapuHUHC
KYHIMK XapakaTWHW Onawnuk. AKuuanap Hapxu ypra xucobaa owub
bopca-fga, KeWuHrn myaaatga Kabyn kunaguradH KuiaMaTM GyidMda  aHr
AXWKW NPOrHO3 Oy YHUHr OYryHrn Hapxu. Acnupia aca, YHWHr KuAmatu
OyryHr Hapx nmc OyryHrM Hapx Ba MporHo3 Kunub 6Gynmaugurad
KucmaaH mbopar. Tacogndui CaprapfoHNvMK MOZenura MKKMHYW MUCon
cudaTvpa KyHAMK HedT Hapxnapu XxamAa akuus Hapxnapu Kyuugaru
rpaduknapaa KenTUpuAraH.

5.9-PACM Apple Inc. (AAPL) axunﬂcu Hapxnapn AI-(,UJ
' Aonnapnna .
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FKOHOMETPHMKA YKYB KYNNAHMA

.10- Eepona bpeHT 6appen cnoT Hapxnapu
5.10-PACM FOB(AKLU gonnapuaa)
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Tacognduii caprapaoHiuk mogenu AR(T) MOAENUHUHT XYCYCHIA KMCMU
6ynub, y HocTaumoHap mogen xucobnaHaau. by kypunaérran yarapyBYMHUHI
AMCNEPCUACH BaKTra BOFNUKAUIMAaH Kenub Yukaau.

Y=Y t+tuw=Y2F w1 +u=..

=Yo+twitur+..+u =Y+ Qu

Bepunran Y. yuyH,
var(Y:) = var(Yo) + mr'eru-] =To:

KypuHué TypraHupaek, pAucnepcus BakTra OOFAMK, BakKT olica,
aucnepcua  xam  owapun. Wy 6Gouc, arap KypunaérraH y3rapyBuu
Tacoguduin caprapAoHnMK Mopenu 6yiuda TyWyHTMPWACA, Y HOCTauuoHap
6ynaau.



FKOHOMETPUKA YKYE KYNNAHMA

YMmymaH onraHga, Y = B.+B.Y. + u. mogenupa |1 ]|< 1 6ynca,
Y. crayuoHap, akc xonaa HocTauuoHap fAe6 toputunaan. Tacoguduin
caprapAoHAuK Moaenuaa /31 = 1 6ynraHm yuyH y HOCTaLMOHAP XMCoBnaHaau.

AR(1) Mogenuaa HocTauuoHap yarapyeBuunapga S = | 6ynrauu yuyH
ynap/fia 6MpnuK Unanu3 MaBXya K1 CTOXaCTUK TPeHAra ara Aeinunaau.

5.5.3 Bupnuk unau3 myammMonapu

Arap perpeccopHUHr Bupnuk wunausum maexya 6ynca, 3KK ycynm
bunad xucobnaHraH napaMeTpnapga 6Mp KaHuya MyamMmonap TyFunagu.
BupuHunaaH, xucobnavrad napameTpnap Hon WyHanuwuaa Ccumkurad™
6ynaan, AbHKM xucobnaHraH napametpnap 6yiuua Kabyn KMAMHraH kapop
HOTYFpM Oynagn. MIKKMHYWMAAH, YNapHUHI xucobnadrad [—craTucTukanapu
HOpMan TakCMMOTra TaHnamMa XaxMu owupuaraHga xam 3ra Gynmaingw,
AbHM KypcaTaéTraH CTaTUCTUK MYXUMAWK [apaxacu pocT MabayMOTHM
oynMangun. YuumHuuaad, xucobnaHraH perpeccuss  “€nFoH  perpeccus”
xacobnaHagu, SbHU perpeccop Ba perpeccaHj opacufa Kyuyu craTucTuK
BoFnaHuL KypuHca xam, acnuga 6y 6oFnaHuw “énFol” xucobnaHaau.

Mucon yuyH YabekuctoH XoH 6owwura AWM XKawybuin KopesHuHr
yprada ymp JaBoMuinurara Kavgad o Tabcup  ataau?  MaHTuKaH,
xed KaWpain! Y36eKMCTOHHWMHr ycub 6opaétraH AWM YabekucToH
XyayaMAaa  AWOBYM  AaXONWUHMHIT  YMP  [JABOMUWANUIUMHWU  olivpaaw,
aHybun Kopespga sAwoBun axonuHuHr  3mac!  Kywmparu  perpeccus
MOZENUHW Kypannuk:

Inllife KOR:) = .+ B Inlgdppe UZB) + u.

Bynpa Inllife_KOR:) - XXaHy6ui Kopes axonucuuuHr ypraua ymp
npasomuinnurn (amnnapga), gdppe_UZB aca Y36eKuCTOH XOH 6owunra UM,
2000 annrv AKLL nonnapuga, { BakT kKypcatkuiu — 1987-2014 innnap.

AsBan ywby mogenHu assan 2000-2014 iunnap yuyH xucobnannmk.




FKOHOMETPHKA YKYB KYMNAHMA

5.7-XKABAN In(life_KOR.) = B+ B:Inlgdppc_UZB) + u
Mozenu (énFoH Mogen) napameTpaapuHu

2000-2014 myppatv y4yH xucobnail

Variable Coefficient Std. Error  t-Statistic Prob.

XucobnaHraH perpeccus napametpnapy Y36eknctoH )oH Gowmra AUM
10% yeuwwm XKanybuin Kopes axonMcuHuUHr ypraya ymp AaBOMUANTUIMHY Aedpiu
1% owwupMmokaa, celeris paribus. By xucobnanrad napaMeTpHUHT CTaTUCTUK
Myxumnurn 1% papaxaga, MopenHuHr [1-=0.98 Ba F-CcTaTUCTUKACUHWHI
p—Kuiamatn 1% papaxapa. bowkauya kunub anTraHga, KYpUNaétraH WKKu
AUHAMUK KaTopnap opacuaary 60FNaHuLW Kyyiu.

An6atTa, mopennapaa 6y Kabu KypcaTKuunap TaAKWKOTYM Y4yH
KyBOHYNKM Oynca-fa, perpeccus KypcaTaéTtraH HaTwkanap “énfoH”.
Arap 6u3 ywby w™MogenHu 1987-2000 WAunnap yyyH xucobnacak,
yMyMaH 60LIKa4a HaTuxanap YuKuwu mabaym Gynagm.



5_8-)KAnBAn In(life_KOR B+ BiInlgdppe_UZB) + u
Mmoaenu (énfou Mmoaen) napaMmeTpnapuHm

1987-2000 myaaaTtv yuyyH xucobnauw

Variable Coefficient Std. Error t-Statistic Prob.

KypuHub TypraHmgek, perpeccuss HaTwkanapu 0y cadap WyHH
Kypcataguky, Y36eknctoH xoH Gowwnra AMM 10% owwuwm YKany6uir Kopes
axONUCUHUHI ypTaya yMp AaBOMUUNMIMHKM 1.6% Qounsra KuckapTupagum,
ceteris paribus. Ly 6unaH 6upra, xucobnaHraH napametp Ba MOAENHWHT
CTaTUCTHK Myxumnurn 1% papaxapa. 3KK ycynupa xucobnarakumuspa
KYy4nu CTaTUCTUK OofFnaHuw KypuHMmokaa. Anb6aTra, mogennapga 6y
Kabu KypcaTkuynap TaAKUMKOTYW YYyH KYBOHYNW 6ynca-ga, perpeccus
KypcataérraH HaTwxanap "énfoH’. bByHgaih  HaTwxaHuHr  cababu
KypUnaéTraH yarapysuunap 6Upnvk unausnapv MaBxXyanuruaasamp.



IKOHOMETPUKA YKYB KYNAHMA

5.11-PACM YabekucToH Pecnybnukacu xoH 6owura AUM sa
Yany6bumn Kopen ypraya ymp AaBOMUWNUIA
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IOkopunaarn rpagukka 3abTu6op 6GepuHr. Ywoby 6yaumMHuHr 2000-
2015 wmnnap ydyH perpeccus Hatwxanapura MyBoduk Y36eKUCTOH KOH
Bowura AUM XaHybuit Kopes axONUCUHWHI ypraya ymMp AaBOMUANMUIUHM
owuprad 6ynca-fla, HUMa Y4yH YHAaH aBBanru, amHukca 1991 #unpa
cobuk, Coser Wrtudoku TyraraHgaH KeWuMHrM [AaepAa, XOoH 6owwura
AUM kamawraHupa, XaHybun KopesHWHr yprada yMp AaBOMWIANUIM
Kamaimagn? AKCMHYa, Y OWAM, YUYHKWM OynapHUHI  TYLWYHTUpPaAUraH
oMuInapu xap xvn ea wy 6ouc, “énrol” perpeccuaaup (5.11-rpaduk).

By kabu perpeccus mogennapuHu Y3bekucToH Pecny6nukacura
TErUWNW MabNyMOTNap acocuaa xucobnadHraHaa xam Wy Kabu xonart 103
Gepuiu Tabunii. ByHaan HaTwkanap éW UKTUCOAYMNAPHU KYBOHTMPCA-Aa,
perpeccua Mmofenunia wwnaTunagurad ysrapysdmnap OUMpNvMK uMnauara ara
€Ku amacnurura amMmuH 6ynuMWKMMKU3 Kepak. MacanaH, MHBECTULMA XaXKMUHM
AWMra auHaMuK Karopaa perpeccus KuaraHumusfa, ogatga, Wy Kabu
X0naTt 103 6epagu, YyHKM WKKana yarapyBuu xaMm 6up BakTAa OWAETraHAuru
bouc, CTaTUCTUK MyxuM BoFnaHull xucobnaHagu. Ly ca6abnu perpeccus
mogenuaa xucobnawpaH onauwH Oy y3rapyBuunap OWPAMK unguara ara
€KW 3ra aMacnUrMHu TEKWWPULL aManuéTn MaexXya,.



IKOHOMETPUKA YKYB KYNNAHMA

BHpﬂHK WNgnu3 Maexyg 6KM aMacnuru ra TeKLUUpHWLL

BUpavk mnaus MaBXyAnNUruHW rpaduk ycynaa WHCNeKUWA Kunul
MyMKUH 6ynca-ga, OyHpgal ycynja yHW aHuKnaW KWWAKH, anHuKca, arap
yarapyBunm Yyprayacu Ba [Aucnepcusicn rpadukaa  aHWK  KypUHMaca.
ByHaaH Tawkapu, AMHAMUK KaTOPHUHIr asTokoppenaums kKoadhduuueHTr
YpraHvL opKanu xam amanra OLUpULL MyMKKH.

Ywey 6ynumaa OGMpPNUK  Mnguara  TeKWUpUwHuM - [uku-Oynnep
TECTM OpKanu amanra olwupamMus. bBupnuk wunauara TeKLWWUPULLHK
6up KaHuya ¢opman Tectnapu O6ynca-pa, [Juku-Oynnep amManuétaa 3Hr
TapKanraH.

AR(1) mopenu YyyyH OMPAMK UNOM3  MaBXYLJWUIMHWU  aHUKNaLl,
yMyMuid xucobga astoperpeccuss mogenuuum OKK  yeynu  @pagamupa
xucobnawpad wbopar. ABBan Myxokama atunraHupek, AR(1) moaenupa
B1=1 6ynca, Tacoauduit TaprapaoHnuk mopenura, Ba |B:|< 1 6ynca,
cTauuMoHap YyarapyBuunapra kenamu3. Ly HykTau HasapgaH 6Gupnuk
WNAU3 MaBXxyanurura tekwupuw yuyw Y. =B+ Y.+ u. mopenuaa
H,: B =1 Ba H, [ <1 runotesacuuu TeKwmMpcak, etapnu 6ynagu.
byuaa H, : B, = 1 pap atunca, Y cTaHuMoHap yarapyBuu 6ynagu, akc xonaa
YHUHT GUPNMK UNAW3K MaBXYA 6ynaau.

AR(1) MopenuHn TpaHchopMaumsa Kunub, BUpIVK unauara Tekwupuw
Aynu xam masxyn. bynaa AR(1) mogemun AY. = B+ 8Y.  +u. 0= F1— 1
KypuRnwuaa uboaanad, I1, : 6 = OsaH . : 6 < () runoTesacu TeKwMpUnagm.
AR(1) m™openuHu GyHaah  TpaHchoOpMauMACKM  MOAENHWM  CTAaTUCTMK
Ba 9KOHOMETPUK JacTypnapga xucobnaraHga Kynaunmk TyFAupaam.

AR(p) mopenu yuyH KeHraWtvpunrad [Ouku-Oynnep (KAD) Tectu
AY. =B+ 8Y -+ AY- +yv:AY o+ ...+ y,AY. ,+u mopgenupa
H,:6=0 Ba H::6<0 Hu Tekwwupuwra onué kenaan. byHga
HONMMHYKM runoTesara MyeBoduk Y. yarapyBUMHWHT GUpnuk ungman 6op,
MyKoBWUn runotesara MyBouK 3ca 6y YysrapyBuu cTauumoHap 6ynagu.
LWy 6owuc, arap H. pag 3tunca, Y craHumoHap yarapyBuu OGynaam,
aKC X0/14a YHUHT BMPAVK WNAU3M MaBXya 6ynaau.

Babsu xonnapga ysrapyBuv YM3MKAM TpeHa aTpoduAaa CTauumoHapIMKHKU
HaMOEH Kunca, { perpeccuara Kywunagm sa éynaa KIA® rectu

A =B+ at+8Y -1+ AY -+ y: AYia+ ...+ Y A Y+ u
mopenvmaa Ho : 6 = 0sa H: : 6 < 0 Hu Tekwmpuiira onub kenaau.



AKOHOMETPHEA YEYB KYTNAHMA

KA® cTaTUCTUKACHHUHI TAHKMAWN KMUMaTnapu

KOA® craTucTMKacu KuiMaTu KypunraH Mofennapaa xucobnaHrad
t-ctatucTukacu 6Gunad 6up xun KuiAMat Kabyn Kunca-ga, y Hopman
ékn CTblofEHT TakKCMMOTM KOHYHUra OYWCyHManaw, TaHnama Xaxmu
owupunraHga xam. LWyHUHr  yyyH  BUpPAMK  MNAM3  MaBXyanurura
TEKWWpULIAA CTaHAapT xucobnadvraH p-kuimatnap dowganu 6Gynmangu.
KAD KpUTUK KuiiMaTnapu anoxuaa >KaaBannap €ku 3KOHOMETpMK AacTyp
épaamunaa xucobnaHaau.

5.9-XXAABAN EOIORETTEN: VI 7 IVEY fiETo]Y

0304 xaa
O304 xag Ba TpeHA

H. : 6 <(0 6ynraHu yuyyH 6UPNIMK WNAW3 MaBXyANWrura TeKWUpuLl
rmnoTesaHn 6Gup TOMOHNaMma Tekwupuwra onub kenagw. Arap Mogenaa,
mMacana, TpeHa kuputunrau 6ynca, K4® cratuctukacu xucobnanranaa -2.86
AaH Kuumk 6ynca, 1. : 6 = () pap aTMnaauM Ba AMHAMUK KaTop CTauyuoHap
AKaHNWUMKN Kenub Yukaau.

Mucon yuyH VY36EKMCTOHAA MLICU3NUK AapaXaCuHW  Kypannuk.
Wwemanuk  papaxacu abconloT KuAmaTtaa Kyn yarapMmaraH 6ynmaca-
Aa, kypunaérran 1991-2013 Wunnap yvyyH MKTMCOAWA  uMknnapra
60ofnuK pasBuwpaa yarapub kenraH. 2002 AunpgaH KeckuH owwu6, 2009
WMNAaH KeCKUH KaManuwin kaing atunrat (5.12 - rpagumk).



IKOHOMETPUKA TKYB KVINAHMA

5.12-PACM Y36ekuctoH Pecnybnukacuaa
; MLLICU3/IMK Aapaxacu
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METPHKA YKYB KYTTAHMA

By kabu xonaT yarapaétraH ypravaHu KypcatraHu Tydawnu 6y
HOCTaUMOHAp KaTop 3KaHJWMMHW  aHrnawuvMmus  MyMKUH. JlekuH 6y
dbopman TecTt 6yAMaraHu yyyH CTauMOHapaAMK @KW  HOCTauuoHapivK
TYFpUCHAE Kapop Kabyn KUAUWWUMU3 HOTYFPU  6YNUMWKM  MyMKuH. Ly
bomc KAD TectMHM amanra owupuwnrmnd MymkuH. 5.10-kasasanga
KypuHu6 TypraHugek, KO® cratuctuka = 0.315 HM Tawkun aTMokaa. by
cTatucTMka TavnawraH 10% (-3.255), 5% (-3.633) Ba 1% (-4.441) KpuTHK
KuimarnapgaH Kam.

LyHuHr  yyyH  xucobnadraH p—kKuiamatnap  "Bupnuk  unaus
MaBXya"' Xakuaaru HOMMHYM TUMOTe3aHM pajd STWUIL YYYH eTapnu nact
3MAC/IUTUHN KYPULIMMU3 MYMKWH, SibHU MLICU3NUK Japa)kacu y3rapyBuYMCH
6uMpNUK unamnara ara, aeb xynoca Kunamua.

KOA® cratucTukacuHu xucobnawpa TpeHa yarapyBuucu mogenra
kywunau. 5.10-kapBanfa  KypuHuG TypraHufek, TPeHj y3rapyBuucu
(@TREND) ctatucTuk myxum amac. LUy 6ouc, yuu onubé Tawnab perpeccus
Mogenu xucobnaHraH Xxam OUpNUK WNAW3ra 3ra HaTuXacu YUKMOKAa,
SbHM  WMWCWM3NWK [apaxacu HocTaumoHap ysrapyBuucu. by perauwm
vwcKanuk papaxacuHu KK ycynu 6unad xucobnaHagwurad mopaennapaa
TYFPUAAH-TYFPU MWnatTuWw Makcagara mysobuk 6ynmanan™. LUyHu xam
xucobra onuw kepakku, K[A® cratucTukacuum xucobnall yuyyH perpeccus
MOfenuza perpeccopnapHu narMHW TaHnaw aBTOMAaTWK Tap3ga Akauke
Mab/lyMOT ME30HW acocua aMmasira OLMpUIraH.

Bupnvk wngmMsnm maexyA y3rapyBuMNapHM perpeccus Mopgenwra
TYFPUAAH-TYFPU  KUPUTONMAcCaK-A4a, YNapHUHT  OUPUHYM  GWUMPMACHHK
KUPUTULL Xakuaa Mynoxasa IopuTULL mMakcaara MyBoduk. Arap ysrapyeuu
HOCTaUWOHap 3KaHNWUTY Xynoca KUNUHCA, YHUHT BUPUHYM allupMacy akcapuaT
Xonnapga crayuoHap éynagu Ba 6yHaan ysrapyBuynnapHu 6UpuHYKM Taptubaa
WHTerpaunanaqrad geiunagn. Ysbekuctow Pecnybnvkacupa MWCUSANK
Aapaxxacu yarapyBuMcu Oupnuk ungusra ara 6ynca-ga, YHWHr 6GuMpUHYM
auvpmacuHM rpaduk xonda KypunraHaa crauuMoHap YMKMOKAA, AbHU By
yarapysuu OGUpMHYM TapTMbAa WHTerpauusinaHraH aevnagu. Xakukataad
XaM, YHUHI BUPUHYY alMpMacuHK BUPNUK UNAU3 MaBXYATUMIMHU TeKLUpCaKk,
GMPNUK MNAN3 XaKWMAArU HONMHYM TUNoTesa pag aTuNMoKaa.




JKOHOMETPUKA YKYB KYNAHMA

5.10-XXKAABAN Y36ekucToH Pecny6nnMKacu MILICU3NKK fapaxacu
y3rapyBuMCUHM BUPNMK NAN3Ta TEKWNPWLL

t-Statistic Prob.

*MacKinnon (1996) one-sided p-values.

Variable Coefficient Std. Error  t-Statistic Prob.




TEKLUWPULL YY4YH CABOJUJIAP

CABON 1.

Y36eKkuCTOH Pecrybnukaci snnu WuKM MaxcynoTi AMHaMUK KaTopu
gdp_uz.xlsx dannuaa xonawTmpunran.

a.

Ywéy AuMHAMMK KaTOpHM BakTra Huc6ataH rpaduk TacBUPaHr.
By KaTOpHUHr yprayacu Ba CTaHAApT YeTNaHulKM BakT 6yiuya
yarapmoxgamu? BynaaH KaHgai xynoca KUnui MyMKuH?

Ywby AMHAMUK KATOPHWUHT BUPUHYM ailMpMacuHu XucobnaHr sa
yHU rpaduk TaceupnaHr. By KaTOpHWMHr yprayacu Ba CTaHjapT
yeTnaHuKM BakKT 6yiudva ysrapmokgamu? (a) ga Gepunrad
xapobra 60FNUK xonga 6yHAaH KaHaa xynoca Kuauw MyMKUH?

Ywby AWHaMUK KATOPHWUHI YCUW CypbaTiapuHu  XWMCOBNaHr.

ByHpa yHu ¢ousnu  jouwm %.AGDP,—-_(:D}%*Q LIJE.-. a6

norapupm  aipmacn % A In(GDP) = In(GDP.) — In(GDP.-,)
bopmynanapmaaH tdonpanaHraH xonaa xucobnaur
Ba )KaBoOGNapHu CONUWTWUPMHI. ByHAaH KaHaah xynoca Kunuw
MYMKUH?

. ¥36ekuctoH  Pecnybnukacu SIMM  yarapyBuu  cudatuga

yHaa O6upnuk  ungus mMaexygnurvin KO® Tectw éppamuaa
aHuknaHr. ByHaa nar ysyHnuruHM TaHnuw yuyH AIC éppamupa
aHUKNaHT,

CABON 2. Kyinaa xucobnaHraH perpeccusi Mogenura abtubop 6epuHr

SUMMARY QUTPUT

Multiple R 0.697

R Square 0.994
Adjusted R Square 0.994
Standard Error 0.025

Observations 179



df SS MS F Significance F

Regression 3 18936 6312 9829828 0.000
Residual _ 175 | 0112 0.001
Total 178 19048

Coef-  Standard Lower Upper Lower | Upper

ficients | Emor | 'St | Pvalle | “gee | o5% | 99.0% | 99.0%
Intercept | 0529] 0012 42780 0000 0504| 0553 0497| 0561
LOG(GDP) | 0794 0005 148364 0000 0784| 0.805| 0780| 0808
INFLATION 0012| 0004 2879, 0004| -0.020| -0.004| -0.023| -0.001

INTERESTRATE | -0011| 0001, -10.573| 0000 -0.013| -0.009| -0.014| -0.008

IOkopuaarn mopenpa apknu  yarapyeuu (Y) cudatuga nyn
maccacuHuHr Hatypan norapudpmu - LOG(M1) onuurad. LOG(MT)
Ba AWM (GDP) munnuapg waptnu nyn 6Gupnurupa, UHGNAUMS
aapaxacu (INFLATION) Ba douns craskacu (INTEREST RATE) douspa
Gepunra.

a. Myn wMaccacu mogenuHu xucobnadrad  kosdduumentnaphu
KynnaraH xonaa GyHKUWS KYPUHULLUAE B3UHT.

b. Xucobnanran INTEREST RATE onguparu KoapQUUMEHTHUHT
p-kuitmaTy (p-value) xakuaa Mynoxasa HOpUTHHT,

c. F-tect p-kMiMaTt Kawaaud runotesaHd TeKWWpWLL HaTuxacu?
TYLUYHTUPUHT.



ATAMAJIAP U30XWU

Akaike Information
Criterion (AIC)

autocorrelation
average

Central Limit Theory (CLT)
cross-sectional dataset
descriptive statistics
deterministic trend
dummy variable

first difference
heteroskedasticity
hypothesistesting
integrated of order 1
interval estimation
joint distribution

lag

linear functions
multicollinearity
nonstationarity

omitted variable bias

AKBKKE MabIIYMOT KPUTEPUIACH

aBTOKOppenauUns
ypraya

Mapkazwit numit Tecpemac (MITT)
KDOCE CeKLMOH MabymMoT

TacBUDKK CTATUCTHKA
eTepMUHKCTHK TPEKRA

Burap (bepHynnu) yarapyrun
BADUHYY arlrpva
XETEPOCKEAACTURIMK

FUNOTEZZNAPHM TeKILMDULL

EMDUHHW TADTUOa UH Ter paUrAnaHr ax
VHTEpEANK Baxonall

KylLiMa TAKCUMOT

nar

YMBHIKNI DyHKUKMANED

MYTTBT VKO TVHEADIUK
HOCTAUMOHAPNWK

TYWWRUG KONAMPHATaK Yarapyeumnap
HATHXMACKHOa CWNHKIL



IKOHOMETPHKA TKYB KVNMAHMA

probability density XTUMOTTII KUK PyHKLMACK (333
function (PDF)

random error Tacogudnit XaTonvK

regressand —~  perpeccai, B0FNnK Varapyeum
regression ~  perpeccus

regressor PErpeccop, MyCTaKun ¥arapyr4m
Schwarz Information —  lBapuy MaBIYMOT KDUTERWACH
Criterion (SIC)

standard deviation CTa4AaPT YeTNaHuL

standard error CTAHAAPT XaToMMK

standard error of PETDEcoUs CTAHAaRT Xatonuri
regression

stationarity = CTaynoHapnux

statistical inference —  CTaTHCTHK Xynoca

stochastic trend Tacogudwia Tpera

structural break —  THZUMIM Y3UNULLY

trend TpeH/

unit root BUDIUK WUI1UE

variance arcnepeus

white noise OK LLIOBKWE



2]

[3]

[4]

(5]

6]

[7]

(8]

(]

[10]

OONAANAHUIITAH
ANABUETITAP PYWXATH

R. Carter Hill, William E. Griffiths, Guay C. Lim, Principles of
Econometrics, 4 ed.

Wooldridge, Jeffrey M. (2010) Econometric Analysis of Cross
Section and Panel Data, 2nd edition, MIT Press.

Wooldridge, Jeffrey M. (2009) Introductory Econometrics: A
Modern Approach, 4th edition, Southwestern

Damodar N. Gujarati, Dawn C. Porter: Basic Econometrics 5Sth
Edition

Stock, James H. and Mark W. Watson (2010): Introduction to
Econometrics, 3rd edition, Addison-Wesley

Lehmann, E.L. and Joseph P. Romano (2005): Testing Statistical
Hypotheses, 3rd Edition, Springer.

Goldberger, Arthur S. (1991): A Course in Econometrics.
Cambridge: Harvard University Press.

Gujarati, Damodar N. (1978): Basic Econometrics. New York:
McGraw-Hill.

Marno Verbeek (2012), A Guide to Modern Econometrics, 3 ed.,
Wiley

William H. Greene (2012), Econometric Analysis, 7th ed., Prentice
Hall



W0BAJIAP

2-BOBIrA UJ10BA

9KK ycynu éppamupa Ba 6axonap yyyH
dopmynanapHu KenTupub YukKapuiu

S(8,.8)=m0% 0 =]y — (B, +Biz.)|

"’”{”Tﬁ}—— 22(y,— B~ Bz.)x. =0 @

BupuHumn TeHrnama (-2) ra KMcKapTupusca,

2y~ B —Ba)=2y)-XB - B Xx)=0
Z‘U Ba

Ba OXMPIW KYPUHWILMHM TaHnama xaxmu n ra 6ynu6, j =
: n

2

n

F= 3KaHUIMHKU Xucobra oncak,

19 =§— B,J‘f (bo6paru 2.5 - TeHrnama)



IKOHOMETPHKA YEVYE KYNTAHMA

MkknHum TeHrnama (-2) ra KUCKapTUPKUG, OXUPTU TEHINTUKHU BUPUHYM
TeHrnamara Kyuiusca,

Z(!] _B.—BII. I.I.":Z( Y, —3}+B,u', —7lx, ) =0

8Ku

2y, —glr, =B Xlz, — )z
Z!r,r —flx; Eiy — gz, — &)

Z'J‘ —Flr, Z‘J' - (2.6 - TeHrnama)

By epaa 2ly, —9)l=2y, —Xj=ng—nj=0 Ba
d2le —F=ni—nE=0 6yNnraHu yyyH

2ly, —glr, =2y, — ) =2ly, — 15 =2y, — gilz, — %)
ZIJ —.ru 2,*.1 Tlx -sz —J"Pf:z{.r. —=FAz, — %)

TeHrnaMagaH B napameTpuHu  xucobnab, yHM ﬁ: Y- B;
TeHrnamacura Kynué 3, xucobnaHaau.



IKOHOMETPUMKA YKYB KYNNAHMA

3-bOBIr'A UWJ1I0BA

CTaHaapT Hopman /—TakCUMOTHU CTbIOAEHTHUHI [—TakcuMoTura
yaraptupunrasfa annpokcumauusi cudatu 3pKMHAWMK fapaxacura 60FnuK.
MacT apkKUHNMK Aapaxacuga 6y MKKM TakCMMOT opacuparu tadosyT Katra
6ynagn. IpKMHAKK gapa)kacu karranawrad capy CTolO4eHTHUHT [ TaKCUMOTH
CTaHpapT HopMan £ TakCUMOTra MHTUNaAK, SbHu TadoByT KaManau.

Yangaru rpadukaa TYPIM 3pPKMHAMK gapaxacu yuyyH CTbIOAEHTHUHT
[—TaKCUMOTKM TacBupnaHraH. IpKUHAKK papaxacw (df) 5 6ynraHnaa craHgapt
HOpMan TakcMMOT (Kopa paHrgarn arpu 4usuk) TadoeyT aWr katra, 30
6ynraHuaa annpokcuMaLms cudaT oLraHu AKKON ceannaau.

df=
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