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AHHOTanuA. Yoy maxonrada CypxoHoapé sunoamuoa KUuuux maooupkopiux
uwIab yukapuuwl xajxcmuoa Keicycuoa pyu oepuwuu MYMKUH OVIeaH Xoouca 8d
HCAPACHAAD XONAMUHU IKOHOMEMPUK MOOCIAUMUPULL ACOCUOA MAXAUL  dMuud
Kapamunean 6yaud, ynoa AXM wyruneoex, Kuuux maooupkopauk uuiiab wuxapuu
xXaxcmu  ypmacuoacu Mukoop 8a cugam Hcuxamoaw UIMUli acoclaHean Xonod
baxonanean, maxnug) 6a mascusnap uuLIab YUKUICAaH.

Kanur cy3aap: XM, kuuux maooupkopiuk, KUUUK maodoupkopiuk uuiad
YUKAPUWL XAXHCMU, BAKMIU KAMopaap, Anmon moodenu, 1az Kutimamu

Xyayad WXKTUMOMM-UKTHUCOAUN  PUBOXKIAHWUIIMHU — TabMHUHJANIAA  KHYHK
TaJAOMPKOPJIMKHAHT TabCHPUHUA O0axXOJOBYHM JWHAMUK SKOHOMETPHK MOJeIIapiaH
doii1aTaHUIIHUHAT aXaMUSITH FOKOPUTUD.

Bakrnu Bapmanmsra acocimaHran 0apya MoJAeUIap XaM JIHHAMUK YKOHOMETPHUK
Mozien XucobnanMaiau. “/IlmHaMuk” atramacu Mojen Kypuiaé€rraH OyTyH AaBpHU
amac, 6ajky anoxuaa t BAKTHHUHT Xap OMp MOMEHTHUHU XapaKTepJiaiu.

Arap 5KOHOMETPUK MOJIe] BaKTHUHT OepuiraH t BaKT MOMEHTHJA KOPHI Ba
OJITUHTM BaKT MOMEHTIIApH OwWwiaH OOFIMK Y3rapyBUMIAPUHUHT KHIUMATIApUHU
xycoOra oJica, HIyHUHT/ICK, Oy MOJIe] BaKTHHHT Xap OMp MOMEHTHIA YpraHuinaéTran
Y3rapyBUMJIApHUHT JUHAMUKACUHU aKC TTHPCA TUHAMUK XucoOmaHaau[4].

Jlar 6mirad TakcUMIIaHTaH MOJCITHHHT HOAHUK KO3 pHUITueHTIaprHN Oaxoiamiaa
AnMoHn ycynu €ku AnMoH narujad oitnananunanu[2]. YOy ycynaad noJIuHOMUAT
Jar Ty3WJMacu Ba YeKJW Jar KuiiMaTu OwiiaH TaBcuQuaHaguradn monemiapaa (L)
KyJITall MyMKUWH:

Ve = Bo + Bixe + BoXe—1 + -+ Bl — L + & (1)

Omuim y3rapyBumiiap mapaMmeTplIapuHUHT Jar KHAMaTura OOFTHKJIATHHU
aKC STTUPHIIIA Jar Ty3UuJIMacH rpaduK yCynu1a aHUKJIaHA/IH.
AJMOH yCynu aaropuTMu Oup Heua OOCKMYJA aMajra OUIMpHIIaTu. AJIMOH
YCYJUHHUHT MOXUATH Kyiuaarwiapaad noopar[4]:
1)  bjomun ¥ysrapysum ydyH KO>(QUUHEHTIAPHUHT j Jar Kuiimartura
OOFIMKJIMTH TIOJTMHOMHAI (YHKIIHS OPKAJIU alpOKCHMAIIUsIIaHa T :
a) OupuHuM napaxanu b; = ¢y + ¢y j;

1



Université f”’lr; ,
de MontrealElhu

0) MKKMHYM fapaxand bj = co + ¢ j+ ¢ Z;
B) YUMHYHM Jlapaxanu b; = ¢y + ¢y j + cy %+ ¢33
r) ymymmit xonatziaru k apaxau nommHoMuan GyHKis:
bj =co+cij+coj*+ ey 3 (2)
Anvon Gesocura B kosppuumentnapmmr Gaxonapuu rommuan xypa Cj (=0,P) ko3ddunmentnap
0axonapruHu XUCcOOaIl aHYa OCOH SKAHJIUTUHU UCOOTIA/IH.
2) wmonenuunr (1) xap Oup kosdduuuentuHn Kyhugaruda wudogananil
MYMKUH:
by = cy;
b, =cy+cy ...ty
b, =cy+c; +4c, + -+ 2kcy;
bs =cy+3c; +9c, + -+ +3%¢;

by =co+lc; +1%c, +-+jkcy (3)
Onuuran ndoaaiapau b]- KO3 PuIMEeHTIap YUyH MOJIeNTa aIMAIITUPAMHU3:
ye=a+cyx +(co+cg ++cp) xeq +(co+2¢c, +4c, +-+ 2K
Cr ) Xeepg t(co+3 ¢, +9 ¢, ++3% ) a3 +
+(cot+locy +12cy ++1%c) x_,
+ & (4)
3) oJMHraH HaTW)Kara KyIIWIYBUMJIAPHHHI KalWTa TypyXJall YCyJIuHH
KYJUTaiMU3:
Ye=a+cy (X + X1+ X + X))+ (X1 F 2 X0+ 3 X5
+otlox )t (g4 3 +9 g+ F Py )+
+op (e + 28 x4 3% x g o+ X))
+ e 5)
4) ¢j xo>hduuueHTHaH KeHMH KaBcloapia TypraH HUFMHAWIAPHH SHIU

V3rapyBumiiap cudatuaa OenruiaimMms:

Zg =X T Xeg tXpp ot X = Z?:o Xt—js
Zy =X 1 +2° % 2+3 X3+ o+l X = Zﬁ':z J " Xe—j;

ZZ = Xt_l + 4’ - .xt_z + 9 - Xt_3 + -+ l2 ’ Xt_l = jZ - Xt—j (6)
j=l

l
Zy =X+ 28 x, 438,y o+ R x, = Z JLE
j=1
Mopennu Kyiuaara KYypruHHIITA KEITUPUO OJTaMu3;
ye=a+cy 2zy +ci 2z +¢y 2y +tcpz +& (7)



Ba KWYMK TaJOUPKOPIUK HIUIA0 YUKApUII XaKMH YpTacuiaru OOFIUKJINKHU

JnHaMuKa KaTOpJaapuHu amMaliu€Taa KyJUlall HaThKajnapu Kypcatummyda, AXM
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HKOHOMETPUK MOJAEIUIAIITUPHIN BazudatapuHy Xall dTUII/A HT Kylai ycyn AJIMOH

MoJIeNM XHcoOsaHau. MoaenmalTHpUITHU aMaira OMKUPHUII YIyH JacTIa0Ku

CTAaTUCTUK MAabIIyMOTJIap Kyﬁnz[am JKaJiBaJ1Jida KCJITUPUIITAH.

W |t ] Y- Xynyx Xeer | Koz | Xe-z | Xioy Zy Zy Zy Y,
ap SAXM | KbXTH
, HHT
wiIpn | unab
.cyM | uMKapu
ur
XaXKMH
(Mrpa.c
M) X
2000 |1 | 165,8 | 64,8278
2001 | 2 124,093 - -
261,8 2
2002 | 3 175,819 : -
395,1 5
2003 | 4 | 489,8 | 217,961 - -
2004 |5 217,9 | 1758 | 124,0 | 64,82 | 582,701 | 1201,190 | 3075,
573,2 | 249,342 61 195 932 78 5 8 323 | 573,2
2005 | 6 2493 | 2179 | 1758 | 124,0 | 767,215 | 1709,095 | 4689,
7244 | 310,04 42 61 195 932 7 3 053 | 7244
2006 |7 310,0 | 2493 | 2179 | 1758 | 953,165 | 2165,888 | 6082,
9815 | 606,57 4 42 61 195 7 2 172 | 9815
2007 | 8 | 1220, 606,5 | 310,0 | 249,3 | 217,9 | 138391 | 2846,523 | 7578, | 1220,
91| 780,16 7 4 42 61 32 4 194 9
2008 | 9 | 1531, 780,1 | 606,5| 310,0 | 249,3 | 1946,10 | 3920,786 | 9986, | 1531,
51 1029,17 6 7 4 42 73 7 284 5
2009 | 1 | 1836, 1029, | 780,12 | 606,5| 310,0 | 2725,93 14569 | 1836,
0 7 | 1285,69 17 6 7 4 33 | 5649,352 ,58 7
2010 | 1 | 3394, 1285, | 1029, | 780,1 | 606,5 | 3701,58 | 8110,759 | 22128 | 3394,
1 7 | 2434,00 69 17 6 7 01 3 ,83 7
2011 | 1 | 5217, 2434, | 1285, | 1029, | 780,1 | 5529,01 | 11213,50 | 29321 | 5217,
2 1 | 3850,22 00 69 17 6 3 43 75 1
2012 | 1 | 6436, 3850, | 2434, | 1285, | 1029, | 8599,07 | 16691,96 | 41624 | 6436,
3 4 | 4775,81 22 00 69 17 77 16 ,12 4
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2013 | 1 | 7436, 4775, | 3850, | 2434, | 1285, | 12345,7 | 24921,00 | 62653 | 7436,
4 4 | 5510,37 81 22 00 69 185 81 73 4
2014 | 1 | 9213, 5510, | 4775, | 3850, | 2434, | 16570,4 | 36348,64 | 98209 | 9213,
5 2 | 6863,83 37 81 22 00 009 9 58 2
2015 |1 | 1111 6863, | 5510, | 4775, | 3850, | 21000,2 | 47612,88 | 13349 | 1111
6 4,4 | 8524,74 83 37 81 22 35 44 11 4,4
2016 |1 | 1217 8524, | 6863, | 5510, | 4775, | 25674,7 | 57886,76 | 16198 | 1217
7 9,6 | 9500,09 74 83 37 81 6 52 6,4 9,6

2017 | 1 | 1440 | 11307,4 | 9500, | 8524, | 6863, | 5510, | 30399,0 | 69182,56 | 19353 | 1440
8 4,4 5 09 74 83 37 392 92 9,5 4,4

2018 | 1 | 1867 | 14939,9 | 11307 | 9500, | 8524, | 6863, | 36196,1 | 83337,20 | 23585 | 1867
9 4,9 2 45 09 74 83 208 04 19 4,9

2019 | 2 | 2239 | 17511,7 | 14939 | 11307 | 9500, | 8524, | 44272,2 | 100154,0 | 28206 | 2239
0 3,5 2 92 45 09 74 068 712 6,4 3,5

2020 | 2 | 2491 | 19207,1 | 17511 | 14939 | 11307 | 9500, | 53259,1 | 119314,2 | 33103 | 2491
1 2 5 72 92 45 09 79 71 9,9 2

1-sxanBaj

Cypxonaapé BuiaosTuHUHr SIXMmun Ba KBXT umiaadé umkapum xaxmu
AMHAMHUKACH

Oxopuna kentupwiran MabaymoTiapiaaH  (doigananud, Cypxonmapé
BUJIOSITHJIAa KUYUK TaJOMPKOPIMK HMILIad uumkapuml xaxmu Ba SAXM ypracunaru
OormuKIMKHU xucoOnam Excel smekrpon mporeccopununar “Tlowck pemieHus”
yCTKypMacu €paamMujia amanira ommpuian (2->xaasain).

2-3KaaBaJjl

Cypxonaapé suiosatuaa AXM Ba KMUMK TaA0UPKOPJINK MILIA0 YHKAPHII
Xa:KMH ypracuaaru OOrJIMKIMK y4yH Excelna onmHran perpeccusi TaxJmjimn

Kypcamxuu Hamuorca
R xynaux 0,999
R — keaopam 0,992
Hopmannawmupunean R —keaopam 0,990
Cmanoapm xamo 789,053
F 525,3529
Koagppuyuenm (V1) 896,03
Kosgppuyuenm (20) 2.96
Kosgppuyuenm (Z1) -2.18
Kosgpgpuyuenm (Z2) 0.39
Cmanoapm xamo (Y1) 297.6786
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Cmanoapm xamo (Z0) 1.44108
Cmanoapm xamo (Z1) 1.432508
Cmanoapm xamo (Zy) 0.28978
t-cmamucmuxa (V1) 3.01007
t-cmamucmuka (Zo) 2.054616
t-cmamucmuka (Z1) -1.52212
t-cmamucmuka (Z2) 1.32965
Kysamys 17

2-%KaJBaJl MabIyMOTIApWra Kypa, TaKCHMJIAHTaH JArHUHT  JIacTIa0Ku
KUWMaTiIapy napameTpiaapu XUcoOIaHaIu:
y = 896,03 + 2,96 * z,-2,18: z; + 0,39 - z,; R? =0.992
z;,1 = 0,1,2 y3rapyBumiiap y4yH TONWITaH perpeccust kodhduimeHTiapuian
doitgananno, nacTaadKu MOJSTHUHT perpeccust Kod)PUIMEHTUHHN TOTTaMM3;
b,=2.96
b,=1.17
b, =0.14
b; = —0.11

§S=456

TakcumilaHrad Jiar KuiMaTy KyWuaard KypyuHHILTa KeJIaau:
¥y =896,03+296-x; +1.17 - x,_1+014-x,_, —011-x,_ 5+ &
2 =0.992
Ymby wmonenb TaxJIMiu KypcaTUIIN4Ya, KHYUK TaAOMPKOPIMK HILIad
YUKAPHUII XaXKMUHUHT KOpHUW Muinaa | mupa. cymra kynaiumu 3 niinjgad kenns AXM
XaKMHHHHT ypTaya (2.96 + 1.17 + 0.14 - 0.11)= 4.2 mupna. cymra ommuimura oo

KeIaau.
OHJU PErpecCUsiHUHT HUCOMM KO3(PPUIIMEHTHHHN aHUKJIaliMHU3:

= 22% _ 65,
30_4’56_ ) )

= 026
181 _4,56_ ) )

—0J4—003r
BZ - 4‘,56 - ) )

O 024
Bs = 456

OMWIHUHT HaTWXKara TabCUPUHUHT ACSIPIM aCOCUW KUCMH, sS’bHU 65 dousm

Ooupunun L mar iwnmna amanra omasy.
Ym0y MoaeTHUHT ypTada L naru Kyiduaarura TeHT:
T =0,64912280 + 0,256578947 -1 + 0,030701754 - 2 — 0,02412280 - 3

= 1,14242377
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Cypxongapé Buwinostd KbXT unuiad ynkapuin XaKMUHHHT YpTada OIIUIIN
1,14 innpan kevind S XMHHUHT YCHIINTA Y3 TABCUPUHU KYPCATAIH.

Kypunran mojenb TagkuK STWiIa€TraH OMHUIap Ypracuaa 3u4 OOFIHKIHK
MaBXyUIMTUHN  Kypcataau. by sca Cypxonmapé Bumostu AXM Ba KHYHK
TaJOUPKOPJIMK HILIA0 YUKAPUILI XKMHHHU peXalalllTUPUIN Ba MPOTHO3 KUJIHUIIAA
BaKTJIM KaTopiapaaH (GoiaaTaHuITHIHT aXaMUSTH IOKOPH SKAHIUTHHHI KYpcaTa.
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