MaBa 2. UccnegoBaHne cpaBHUTENBLHOIO
KayecTBa NPOrHo30B HEKOTOPbIX
MaKpO3KOHOMMYEeCKux psgos PO,
nonyyaemMbix nNo oUKCUPOBaAHHbIM

M peKkypcuBHbIiM TS- n DS-mogensam

Jlnst mccneioBaHus MCTIONB30BANNCh €KEMECSYHbIE JTaHHBIe [ockoMmcTara
PO, LlearpanpHoro 6anka PO, Mununctepcra ¢purancos PO u Ilentpa sxoHO-
MHYECKOW KOHBIOHKTYPBI 10 MaKpOIKOHOMHYECKUM IOKa3arensiM Poccuiickoit
Oeneparyn (nerexHsie arperatsl MO, M1, M2, sxcriopt, HaJIOTOBBIE TOXOBI (e-
JIepabHOTO M KOHCOJIHMIMPOBAHHOTO OromkeToB P®, mMOCTymiIeHus! OTASNBHBIX
HAJIOTOB, MHJIEKCH MPOMBIIUIEHHOTO MPOM3BOACTBA) 3a mepuox 1994-2001 rr.
ITpu 3TOM MonenupoBaHue B OOJBIIMHCTBE CIIy4acB OCYILIECTBISIOCH Ha Ooiee
KOPOTKOM MHTEpPBaJIe, YTOOBI IMETh BO3MOKHOCTh aHAJIM3UPOBATh OLTHOKH TPOT-
HO3MPOBAHUS BIEPE]] HA Pa3IMIHbIE Tepruoabl. [1omHbIe TaOIHIIBI HCXOMHBIX 1aH-
HBIX IpuBeneHsl B [Ipunoxenun 2.

2.1. [leHeXxHble paabl
2.1.1. MO

[Ipu uccnemoBanum 3TOTO psifa, a Takke psaaoB M1 u M2 Mmbr Oyzmem pac-
cMaTpuBaTh MeCYHbIE AaHHbBIE 3a mepuo ¢ 06.1995 mo 02.2001, ucmonb3ys pe-
3YJBTATHI, TOJYYCHHBIC B OTHOIICHHH 3THX TPEX PSI0B HA BPEMCHHOM WHTEpBa-
ne ¢ 06.1995 mo 07.2000 B pabote [Dxoromempuueckuil aHaiuz OUHAMUYECKUX
PA008 OCHOBHBIX MAKPOIKOHOMUYecKux nokazameneu (2001)].

Ha Bpemennom nutepBane 06.1995-02.2001 psg MO (B HOMHHAIBHBIX 3HA-
YEHHSAX) UMEET BH;

50000
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[Tpu ucnonp3oBaHuu KputepueB [leppoHa Ha HaaM4He y TOTO psja eau-
HHUYHOTO KOPHS C 9HIOTCHHBIM BEIOOPOM JaThl H3JIOMa B YIIOMSHYTOM paboTe ObI-
JIU TIONTyYeHBI CIeAYIONe pe3yasTaTsl (oTHOCsmuecs k nepuony ¢ 06.1995 mo
07.2000).

Just Monenu, NOMyCKaromeld CABUT TPacKTOPHUH W M3MEHEHHE HAKJIOHA
TpeHja B popMe MHHOBaIOHHOTO BeIOpoca (I0), B kauecTBe AaThl U3JI0Ma yKa-
3aH 01.1999.

Jna mopenu, nomyckarolieit ToIbKo H3MEHEHHe HaKIoHa TpeH a (6e3 caBu-
ra TpaekTopun) B opme ajiuTHBHOTO BhIOpOoca (AO), B KayecTBe JIaThl U3JI0Ma
Takxke ykazas 01.1999.

B 00oux cityyasix rurnoresa eUHAYHOTO KOPHSI HE OTBEPraeTcsl, 4To, B COT-
JIACUU C pe3yNIbTaTaM¥ [IPUMEHEHHs IPYTUX KPUTEPHEB, IPUBOAUT K BHIBOIY O
TOM, 4TO TMOBeeHue TpaekTopuu psiaa MO 3a nepuoz ¢ 06.1995 mo 07.2000 co-
OTBETCTBYET MoBeieHHI0 DS-psna (T.e. MOBEACHUIO MHTETPUPOBAHHOIO psijia,
NPUBEACHUE KOTOPOTO K CTAIHOHAPHOMY BHIY TpeOyeT muddepeHIIMpPOBaHUs).

ConepxareiabHble COOOpaXKeHHsI YKa3bIBalOT Ha TO, YTO M3JIOM ATOTO U JIPY-
T'MX BPEMEHHBIX PSZ0B MOXET NPUXOAUTHCS Ha BTOpYIO mosioBuHy 1998 1. (pu-
HAHCOBBIN KPHU3HC U cpa3y IOCJe Hero), a Takxke Ha Hadaio 1999 r. (oxuBieHue
HKOHOMUYECKON aKTUBHOCTH M HayaJlo SKOHOMHYECKOro pocra). B aTom cMebicie
HOJyYeHHBIE PE3YJbTaThl COINIACYIOTCS C CONEpXKATeJIbHBIMH apryMeHTamu B
M0JIb3Y BHIOOpA MaThI H3JIOMA.

Jng cpaBHEHUS HPOTHO30B, HMOMy4aeMBIX MO MoaensMm TS- u DS-psanos,
noctpouM yia nepuoaa 06.1995-07.2000 mogxoasiae MoAEaH 000MX THUIIOB —
DSu TS.

DS-monesnn

CHauana nmoctpouM DS-MOAENIN ¢ UHHOBAIMOHHBIM U aJTUTUBHBIM BHIOPO-
camu (mara uznoma 01.1999). OnieHeHHBIE MOJIEN UMEIOT CIAEITYIONIHA BUI.

DS-Monesib ¢ MHHOBAIIMOHHBIM BBIOPOCOM

Dependent Variable: D(X)

Variable Coefficient | Std. Error | t-Statistic Prob.
C 7957.736 3094.706 | 2.571403 0.0150
DTB -18161.51 11183.91 | -1.623897 0.1142
DU 14680.75 5592.419 | 2.625115 0.0132
D(X(-1)) 0.035399 0.159275 | 0.222248 0.8255
D(X(-2)) -0.105155 0.156321 | -0.672687 0.5060
D(X(-3)) -0.056082 0.155705 | -0.360181 0.7211
D(X(-4) -0.262292 0.162524 | -1.613874 0.1164
D(X(-5) -0.274312 0.169334 | -1.619945 0.1151
D(X(-6)) -0.104990 0.174786 | -0.600679 0.5523
D(X(-7)) -0.030949 0.187136 | -0.165381 0.8697
D(X(-8)) -0.264658 0.218019 | -1.213925 0.2337
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IIpoooncenue mabauywvl

Dependent Variable: D(X)

Variable Coefficient | Std. Error | t-Statistic Prob.
D(X(-9)) -0.660972 | 0.207564 | -3.184427 0.0032
D(X(-10)) -0.190682 | 0.231654 | -0.823134 | 0.4165
D(X(-11)) -0.486314 | 0.232308 [ -2.093403 0.0443
D(X(-12)) 0.625239 0.242277 | 2.580681 0.0147
D(X(-13)) -0.722586 | 0.263874 | -2.738378 0.0100
R-squared 0.639036 Mean dependent var 4816.396
Adjusted R-squared | 0.469835 S.D. dependent var 12589.30
S.E. of regression 9166.580 Akaike info criterion 21.34572
Sum squared resid 2.69E+09 Schwarz criterion 21.96945
Log likelihood -496.2972 F-statistic 3.776772
Durbin-Watson stat | 2.141405 Prob( F-statistic) 0.000779

DS-Monesb ¢ aAAMTHBHBIM BLIOPOCOM
Dependent Variable: D(X)
Variable Coefficient | Std. Error | t-Statistic Prob.
C 2323.949 | 434.9662 | 5.342828 | 0.0000
DU 5718.042 | 1026.329 | 5.571356 | 0.0000
AR(1) -0.052317 | 0.153159 | -0.341585 | 0.7348
AR(2) -0.194266 | 0.150285 | -1.292652 | 0.2051
AR(3) -0.104782 | 0.146957 | -0.713011 | 0.4809
AR(4) -0.281084 | 0.150118 | -1.872425 | 0.0700
AR(5) -0.262538 | 0.139072 | -1.887782 | 0.0679
AR( 6) -0.046242 | 0.142080 | -0.325462 | 0.7469
AR(7) 0.018807 | 0.159481 | 0.117925 | 0.9068
AR(8) -0.193991 | 0.190853 | -1.016441 | 0.3168
AR(9) -0.623240 | 0.186508 | -3.341627 | 0.0021
AR(10) -0.206942 | 0.209388 | -0.988317 | 0.3302
AR(11) -0.475055 | 0.209853 | -2.263750 | 0.0303
AR(12) 0.539607 | 0.225409 | 2.393907 | 0.0225
AR(13) -0.737280 | 0.235544 | -3.130117 | 0.0036
R-squared 0.648283 Mean dependent var | 4816.396
Adjusted R-squared | 0.499070 S.D. dependent var 12589.30
S.E. of regression 8910.253 Akaike info criterion |21.27810
Sum squared resid | 2.62E+09 Schwarz criterion 21.86285
Log likelihood -495.6744 F-statistic 4.344682
Durbin-Watson stat | 2.058355 Prob( F-statistic) 0.000255
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Ecnu 3adukcupoBarh 00e MOENN W MPOU3BOAMUTH MO HUM IPOTHO3BI HA
OJIH LIAr BIEPE, TO MOIYYarOTCs CIEAYIONINE PE3YIIBTATHI:

WHHOBaIIMOHHEI BRIOpPOC: ATUTUBHBIN BBIOPOC:

‘&lﬂl L

00:‘08 00:‘09 00:‘10 00:‘11 00:12 01:‘01 01:‘02 00:‘08 00:‘09 00:‘10 00:‘11 00:12 01:‘01 01:‘02
OmubKy IpOTHO30B:
VHHOBAIIMOHHBII BEIOPOC: AJUTITUBHBINA BBHIOPOC:
40000 30000
20000 4
20000
10000
[ H | H :
’ ]
0008 0009 00110 00111 00112 01'01 01'02 00108 00109 00110 00111 00112 0101 01002
XapaKTepuCTHUKHU MPOTHO30B IO MOJ00paHHbBIM DS-Monernsm:
DS (uuHOBam.) DS (anmu-
THBH.)
Root Mean Squared Error 23660.00 20762.60
Mean Absolute Error 21726.06 19084.87
xian Absolute Percent Er- 5966785 5247909

ITo BceM TpeM XapaKTEpHCTHKaM 3[€Ch NMPEINOYTUTEIbHEE OKa3bIBACTCS
MOZIENb C aJAUTHBHBIM BBIOPOCOM.
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TS-monean

TS-monens, nonyckaiomasi CIBUT TPAEKTOPHH M M3MeHeHNe HAKJIOHA
TpeHaa B opMe HHHOBALMOHHOIO BhIOpOca ¢ aaroii uziaoma 01.1999

Dependent Variable: X
Variable Coefficient | Std. Error | t-Statistic Prob.
C 83889.10 | 30383.71 | 2.760990 | 0.0097
DU -11404.73 | 9892.396 | -1.152878 | 0.2581
T 3349.482 | 1335.656 | 2.507742 | 0.0178
DT 6891.047 | 2317.117 | 2.973975 | 0.0058
X(-1 0.750891 | 0.167935 | 4.471320 | 0.0001
X(-2) -0.184634 | 0.185574 | -0.994934 | 0.3277
X(-3) 0.011089 | 0.166217 | 0.066714 | 0.9473
X(-4) -0.286183 | 0.169492 | -1.688473 | 0.1017
X(-5) -0.134868 | 0.169320 | -0.796525 | 0.4320
X(-6) 0.131024 | 0.168245 | 0.778771 | 0.4422
X(-7 0.059066 | 0.172426 | 0.342559 | 0.7343
X(-8) -0.378450 | 0.255431 | -1.481612 | 0.1489
X(-9) -0.535159 | 0.263414 | -2.031628 | 0.0511
X(-10) 0.282439 | 0.272772 | 1.035438 | 0.3087
X(-11) -0.388248 | 0.278077 | -1.396188 | 0.1729
X(-12) 0.930807 | 0.284523 | 3.271462 | 0.0027
X(-13) -1.291862 | 0.329794 | -3.917180 | 0.0005
X(-14) 0.459354 | 0.259166 | 1.772429 | 0.0865
R-squared 0.989083 Mean dependent var [ 169119.2
Adjusted R-squared | 0.982896 S.D. dependent var [ 63099.49
S.E. of regression 8252.271 Akaike info criterion [21.15436
Sum squared resid | 2.04E+09 Schwarz criterion 21.85606
Log likelihood -489.7047 F-statistic 159.8771
Durbin-Watson stat | 2.000861 Prob( F-statistic) 0.000000

TS-moneb, fonyckawas H3MeHeHHe HAKJIOHA TPeHAa
B (hopMe agIMTUBHOTO BhIOpoca ¢ garoii uznoma 01.1999

Dependent Variable: X

Variable Coefficient | Std. Error | t-Statistic Prob.
C 62114.74 | 2395.813 | 25.92637 | 0.0000
T 2238.796 | 86.16029 | 25.98408 | 0.0000
DT 6047.931 | 392.9049 | 15.39286 | 0.0000
AR(1) 0.564688 | 0.148698 | 3.797544 | 0.0006
AR(2) -0.021091 | 0.165916 [ -0.127117 | 0.8996
AR(3) -0.030859 [ 0.164054 [ -0.188101 [ 0.8519
AR(4) -0.177696 | 0.163864 | -1.084412 | 0.2860
AR(5) -0.185941 | 0.152462 | -1.219589 | 0.2313
AR(6) 0.089144 | 0.163710 | 0.544524 | 0.5897
AR(7) 0.033957 | 0.171104 | 0.198459 | 0.8439
AR(8) -0.157527 | 0.239983 | -0.656410 [ 0.5161
AR(9) -0.564313 | 0.258719 | -2.181178 | 0.0364




IIpoooncenue mabauywvl

Dependent Variable: X

Variable Coefficient | Std. Error | t-Statistic Prob.
AR(9) -0.564313 | 0.258719 [ -2.181178 | 0.0364
AR( 10) 0.205723 | 0.274590 | 0.749201 | 0.4590
AR(11) -0.361187 | 0.276525 | -1.306165 | 0.2005
AR(12) 0.818430 | 0.284241 | 2.879354 | 0.0069
AR(13) -0.790364 | 0.225473 | -3.505352 [ 0.0013
R-squared 0.987803 Mean dependent var [ 167766.8

Adjusted R-squared | 0.982259 S.D. dependent var | 63152.37
S.E. of regression 8411.560 Akaike info criterion |21.17035
Sum squared resid | 2.33E+09 Schwarz criterion 21.78809
Log likelihood -502.6736 F-statistic 178.1749
Durbin-Watson stat | 1.716294 Prob( F-statistic) 0.000000

Ecnu 3adukcupoBare 00€ MOZIENN U IPOU3BOIAMUTH IO HUM ITOCIIEI0BATENb-
HBIE TIPOTHO3BI HAa OAMH IIIar BIEPE], TO MOIyYaroTCs CIECAYIOIINE PE3YIbTaThL:

WNHHOBAIMOHHBIH BEIOpOC: AJIUTUTHBHBINA BEIOPOC:
00:08 00:09 00:10 00:11 00:12 01:01 01:02 00:08 00:09 0010 00:11 00112 0101 01:02
CoOOTBETCTBEHHO, OIIHOKH MTPOTHO30B UMEIOT BH/I;
WHHOBaIIMOHHEII BEIOPOC: ATUTUBHBIN BBIOPOC:
30000 60000
20000
40000 4
0 — ’_‘ 20000 4
0 ’_‘ u
00108 0009 00110 00111 00'12 01'01 0102 00108 0009 0010 0011 0012 0101 0102
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XapaxkTepucTHKU NPOTHO30B MO Noxo0paHHbIM TS-Monesnsim:

TS (uuHoBaIL.) TS (aganTHBH.)
Root Mean Squared Error 35901.47 18035.41
Mean Absolute Error 33681.18 16031.46
Mean Absolute Percent Error 9.064165 4.371771

[Iporuo3 no BTopoil MOZeNH OKa3bIBAETCS IIPEANIOUYTUTENIBHEE 110 BCEM TPEM
MIOKA3aTeIIsIM.
CBeJieM MOJTyYSHHBIE Pe3yNIbTaThl B OMHY TAOJIHILY.

DS unHOB. TS uHHOB. DS apauTus. TS apguTHus.
RMSE 23660.00 35901.47 20762.60 18035.41
MAE 21726.06 33681.18 19084.87 16031.46
MAPE 5.966785 9.064165 5.247909 4.371771

W3 tabnuus! cnexyert, 9To XoTs 06e DS-Monenu nydiie 75-MOnenu ¢ HHHO-
BAaI[MIOHHBIM BBIOPOCOM, HaWIydIleil okazanach 7.S-Mofesb C alJUTUBHBIM BBIO-

pocom.

IIpuBeneM Tenepb pe3ynbrarhl, IOJIY4YacMble IIPU UCIIOIb30BAaHUU PEKYP-
CUBHBIX Mojnienieil. CpaBHeHHe OyleM MPOU3BOIUTE IS MOJIeNiel ¢ aJquTUBHBIM
BBIOPOCOM, ITOCKOJIBKY U cpean T.S-Mozenel, u cpean DS-Mopeneit Takast MOJIENb
MMpEeBOCXOAUT MOJCIIb C UTHHOBAITUOHHBIM BBIGpOCOM 10 BCEM TPEM ITOKa3aTCJIsAIM.

IIporuo3sst:

0 peKypcuBHOI TS-Mozmemnn 0 peKypcHuBHOM DS-Momenn

67 6‘8 69

oLl bl

00:‘08 00:‘09 OO:‘10 00:‘11 00:‘12 01:‘01 01:‘02

[ X [ XF_RECURSIVE [0 X [ XF_RECUR_DS




Omu6Ky IPOTHO30B:

o peKypcuBHOI TS-monenu

30000

20000

~ull_null
B

40000

110 peKypcUBHOI DS-Monenu

30000

20000 -

10000 4

0

T T T T T T T
00:08 00:09 00:10 00:11 00:12 01:01 01:02

] DELTA_DS

[ DELTA_DS

XapakTepUCTUKHA TOUHOCTH IIPOIHO30B [0 PEKYPCUBHBIM MOJENSM C aIIH-

THUBHBIM BBIOPOCOM:

Pexypcusnas DS Pexypeusnas TS
Root Mean Squared Error 18103.33 16733.83
Mean Absolute Error 13663.46 13698.90
Mean Absolute Percent Error 3.737642 3.747511

CseznieM pe3yabTaThl B OTHOIIEHUH psga MO, mosyueHHbIe TI0 MOJIEIISAM C aji-
JUTUBHBIM BEIOPOCOM, B OJIHY TaOJHILy.

DS pe-
Kype. TS pexype. | DS ¢uxc. TS ¢puxc.
Root Mean Squared Error 18103.33 16733.83 20762.60 18035.41
Mean Absolute Error 13663.46 13698.90 19084.87 16031.46
Mean Absolute Percent Error 3.737642 3.747511 5.247909 4.371771
Cpenu (UKCHPOBAaHHBIX MOJENEH C aIMTUBHBIM BBIOPOCOM JIydICH MO

BCEM TpeM XapaKTepUCTUKaM TOYHOCTH IPOTHO30B OKasbIBaeTcs 1.S-MOAEib.
Cpenn pekypCHBHBIX MOJIeJiel HU OJIHa M3 JIBYX HE SIBIISIETCS Oolee MpeaouTH-
tenbHOU. Ilpu aTOM M cpenu TS-moneneit, u cpenu DS-mozneneil peKypcUBHBIE
MOJIENIN OKa3aJIUCh Jy4lle (PUKCHPOBAHHBIX.

M HHOBaIMOHHBIN BBIOPOC

[TporHo3s! (110 ocu abcuuce HoMepa HaOMIONEeHNH ):
o peKypcuBHoOil TS-Moznenu

ikl

] X [ XF_RECUR_TS
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Omu6Ky IPOTHO30B:

0 peKypcHuBHOI TS-Monenu o peKypcuBHOI DS-mMonenu
40000 40000
30000
20000 - 20000
’_‘ 10000
0
I
6‘3 6‘4 Bé 6‘6 6‘7 6‘8 Sé 6‘3 6‘4 6‘5 6‘6 6‘7 6‘8 6§

XapakTepUCTUKU TOUHOCTH MPOTHO30B MO PEKYPCUBHBIM MOJETSIM C UHHO-
Bal[MOHHBIM BBIOpOCOM:

PexypcuBHas DS PexypcuBHas TS
Root Mean Squared Error 23070.19 24831.23
Mean Absolute Error 21966.45 23946.98
Mean Absolute Percent Error 6.002693 6.570231

CeezieM pe3ynbTaThl B OTHOIIEHUHU psiaa MO, HoydeHHBbIE IO MOJENSIM C
WHHOBAI[IOHHBIM BBIOPOCOM, B OJTHY TaOIIHILY.

DS pe-

Kype. TS pexypc. DS ¢uxke. TS ¢puxc.
Root Mean Squared Error 23070.19 24831.23 23660.00 35901.47
Mean Absolute Error 21966.45 23946.98 21726.06 33681.18
Mean Absolute Percent Error 6.002693 6.570231 5.966785 9.064165

U cpeny pUKCUPOBaHHBIX, U CPEAN PEKYPCUBHBIX MOZIeIel ¢ MHHOBAIIMOH-
HBIM BBIOPOCOM JTYYIIIMH 10 BCEM TPEM XapaKTEPUCTUKAM TOYHOCTH IPOTHO30B
okazbiBatoTcs DS-monenu. Cpenu TS-Moneneil pekypcruBHas MOJIEb OKa3alach
nyqme GpukcupoBaHHOW. Pexypcusnbie TS 1 DS-Moznenu JaroT OIU3KHe pe3yiib-
taThl. Hannydmeit spnsierca pekypcuBHas 7.S-MOIeb.

IlonBeneM MTOrM MccCaeJOBAHUSA NMPOTHO30B HA OMH IIAT BHepen AJA
psana MO. Cpeny GpuUKCHpPOBaHHBIX MOJIeiell B 3aBUCHUMOCTH OT THIIa BBIOpOca
(MHHOBALIMOHHBIN WIIM aJIUTUBHBIN) JIydlleil okaspiBaeTcs ymbo 7S, mmudo DS-
Mojiesb. B 11eoM pekypcHBHBIE MOJIENTH AIOT JIyYIlie IPOTHO3HI 10 CPABHEHUIO
¢ (MKCHUPOBAaHHBIMU MOJESIMU. [IpH ATOM Cpein peKypCUBHBIX MOJieNeit Hu ofi-
Ha u3 AByX (7S win DS) He sBIAETCS NPeINoYTUTETFHOM.
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2.1.2. M1

3a nmepuon 06.1995-02.2001 psg M1 (B HOMHHAJIBHBIX 3HAYCHUSIX) UMEET
BH!

800000

600000

400000 -

200000

T T T T T T T T T T T T T [T T T T T [T T T T[T T T

1996 1997 1998 1999 2000 2001

IIpu ncnonb3oBanuu kputepues lleppoHa Ha Hanmu4ue y 3TOrO psjua enu-
HUYHOT'O KOPHSI C SHIOTE€HHBIM BEIOOPOM JIaThI H3JI0Ma B YIIOMSIHYTOH paboTe ObI-
JIM TIOJTy4YeHBI CJIyIONINe pe3yabTarsl (oTHocsmuecs K nepuony ¢ 06.1995 no
07.2000).

Jna Monenu, ROMyCKarolled CABUI TPAaeKTOPUUM U U3MEHEHUE HAKIIOHA
TpeHza B (opMe HHHOBAIIMOHHOTO BeIOpoca (I0), B kauecTBe AaThl U3JI0Ma yKa-
3aH 07.1999.

Jlnist Mozieny, TOITy CKaloIei TOJIbKO H3MEHEHHEe HakJIoHa TpeH a (6e3 caBu-
ra TpaeKTopun) B popMe ajyiuTHBHOTO BhIOpoca (AO), B KadecTBe JaThl N3JI0Ma
ykaszaH 02.1999.

B o0onx cirygasix ruroresa eMHUYHOTO KOPHSI HE OTBEPraeTcs, 4To, B COT-
JIACHH C pe3yNbTaTaMy MPUMEHEHHS APYTUX KPUTEPUEB, IPUBOAUT K PEILICHUIO O
TOM, 4TO MOBEAECHUE TpaeKTopuu psaa M1 Ha BpeMeHHOM uHTepBaine ¢ 06.1995
o 07.2000 cooTBeTCcTBYET MMOBeAeHUIO DS-psia (T.e. MOBEICHUIO HHTETPUPOBAH-
HOTO psAJia, TPUBEICHHE KOTOPOTO K CTAIIOHAPHOMY psiay TpeOyeT nuddepeHiu-
poBanus). TeM He MeHee, UMesl B BUJY 337ady CPaBHEHHMS [IPOTHO30B, MOTydae-
MBIX 110 MoziessiM 7S- u DS-psinoB, Mbl mocTpouM ajist nepuoga 06.1995-07.2000
ToAXo/sIIe Moaenu oboux turos — DS u TS.

3nech U Janee cpey albTepHATHBHBIX BAPHAHTOB MOJIeH ofHoro tuna (7.5
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wu DS) MbI OyZieM 0TOMpaTh MOJIEIb aBTOPErPECCHH, TIOPSI0K KOTOPOH Orpee-
nsiercst 1o HauMmeHblnemy 3HaueHuto SIC nHpopmarmonnoro kputepus LBapia
(baitecoBckoro HHGOPMAIIMOHHOTO KPUTEPHSI ), IPOXOSIIYIO CTAHAAPTHBIE AUAT-

HOCTHUYCCKHEC TCCThI.
DS-monean

CHayaJla TIOCTpOMM aBTOPETPECCHOHHBIE DS-MOAENN ¢ MHHOBAaIMOHHBIM
BeIOpOocOoM (nara m3noma 07.1999) u ¢ agmuTHBHBIM BHIOpOCOM (Iara M3jIoMa
02.1999), nmetomtue mopsaok 12.

Ounenennas DS-Moae/1b ¢ MHHOBAIIMOHHBIM BBIOPOCOM
(nara uznoma 07.1999)

Dependent Variable: D(X)
Method: Least Squares
Date: 11/12/01 Time: 13:33
Sample( adjusted): 1996:07 2000:07
Included observations: 49 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
C 6538.025 5679.194 1.151224 0.2577
DTB 6763.981 15653.45 0.432108 0.6684
DU 15474.11 12173.59 1.271121 0.2123
D(X(-1)) -0.111283 0.169099 -0.658094 0.5149
D( X(-2)) 0.201149 0.162859 1.235112 0.2253
D(X(-3)) 0.086458 0.165345 0.522895 0.6044
D( X(-4)) 0.030484 0.158346 0.192518 0.8485
D( X(-5)) 0.091538 0.153038 0.598140 0.5537
D( X(-6)) 0.224769 0.151432 1.484287 0.1469
D(X(-7)) 0.123352 0.162645 0.758411 0.4534
D( X(-8)) -0.254336 0.183272 -1.387754 0.1742
D(X(-9)) -0.409614 0.186994 -2.190522 0.0354
D( X(-10)) -0.264368 0.208246 -1.269497 0.2129
D(X(-11)) -0.328840 0.234154 -1.404377 0.1693
D( X(-12)) 0.507417 0.227016 2.235154 0.0321
R-squared 0.608055 Mean dependent var 10454.73
Adjusted R-squared 0.446666 S.D. dependent var 17387.54
S.E. of regression 12933.97 Akaike info criterion 22.01989
Sum squared resid 5.69E+09 Schwarz criterion 22.59902
Log likelihood -524.4872 F-statistic 3.767632
Durbin-Watson stat 1.832913 Prob( F-statistic) 0.000779
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DS-monens ¢ aiiMTUBHBIM BbIOPocoM (1aTa usjoma 02.1999)

Dependent Variable: D(X)
Variable Coefficient Std. Error t-Statistic Prob.
C 4728.177 627.0684 7.540129 0.0000
DU 14890.38 1450.730 10.26406 0.0000
AR( 1) -0.345214 0.169657 -2.034775 0.0495
AR(2) -0.079099 0.172553 -0.458402 0.6495
AR(3) -0.129310 0.162248 -0.796990 0.4308
AR(4) -0.137688 0.146297 -0.941151 0.3531
AR(5) -0.067956 0.141762 -0.479370 0.6347
AR(6) 0.041004 0.138808 0.295399 0.7694
AR(7) -0.044951 0.144788 -0.310458 0.7581
AR(8) -0.322453 0.148128 -2.176852 0.0363
AR(9) -0.524660 0.160095 -3.277180 0.0024
AR( 10) -0.426078 0.184944 -2.303825 0.0273
AR(11) -0.487277 0.195992 -2.486209 0.0178
AR(12) 0.296755 0.196791 1.507967 0.1405
R-squared 0.667957 Mean dependent var 10454.73
Adjusted R-squared 0.544627 S.D. dependent var 17387.54
S.E. of regression 11733.35 Akaike info criterion 21.81321
Sum squared resid 4.82E+09 Schwarz criterion 22.35373
Log likelihood -520.4237 F-statistic 5.416000
Durbin-Watson stat 1.837172 Prob( F-statistic) 0.000032

(Ms1 octaBisiem AR(12) B Momenu, HECMOTPsI Ha CTaTHCTHYECKYIO HE3HAYH-
MOCTB COOTBETCTBYIOIIETO KO3(h(PUIIMEHTa, MOCKOIBKY TIPH yIAJIEHHHU 3TOH Iepe-
MEHHOW OTBepraeTcs THIoTe3a HEKOPPEIHPOBAHHOCTH OIIHOOK. )

Ecnu 3adukcupoBarh 00€ MOJETH U IIPOU3BOIUTE IIPOTHO3BI HA OJWH Iar
BIIEpE] 110 ATUM ABYM MOJENSAM, TO MOIYy4atOTCs CIEAYIOIIUE Pe3yabTaThl:

VHHOBaIMOHHBIH BEIOPOC: ANTMTHBHBIN BEIOpOC:

il il

00:08 00:09 00:10 00:11 00:12 01:01 01:02 00:‘08 00:‘09 00:‘10 00:‘11 00:12 01:01 01:02

[ 1X [IXF_DS_FIX I X [1XF_DS_FIX
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O1mmnOKy NPOrHO30B:
HMHHOBaIMOHHBIN BBIOPOC:
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40000 4
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00:08 00:09 00:10 00:11 00:12 01:01 01:02

XapakTepuCTHKH NPOTHO30B MO Nmogo0paHHbM DS-Monemsim:
DS unHOBa1L. DS ajytnTuBH.
Root Mean Squared Error 32677.59 30788.31
Mean Absolute Error 27062.91 25004.23
Mean Absolute Percent Error 3.374370 3.119278

[TporHo3 1o BTOPO MO OKa3bIBAETCS MPEANOYTUTEIbHEE TI0 BCEM TPEM
IOKa3aTeSIM.
TS-monean

TS-monens, nonyckaiomasi CIBUT TPAEKTOPHH M M3MeHeHNe HAKJIOHA
TpeHaa B (popMe HHHOBALMOHHOIO BBIOpOca ¢ aaroii uziaoma 07.1999

Dependent Variable: X
Variable Coefficient Std. Error t-Statistic Prob.
C 92605.11 38919.92 2.379376 0.0235
DU -8972.727 12764.01 -0.702971 0.4872
T 7352.346 2947.812 2.494170 0.0180
DT 17196.43 6372.049 2.698729 0.0110
X(-1) 0.588699 0.170328 3.456275 0.0016
X(-2) 0.147850 0.176315 0.838555 0.4079
X(-3) -0.116411 0.172833 -0.673549 0.5054
X(-4) -0.098169 0.175323 -0.559930 0.5794
X(-5) -0.030936 0.174361 -0.177426 0.8603
X(-6) 0.096587 0.164697 0.586453 0.5617
X(-7) -0.044053 0.172331 -0.255630 0.7999
X(-8) -0.299828 0.194321 -1.542947 0.1327
X(-9) -0.338117 0.197411 -1.712761 0.0964
X(-10) -0.078094 0.202998 -0.384705 0.7030
X(-11) -0.219526 0.205182 -1.069909 0.2927
X(-12) 0.546394 0.213084 2.564221 0.0152
X(-13) -0.578163 0.231096 -2.501836 0.0177
R-squared 0.995492 Mean dependent var 333059.7
Adjusted R-squared 0.993238 S.D. dependent var 138024.7
S.E. of regression 11350.15 Akaike info criterion 21.77964
Sum squared resid 4.12E+09 Schwarz criterion 22.43599
Log likelihood -516.6012 F-statistic 441.6414
Durbin-Watson stat 1.958880 Prob( F-statistic) 0.000000
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TS-monenn, nonyckaionasi i3MeHeHHe HAKJIOHA TpeHaa B ¢popme
aJYIMTUBHOTO BhIOpoca ¢ aaroii uzaoma 02.1999

Dependent Variable: X
Variable Coefficient Std. Error t-Statistic Prob.
C 105239.9 2647.314 39.75347 0.0000
T 4823.404 92.89645 51.92238 0.0000
DT 14422.74 453.3884 31.81102 0.0000
AR( 1) 0.456479 0.161153 2.832571 0.0078
AR(2) 0.064584 0.162178 0.398228 0.6930
AR(3) -0.160353 0.159935 -1.002611 0.3233
AR(4) -0.150698 0.161762 -0.931602 0.3583
AR(5) -0.058754 0.159910 -0.367422 0.7157
AR( 6) 0.058838 0.152973 0.384630 0.7030
AR(7) -0.072117 0.156758 -0.460052 0.6485
AR(8) -0.305773 0.173733 -1.760015 0.0877
AR(9) -0.324015 0.179801 -1.802079 0.0807
AR( 10) -0.055112 0.183765 -0.299905 0.7661
AR(11) -0.201223 0.183716 -1.095297 0.2813
AR(12) 0.544210 0.187449 2.903237 0.0065
AR(13) -0.537698 0.187655 -2.865350 0.0072
R-squared 0.996113 Mean dependent var 333059.7
Adjusted R-squared 0.994346 S.D. dependent var 138024.7
S.E. of regression 10378.13 Akaike info criterion 21.59054
Sum squared resid 3.55E+09 Schwarz criterion 22.20827
Log likelihood -512.9682 F-statistic 563.8116

Ecnu 3adukcupoBars 006e MOAEIH U IPON3BOANTH MOCIIEN0BATEIbHBIE TPOT-
HO3BI Ha OJIUH LIAr BHOEPEA [0 STHUM JBYM MOJENSAM, TO MOIy4aloTCsl CAEAYIONIHe
pe3yNbTaThL:

M HHOBaIIMOHHBIN BRIOpOC: AIIMTHBHEIN BEIOpOC:

uhlll uhill

00'08 0009 0010 0011 0012 01:01 01.02 00108 0009 00110 0011 0012 01001 0102
COX T XF_FIX X [IXF_FIX
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COOTBETCTBEHHO, OLITHOKU MTPOTHO30B UMEIOT BHT

VHHOBAIIMOHHBIN BRIOPOC:

AJIMTHBHBIN BBEIOPOC:
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] DELTA_TS

XapakTepuCTHKU NPOTHO30B MO NOA00paHHBIM 1.S-MOJeIsIM:

TS unHoBam. TS axiguTHBH.
Root Mean Squared Error 36093.53 40981.79
Mean Absolute Error 27502.40 32088.90
Mean Absolute Percent Error 3.388481 3.958528

HpOFHOS 10 nepBoﬁ MOJICJIN OKa3bIBACTCA MPEAIIOUYTUTECIILHEC 110 BCEM TPEM

IoKa3aTeCJIsaM.

CgeieM MoJy4eHHbIe pe3yabTaThl B OJHY TAOJIHILY.

DS unHOB. TS unHoOB. DS apauTus. TS apaurus.
RMSE 32677.59 36093.53 30788.31 40981.79
MAE 27062.91 27502.40 25004.23 32088.90
MAPE 3.374370 3.388481 3.119278 3.958528

006e DS-moznenu nyudnre 7S-Mofeneii o BceM TpeM XapaKTepHCTHKaM.
IIpuBeneM Tenepb pe3ynbraThl, IOIY4YacMble IIPU UCIIOIb30BaHUU PEKYP-
CHUBHBIX MOJIJICH, UCIIOIB3YIONIMX OIHU U T€ XKE MepeMeHHbIe, HO KOdQdHIIneH-
TBI KOTOPBIX HIEPEOIIEHUBAIOTCS MIPH MOCTYIUIEHHMH HOBBIX HaONOneHuit (T.e. Ko-
JIMYECTBO 3aHaSHLIBaHHﬁ HC U3MCHACTCA, TaK K€ KaK HC U3BMCHAKOTCS U AaThl U3-
JIOMOB).
Jls peKypCHBHBIX Mojielieii Ha rpadukax mo ocu abCIMCC OTKIIAABIBAIOTCS
HOMepa oCIeIoBaTeIbHbIX Habmonennii, HaunHas ¢ 06.1995 (Tak uro 63-¢ Ha0-
moxaenne coorBercTByeT 08.2000, a 69-¢ coorBeTcTBYeT 02.2001).
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PeKprPIBHl)Ie MOJ€JIU ¢ UTYHHOBAIlTMOHHBIM BblﬁpOCOM

IIporuo3sst:
M0 peKypcUBHOU TS-Moaenu

65 6‘4 65 66 67 68 69

[ X []XF_RECUR_TS

OmubKy IPOTHO30B:
1o peKypcuBHOM TS-Monenu

80000

60000 -

40000 -

20000 | ﬂ
o) I =
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o pekypcuBHoi DS-mozaenu
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[0 X [ XF_RECUR_DS |
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M0 peKypcHuBHOM DS-Monenu

60000

40000 -

i "

] DELTA_DS

XapakTEepUCTUKHA TOUHOCTH IIPOTHO30B 10 PEKYPCUBHBIM MOJEISAM C UHHO-

BaI[MOHHBIM BBIOpOCOM:

Pexypcusnast DS Pexypcusnas TS
Root Mean Squared Error 36796.05 36710.86
Mean Absolute Error 30477.43 31124.61
?’:ian Absolute Percent Er- 3793081 3.874630
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CaeznieM IoNTydeHHBIE pe3yiIbTaThl B OTHOLIEHHHU psina M1 s moneneit ¢
WHHOBAI[MOHHBIM BBIOPOCOM B OJIHY TaOJNHILy.

DS pexype. | TS pexype. DS ¢puxc. TS ¢uxc.
Root Mean Squared Error 36796.05 36710.86 32677.59 36093.53
Mean Absolute Error 30477.43 31124.61 27062.91 27502.40
%‘:::)‘; Absolute Percent 3.793081 3.874630 3.374370 3.388481

U cpeny pUKCUPOBaHHBIX, U CPEAN PEKYPCUBHBIX MOZIeIel ¢ MHHOBAIIMOH-
HBIM BBIOPOCOM JIYYIIIMMH 0 YKa3aHHBIM XapaKTEepPUCTUKaM TOYHOCTHU MPOTHO-
30B okazbiBaroTcsa DS-monenu (RMSE st pexypcuBHO#M 7.S-Moaenn MeHblIIe, HO
He3HauyuTeIbHO). [Ipu 3ToM 1 cpenu TS-moneneit, u cpenu DS-moneneit ¢pukcu-
POBaHHBIE MOJIENIU OKA3aJIUCh JIy4llle peKypCUBHBIX. Hawmmyumel siBnsiercst puk-
cupoBaHHas DS-Monenb.

PexypcuBHBIE MO/IeJIH ¢ A TUTUBHBIM BBIOPOCOM

IIporuo3ssr:

10 peKypcuBHOI TS-Mozmenn 0 peKypcuBHOM DS-Monenu

il
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Omu6Ky IpOTHO30B:
0 peKypcHBHOHI TS-Monenn 10 peKypcuBHON DS-Mozaenn
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XapaKTepUCTUKH TOYHOCTH MPOTHO30B MO PEKYPCHUBHBIM MOJIEIISAM C AU~
THBHBIM BBIOPOCOM:

DS pekypc. TS pexypc.
Root Mean Squared Error 33750.29 35153.12
Mean Absolute Error 28915.77 20926.71
Mean Absolute Percent Error 3.604901 3.621122

CBenieM NoTydeHHbBIE PEe3yIbTaThl B OTHOIICHUH psina M1 it Mozerneii ¢ azi-
IUTHBHEIM BBRIOPOCOM B OZIHY TaOIHILY.

DS pekype. | TS pekypce. DS ¢uke. TS puxc.
Root Mean Squared Error 33750.29 35153.12 30788.31 40981.79
Mean Absolute Error 28915.77 29026.71 25004.23 32088.90
Mean Absolute Percent Er-
ror

3.604901 3.621122 3.119278 3.958528

U cpenn puKCHpOBaHHBIX, U CPElU PEKYPCHBHBIX MOJIENEH C aJIMTHBHBIM
BBIOPOCOM JIYYIIMMH IO YKa3aHHBIM XapaKTEPUCTUKaM TOYHOCTH IMPOTHO30B
okazbiBatoTcs DS-monenu. [lpu atom cpeau TS-Mozeneit iydieil oka3aigach pe-
KypCHBHasi MOJiellb, a cpean DS-Mopeneil iy4iiell oka3aiach (pUKCHpOBaHHAsS
Mozenb. Hannyumeii siBnsercs pukcupoBanHas DS-Monens.

IlonBeneM MTOrM McCaeJOBAHUSA NMPOTHO30B HA OMH LIAT BHepen A
psna M1. U cpeny GUKCUPOBaHHBIX, H CPEAM PEKYPCHBHBIX MOJEINEH I Kax-
JIOTO U3 JIByX THUIIOB BHIOPOCOB (MHHOBAI[MOHHBIN MM aJAUTHUBHBIN) Ty4IINMU
[0 YKa3aHHBIM XapaKTepHUCTHKaM TOYHOCTH IPOTHO30B OKa3bIBatoTcs DS-Moe-
1. [Tpu 5TOM peKypcHuBHBIE MOIECTH HE 00s13aTeNbHO JAI0T JTYUIINe MPOTHO3HI 10
CPaBHEHHIO ¢ (PUKCHPOBAHHBIMU MopessiMH. J[71s1 000MX THIIOB BHIOPOCOB Hau-
Jydired okasanachk GpukcupoBaHHas DS-MoOIeb.

[IpuBenem Tenepb pe3yasTaTsl KOMOMHHPOBAHHBIX NMPOTHO30B, NOTyYae-
MBIX CJIEIYIOIIMMH CIIOCOOaMHU:

(a) Ha KaXXIOM IIIare MOCTPOCHUS PEeKypCHUBHBIX IPOTHO30B B Kade-
CTBE MPOTHO3HOTO Oepercs cpenHee apu(hMETHIECKOE BCEX YEThI-
pEX PaCCMOTPEHHEIX BBIIIE PEKYPCUBHBIX IIPOTHO30B;

(6) Ha KaXIOM IIIare MOCTPOEHUS PEKYPCUBHBIX IPOTHO30B B Kade-
CTBE MPOTHO3HOTO OEpeTCst MPOTrHO3 110 MOJIEINH, JaBIIei HauTyd-
LIMH POTHO3 3HAYECHUS psiia Ha IPEAbIIYIIEM 1Iare.
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IIporuo3ssr:

Omu6Ky IPOTHO30B:
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Mogenu, faBiie HaWIyqIlye NporHo3sl Ha 1, 2,..., 7 marax, COOTBETCTBEH-

HO:

DS 10, DS 10, TS _AO, DS 10, DS 10, TS 10, TS IO.
HanomauM 3Ha49eHUS XapaKTepHCTUK IIPOTHO30B MO KaXKIOH U3 YeThIpeX pe-
KyPCHUBHBIX MOZEIEN:

DS_IO TS_IO DS_AO TS_AO
RMSE 36796.05 36710.86 33750.29 35153.12
MAE 30477.43 31124.61 28915.77 29026.71
MAPE 3.793081 3.874630 3.604901 3.621122

Xota monens DS AO Hu Ha OIHOM U3 CEMH IIAaroB He Jjajla HaujIydIlIero
IIPOTHO33, OHa, TEM HE MEHee, OKa3alach JIy4lled Cpein pacCCMOTPEHHBIX pe-
KypCUBHBIX MOJIeJIel TI0 COBOKYITHOCTH IIPOTHO30B.
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XapakTepucTHKU MPOTHO30B NP MPUMEHEHHH cTpareruii (a) u (b):

Cmniocod (a) Cmniocod (b)
(ycpeaHeHnue) (KoMOMHHPOBaHUe)
RMSE 34966.44 36260.71
MAE 29789.99 29975.76
MAPE 3.711062 3.761013

Bri6op Monenu, kotopast Obula HaWJIy4dlIed Ha MpebIAyIeM [are, MpuBo-
JUT K HECKOJBKO XyAIINM 3HAYCHUSAM TPeX XapaKTePHCTUK IOJyUYeHHOH Mmocie-
JIOBATEIbHOCTU IIPOIHO30B 10 CPABHEHUIO C IPOCTBIM YCPEAHEHHUEM ajbTepHa-
TUBHBIX BApHAHTOB NPOTHO30B. B TO ke BpeMs MmpocToe ycperHeHne MPOrHO30B
CITY>KUT JIUIIB 3aIIUTON OT CJIEOBAHUSA TOJIBKO OJHON MOJAEIH, KOTOpas MOXET B
pe3yabrare JaTh HauXy[IIyO II0CIEeI0BATEIbHOCTD IPOTHO30B.

2.1.3. M2

3a mepuop 06.1995-02.2001 psim M2 (HOMUHAJIBHBIN MOKa3aTenb) UMeeT
BUJ:

1996 1997 1998 1999 2000

[Ipu wucnonp3oBaHuM KpuTepueB [leppoHa Ha HaNIWYKME y 3TOTO psjia eIu-
HUYHOTO KOPHSI C DHIOTEHHBIM BBEIOOPOM JIaThl M3JIoMa B pabote [Dxonomempu-
YecKuil aHAIU3 OUHAMUYECKUX PSIO08 OCHOBHBIX MAKPOIKOHOMUYECKUX NOKA3ame-
set (2001)] ObUTH TONYYEHBI CIEAYIONINE PE3YIBTAThI (OTHOCSIIUECS K IEPUOTY
¢ 06.1995 no 07.2000).
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Just Monenu, NOMyCKaromed CABUT TPacKTOPHUH W M3MEHEHHE HAKJIOHA
TpeHaa B (hopMe HHHOBAIMOHHOTO BhIOpoca (/0), B KaueCTBE JaThl U3JI0Ma YKa-
3aH 10.1999.

Jist Monienu, IOy CKarollei ToJIbKO H3MEeHEHHe HakJIoHa TpeH a (0e3 caBu-
ra TpaekTopuu) B hopme aaguTUBHOTO BbIOpoca (A0), B Ka4eCTBE JaThl U3JI0Ma
ykazan 05.1997.

B O6OI/IX ClIydasax TMInoTe3a CAMHUYHOIO0 KOpHS HE OTBEPracTcs, 4To, B COI'-
JIACHH C pe3yJIbTaTaMU IPUMEHEHUs IPYTUX KPUTEPUEB, IIPUBOIUT K PEILIEHUIO O
TOM, 4YTO IIOBEACHUE TPaeKTOpHH psana M2 Ha BpeMeHHOM uHTepBaje ¢ 06.1995
no 07.2000 cootBercTByeT moBezeHuio DS-pana. Vimes B BUIy 3a7ady cpaBHe-
HUSI IPOT'HO30B, MOTYYaeMbIX 0 MoaesiM 7.5 u DS-psiioB, OCTPOUM IS TIEpH-
ona 06.1995-07.2000 noaxomsiue Moaenn oboux tumos — DS u TS.

DS-monesnn

Cuavasia moctpouM DS-MOJIeN ¢ THHOBAIlMOHHBIM BBIOPOCOM (J1aTa U3J0-
Ma 10.1999) u annutuBHBIM BEIOpOCcOM (Aara uznoma 05.1997). OnieHeHHbIE MO-
JIeJI1 UMEIOT CJIEeYIOLIUNA BU.

DS-Monesib ¢ MHHOBAIIMOHHBIM BBHIOPOCOM

Dependent Variable: D(X)
Method: Least Squares
Sample: 1995:06 2000:07
Included observations: 62
Variable Coefficient Std. Error t-Statistic Prob.

C 3426.696 3623.040 0.945807 0.3491
DTB -5425.164 14786.03 -0.366911 0.7153
DU 12888.66 8529.525 1.511064 0.1375
D(X(-1) 0.004036 0.137087 0.029442 0.9766
D(X(-2)) 0.335098 0.134238 2.496290 0.0161
D(X(-3)) 0.198757 0.142002 1.399685 0.1682
D(X(-4)) -0.000546 0.135054 -0.004044 0.9968
D(X(-5)) 0.036323 0.136403 0.266290 0.7912
D(X(-6)) 0.273612 0.135045 2.026077 0.0485
D(X(-7) 0.138695 0.160186 0.865839 0.3910
D(X(-8)) -0.164941 0.158634 -1.039758 0.3038
D(X(-9) -0.426693 0.159670 -2.672350 0.0103
D(X(-10)) -0.058623 0.170621 -0.343588 0.7327
D(X(-11)) -0.145693 0.198169 -0.735195 0.4659
D(X(-12)) 0.472155 0.187386 2.519684 0.0152
R-squared 0.625164 Mean dependent var 12790.32
Adjusted R-squared 0.513510 S.D. dependent var 16295.92
S.E. of regression 11366.21 Akaike info criterion 21.72156
Sum squared resid 6.07E+09 Schwarz criterion 22.23619
Log likelihood -658.3684 F-statistic 5.599148
Durbin-Watson stat 1.672096 Prob( F-statistic) 0.000004
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DS-MOI[B.T[]) C aJAUTUBHBIM BblﬁpOCOM

Dependent Variable: D(X)
Method: Least Squares
Date: 11/22/01 Time: 10:29
Sample: 1995:06 2000:07
Included observations: 62
Convergence achieved after 32 iterations
Variable Coefficient Std. Error t-Statistic Prob.
C 2621.661 9620.741 0.272501 0.7864
DU -4952.548 6111.386 -0.810381 04217
AR(1) 0.080314 0.124527 0.644955 0.5220
AR(2) 0.380210 0.127038 2.992891 0.0044
AR(3) 0.233580 0.138363 1.688176 0.0979
AR(4) 0.002231 0.134620 0.016570 0.9868
AR(5) 0.017391 0.134480 0.129320 0.8976
AR( 6) 0.262875 0.134403 1.955865 0.0563
AR(7) 0.170206 0.150058 1.134270 0.2623
AR(8) -0.104926 0.156309 -0.671272 0.5053
AR(9) -0.380568 0.157295 -2.419456 0.0194
AR( 10) -0.014140 0.162464 -0.087036 0.9310
AR(11) -0.032809 0.155304 -0.211259 0.8336
AR(12) 0.643909 0.154721 4.161736 0.0001
R-squared 0.612218 Mean dependent var 12790.32
Adjusted R-squared 0.507194 S.D. dependent var 16295.92
S.E. of regression 11439.76 Akaike info criterion 21.72326
Sum squared resid 6.28E+09 Schwarz criterion 22.20358
Log likelihood -659.4209 F-statistic 5.829308
Durbin-Watson stat 1.708116 Prob( F-statistic) 0.000003

Ecmm 3a(1)I/IKCI/IpOBaTL o0e MOJCIIN U MPOU3BOANUTL MPOTrHO3BI

Ha OJHMH Hiar

BIIEPEJT TI0 3TUM J[BYM MOJIEJISIM, TO MMOIYYAIOTCS CIIEAYIONINE PE3yIbTaThI:
AUTUTUBHBIN BBIOPOC:

WMHHOBaIMOHHBIN BBIOPOC:

il

00:‘08 00:‘09 00:‘10 00:‘11 00:12 01:01 01:02
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Omu6Ky IPOTHO30B:
VHHOBAIIMOHHBIN BRIOPOC:

60000 60000

AIMTHBHEIN BEIOpPOC:

40000 40000

20000 - 20000 -
0

==
[ —
-20000 -
-40000 -

0

—
-20000 u
-40000 -

-60000 -{ -60000 -

-80000 | -80000 4

0008 00109 00110 00111 00112 01001 0102 0008 0009 00710 0011 00112 0101 0102

XapaxkTepucTHKU MPOrHO30B N0 NoxoopaHHbM DS-Mozensm:

DS (unHOBam.) DS (apauTHBH.)
Root Mean Squared Error 40870.17 41472.50
Mean Absolute Error 30168.47 30513.84
Mean Absolute Percent Error 2.814443 2.847573

ITo Bcem TpeM mokazarelsiM KauecTBa 00e MOJEIH JOCTATOUYHO OJHM3KH, XO-
Ts1 popMalbHO JydIlel OKa3bIBaeTCsl MOJIENb C HHHOBAIIMOHHBIM BEIOPOCOM.
TS-moaenn
TS-monens, nonyckaiomasi CIBUT TPAEKTOPHH M H3MeHEHUEe HAKJIOHA
TpeHaa B (popMe HHHOBALMOHHOIO BhIOpOca ¢ aaroii uziaoma 10.1999

Dependent Variable: X
Method: Least Squares
Sample: 1995:06 2000:07
Included observations: 62
Variable Coefficient Std. Error t-Statistic Prob.
C 36749.89 12099.40 3.037332 0.0040
DU -4474.596 10582.46 -0.422831 0.6744
T 2886.380 835.1606 3.456077 0.0012
DT 8782.086 2681.435 3.275144 0.0020
X(-1) 0.846253 0.130008 6.509236 0.0000
X(-2) 0.282462 0.165456 1.707175 0.0947
X(-3) -0.088658 0.171157 -0.517993 0.6070
X(-4) -0.233731 0.170416 -1.371532 0.1770
X(-5) 0.000646 0.172620 0.003745 0.9970
X(-6) 0.279709 0.168430 1.660687 0.1037
X(-7) -0.013597 0.186172 -0.073037 0.9421
X(-8) -0.277851 0.201141 -1.381378 0.1740
X(-9) -0.347935 0.205507 -1.693054 0.0974
X(-10) 0.290939 0.203619 1.428843 0.1600
X(-11) -0.020465 0.224270 -0.091253 0.9277
X(-12) 0.567617 0.207125 2.740453 0.0088
X(-13) -0.680590 0.179540 -3.790734 0.0004
R-squared 0.997889 Mean dependent var 408717.7
Adjusted R-squared 0.997139 S.D. dependent var 189898.8
S.E. of regression 10157.86 Akaike info criterion 21.51780
Sum squared resid 4.64E+09 Schwarz criterion 22.10104
Log likelihood -650.0518 F-statistic 1329.635
Durbin-Watson stat 1.686412 Prob( F-statistic) 0.000000
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TS-monenn, nonyckaionasi i3MeHeHHe HAKJIOHA TpeHaa B ¢popme
aJYIMTUBHOTO BhIOpoca ¢ aaroii uzioma 05.1997

Dependent Variable: X
Method: Least Squares
Date: 11/22/01 Time: 11:24
Sample( adjusted): 1996:07 2000:07
Included observations: 49 after adjusting endpoints
Convergence achieved after 26 iterations
Variable Coefficient Std. Error t-Statistic Prob.
C 216543.9 97470.58 2.221633 0.0333
T 665.5531 6387.900 0.104190 0.9176
DT 14928.06 9393.632 1.589168 0.1216
AR(1) 0.981452 0.152779 6.424014 0.0000
AR(2) 0.376224 0.210744 1.785219 0.0834
AR(3) -0.187398 0.222473 -0.842339 0.4057
AR(4) -0.321529 0.220437 -1.458599 0.1541
AR(5) 0.007520 0.222916 0.033733 0.9733
AR( 6) 0.290384 0.218354 1.329876 0.1927
AR(7) 0.004910 0.228411 0.021497 0.9830
AR( 8) -0.362048 0.255537 -1.416814 0.1659
AR(9) -0.337684 0.256431 -1.316861 0.1970
AR(10) 0.415446 0.253427 1.639316 0.1106
AR(11) 0.101306 0.265421 0.381679 0.7051
AR(12) 0.592220 0.257105 2.303415 0.0277
AR(13) -0.691692 0.190090 -3.638771 0.0009
R-squared 0.996845 Mean dependent var 461334.7
Adjusted R-squared 0.995410 S.D. dependent var 178906.8
S.E. of regression 12120.45 Akaike info criterion 21.90092
Sum squared resid 4.85E+09 Schwarz criterion 22.51866
Log likelihood -520.5727 F-statistic 695.0137
Durbin-Watson stat 1.651115 Prob( F-statistic) 0.000000

Ecnu 3adukcrpoBarh 00e MOZIENH W MPOU3BOIMTH TIOCIIEIOBATENBHBIE TIPOTHO3bI
Ha OJIMH IIaT BIEpe] IO 3TUM JIByM MOZEIISIM, TO MOJTy4aloTCs CIISAYIONIHE Pe3yTIETaThI:

MHHOBaIIMOHHBIN BRIOPOC:
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OOOB 0009 0010 0011 0012 0101 0102

[ETX CIxFF
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COOTBETCTBEHHO, OLITHOKU MTPOTHO30B UMEIOT BHI:

MHHOBAIIMOHHBIN BEIOPOC:

40000

AITMTHBHBIN BEIOPOC:

80000

20000 -

|

60000 |

40000 -

O

-20000 -
-40000 |
-60000 |

-80000

20000

00:‘08 00:‘09 00:‘10 00:‘11 00:‘12 01:‘01 01:‘02

[ DELTA_TS

]

[ DELTA_TS

XapaKkTepuCTHKY IPOTHO30B MO Noo0paHHbIM TS-Monensim:

TS (uHHOBAIL.) TS (apaAnTHBH.)
Root Mean Squared Error 43134.08 36993.30
Mean Absolute Error 33700.94 29946.52
Mean Absolute Percent Error 3.154151 2.796299

T T T T T T T
00:08 00:09 00:10 00:11 00:12 01:01 01:02

ITporHo3 o BTOpoi MOJETH OKa3bIBAETCS MIPEATIOUTUTEIBHEE IO BCEM TPEM

TIOKA3aTCIIsIM.
CBeneM MOTyYeHHBIE PE3yNbTaThl B OHY TAOJIHILY.
DS unHOB. TS uHHOB. DS apauTus. TS agguTus.
RMSE 40870.17 43134.08 41472.50 36993.30
MAE 30168.47 33700.94 30513.84 29946.52
MAPE 2.814443 3.154151 2.847573 2.796299

3necs DS-Mozens oka3anachk Jydileil TONBKO CpeAr MOJAeIel ¢ MHHOBAIIU-
OHHBIM BEIOpOocoM. Hammydmei, kak u B cirydae psaa MO, okazanace 7.S-Monens

C aIJUTHBHBIM BEIOPOCOM.

[TpuBenem Temeps pe3ynabTarThl, MOIy4aeMble IMPH HCIOIB30BAHUU PEKYp-
CHBHBIX MoZIeJIel (MCIIONB3YIOIINX T€ K€ IIEPEMEHHBIE, TE KE KOJIIMUECTBa 3aras3-
JBIBAHUI 1 aThl U3JIOMOB, YTO M B COOTBETCTBYIOIINX (PMKCHPOBAHHBIX MOJE-

JIAIX).
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PeKprI/IBH])Ie MOJ€JIH C HHHOBAIIMOHHBIM BLIﬁpOCOM

IIporuo3ssr:
0 peKypcUBHOU TS-Moaenu

0 peKypcuBHOI DS-Monenu

mmﬂm
63 64 65 66

[0 X [J XF_RECURS_TS|

67 68

Omu6Ky IPOTHO30B:
o peKypcHuBHOi TS-Monenu
80000

69

ﬂmﬂm
63 64 65 66

67 68 69

[0 X [ XF_RECURS_DS|

0 peKypcuBHOU DS-Moaenu

60000 -

40000

20000 -

0

60000

40000

20000

0

1

63 64 65

] DELTA_TS

6 67 68 69

[ ] DELTA_DS

XapaKkTEepUCTUKHA TOUHOCTH IIPOTHO30B 10 PEKYPCUBHBIM MOJEISAM C UHHO-

BaI[MOHHBIM BBIOpOCOM:

Pexypcusnast DS PexypcuBnas TS
Root Mean Squared Error 43295.36 42186.68
Mean Absolute Error 33643.49 32129.98
Mean Absolute Percent Error 3.123998 2.982067

PexypcuBHas TS-Moenb oKaszalach HECKOIBKO JIydllle peKypcuBHOU DS-

MOJCIIN.
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CaeznieM IoNTyueHHBIE pe3yJbTaThl B OTHOLIEHUHU psina M2 g Monenedt ¢
MHHOBAIIMOHHBIM BBIOPOCOM B OJIHY TaOJNHILy.

DS pekype. | TS pekype. DS ¢ukc. TS ¢puxc.
Root Mean Squared Error 43295.36 42186.68 40870.17 43134.08

Mean Absolute Error 33643.49 32129.98 30168.47 33700.94
Mean Absolute Percent Error 3.123998 2.982067 2.814443 3.154151

PexypcuBHas DS-Moenb 1aeT Jy4lire IpOrHo3bl 10 CPaBHEHHIO ¢ (PUKCH-
poBaHHON DS-MOJIeNbIo, TOTAa Kak MPOTHO3HI M0 PEeKYPCUBHOM T.S-Moneny Hec-
KOJIBKO XYKe, 4eM 1o (ukcupoBanHoit DS-monenu. Jlydmieid B kiiacce MoJieneit ¢
WHHOBAI[IOHHBIM BBIOPOCOM OKazanach (pukcupoBaHHas DS-Mozensb.

PexypcuBHbIe MofieJIM ¢ AJAUTUBHBIM BBIOPOCOM

IIporuo3sst:

0 peKypcHuBHOI TS-Momenn 0 peKypcHuBHOM DS-Momenn

ED[’][E,H[U C&DDGQEU%

67 68 69 67 68 69

[0 X [JXF_RECUR_TS

[0 X ] XF_RECUR_DS|

Omu6Ky IPOTHO30B:

0 peKypcHuBHOH TS-Monenu 10 peKypcuBHON DS-Moznenn
80000 60000
40000
40000 20000 4
0 [
o) mm [ u = u =
63 64 65 66 67 68 69 63 64 65 66 67 68 69

[ IDELTA_TS [ ]DELTA_DS
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XapaKTepUCTHUKH TOYHOCTH MPOTHO30B IO PEKYPCHUBHBIM MOJIEIISAM C aJIu-
THUBHBIM BBIOPOCOM:

Pexypcunas TS Pexypcusnasi DS
Root Mean Squared Error 43020.02 42689.06
Mean Absolute Error 35293.53 33642.68
Mean Absolute Percent Error 3.284899 3.125200

PexypcuBnas DS-Moiens UMeeT HeCKOIbKO JTyUIIHe XapaKTepUCTUKU IIPOT-
HO30B.

CaeznieM noydeHHbIE Pe3yIbTaThl B OTHOIIEHUH psia M2 st Mozenei ¢ an-
JUTHBHBIM BEIOPOCOM B OZIHY TaOMHILY.

DS pexypc. | TS pexype. DS ¢uxkec. TS ¢uxc.
42689.06 43020.02 41472.50 36993.30

Root Mean Squared
Error
Mean Absolute Error 33642.68 35293.53 30513.84 29946.52

E"r’;‘; Absolute Percent | 3 1554 3.284899 2.847573 2.796299

PexypcuBHBIE MOJIETIH TAIOT XyANIME MPOTHO3BI IO CPABHEHUIO C UKCHPO-
BaHHBIMH MOJIEJISIMU U B Kilacce DS-moneneil, u B kinacce TS-moneneit. Jlydmeit
B KJIacce MoJieleil ¢ aJInTHBHBIM BBIOPOCOM OKa3ajiach (ukcupoBaHHas DS-Mo-
JeTlb.

IlonBeneM MTOrM MccCaeJOBAHUSA NMPOTHO30B HA OJMH IIAT BHepen AJA
psina M2. B nienom pekypcUBHBIE MOJENHU JAOT XyAIINE IPOTHO3HI MO0 CpaBHE-
HHIO ¢ (PUKCHPOBaHHBIME Mojessimu. Jlydrneil u B kiacce Mojienei ¢ aJinTHB-
HBIM BBIOPOCOM, U B KJIacCe MoJIeJiel ¢ MHHOBALIMOHHBIM BBIOPOCOM OKa3anach
¢bukcupoBanHast DS-Moemb.

[IpoBeneHHOE KOHOMETPHUYECKOE MOJECTUPOBAHNME M OIEHKA Pa3IHYHBIX
METOJIOB IIPOTHO3UPOBAHUS JeHEXHbIX arperatoB M0, M1 u M2 nokazanu, 4To
it M1 u M2 Hamyuieit siisiercst pukcupoBaHHasi DS-MoJIesb, TaK 4To Mpor-
HO3MpOBaHHe Hanbojee TOYHO OCYIIECTRISIETCS IS IPUPOCTOB JIEHEKHBIX arpe-
raroB 0e3 mepeoneHku Mojenei. CoaepkaTeIbHO 3TO 03HAYAET, YTO B TO BpeMs
KaK JaHHBIe YKa3bIBAIOT HA HAJMYME CTOXACTHUECKOr0 TPEHJa B JAWHAMUKE Je-
HEXXHBIX arperatroB, IPHUPOCTHI arperaTtoB BIIOJHE MPOTHO3UPYEMBI. ITO COOTBE-
TCTBYET TOMY, YTO B OTHOCHTENBFHO CTAOMIIBHBIX YCIOBHsX LleHTpanbHbIil OaHK
NPUIEPKUBACTCS CTAOMIBHBIX OPHEHTHPOB B ITPOBEICHUH JIEHEKHO-KPEIUTHOMN
NOJUTHKY (KaK B OTHOLICHUH JIEHE)KHOW 0a3bl, TaK U B OTHOILECHUU MYJIBTHILIN-
KaTopa).

[Tomy4yeHHBIN pe3ynpTaT O TOM, YTO IS IPOTHO3HPOBAHUS BPEMEHHOIO psi-
na MO npeamnoyTuTeNnbHEE UCIONB30BATh PEKYPCUBHBIE MOJEIH, YKa3blBaeT Ha
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TO, YTO 3TOT s/ TOABEPKEH OoJice TUHAMUYIHBIM M3MeHeHHUsIM. OIHO U3 00BsiIC-
HEHUH 3TOTO MOXKET 3aKII0YaThCS B TOM, YTO TPEUIOKEHHUE HAIMYHBIX JIEHET B
oTcyTCTBHUE 3P (PEKTUBHBIX HHCTPYMEHTOB JJIS1 CTCPUIIU3AIIAH MOKET 3aBHCETh OT
MPEUIOKCHUST BATIOTHI Ha BAIIOTHOM DBIHKE, a 3HAYuT, [[eHTpanbHbIi OaHK HE
MOJKET KECTKO KOHTpOJIupoBarh M().

2.2. 9kcnopT

B pabore [Orxonomempuueckuil anaiuz OUHAMUYECKUX DPSO08 OCHOBHBIX
MAKposIKoHomuueckux noxazamenei (2001)] mo pe3yasraTraMm aHaTu3a TaHHBIX 32
niepuozn ¢ 01.1994 o 04.2000 sToT psin ObUT OTHECEH K Kiaccy 1.S-psaoB U KBa-
TU(UIPOBAH KaK CTAllHOHAPHBIN Ps C HEHYJIEBBIM CPEAHUM. MBI pacCMOTPHM
MOBE/ICHHE MTPOTHO30B JIJIsl 3TOTO psijia Ha paciiupeHHoM uHTepBaie 10 12.2000.
Ha sTom nHTEpBase rpaduk psga UMeeT BUI:

2

““““““ UBAALARAARAN N L RER R e SR a RS LR S SRR e e
94 95 96 97 98 99 00

— EXPORT

O1ieHeHHbBIE aBTOPErPEeCCHOHHBIE MOJENH TOBEJSHHUSI ITOTO psiia Ha Bpe-
MeHHOM uHTepBaie 01.1994-04.2000

TS-Mogenb
Dependent Variable: X
Method: Least Squares
Sample( adjusted): 1995:02 2000:04
Included observations: 63 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.
C 2.239644 1.010418 2.216552 0.0313
X(-1) 0.651056 0.118845 5.478195 0.0000
X(-2) 0.015391 0.117147 0.131382 0.8960
X(-3) 0.146575 0.117572 1.246683 0.2184
X(-4) -0.000202 0.121629 -0.001661 0.9987
X(-5) 0.022581 0.133819 0.168740 0.8667
X(-6) -0.085018 0.133635 -0.636194 0.5276
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Variable Coefficient Std. Error t-Statistic Prob.
X(-7) 0.024961 0.134457 0.185642 0.8535
X(-8) 0.028611 0.133500 0.214313 0.8312
X(-9) -0.108398 0.132628 -0.817312 0.4177
X(-10) -0.081318 0.133100 -0.610959 0.5441
X(-11) -0.106808 0.131358 -0.813111 0.4201
X(-12) 0.780794 0.135034 5.782197 0.0000
X(-13) -0.610254 0.130020 -4.693549 0.0000
R-squared 0.662984 Mean dependent var 6.982540
Adjusted R- 0.573572 S.D. dependent var 1.018148
squared
S.E. of re- 0.664866 Akaike info criterion 2214667
gression
S“I?l squared 21.66028 Schwarz criterion 2.690919
resid
Log likeli- -55.76201 F-statistic 7.414900
hood
\?V‘;rt';g; st 2.096796 Prob( F-statistic) 0.000000

DS-monean

Dependent Variable: D(X)
Method: Least Squares
Sample( adjusted): 1995:02 2000:04
Included observations: 63 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.

D(X(-1)) -0.277817 0.117524 -2.363925 0.0219
D(X(-2)) -0.229351 0.121724 -1.884185 0.0652
D(X(-3)) -0.055384 0.126158 -0.439003 0.6625
D(X(-4)) -0.052706 0.126601 -0.416318 0.6789
D(X(-5)) -0.016802 0.135283 -0.124196 0.9016
D(X(-6)) -0.090949 0.139185 -0.653441 0.5164
D(X(-7) -0.048823 0.146741 -0.332715 0.7407
D(X(-8)) 0.007220 0.146710 0.049216 0.9609
D(X(-9) -0.069587 0.142771 -0.487403 0.6281
D(X(-10)) -0.120175 0.139854 -0.859290 0.3942
D(X(-11)) -0.190877 0.134192 -1.422409 0.1610
D(X(-12)) 0.627777 0.132611 4.733969 0.0000
R-squared 0.597714 Mean dependent var 0.038095
Adjusted R-squared|  0.510947 S.D. dependent var 0.978549
S.E. of regression 0.684322 Akaike info criterion 2.248867
Sum squared resid 23.88313 Schwarz criterion 2.657083
Log likelihood -58.83931 Durbin-Watson stat 2.040815




HpOFHOSBI 10 MPUBEACHHBIM OICHCHHBIM MOJCJISIM:

TS-mMonens DS-monens
1 12
10 M [ "
10
9
9|
8
8
7 T T T T T T 7 T T T T T T T
00:05 00:06 00:07 00:08 00:09 00:10 00:11 00:12 00:05 00:06 00:07 00:08 00:09 00:10 00:11 00:12
Ex e
Omu6Ky IPOTHO30B:
TS-monens DS-monens
2.0 1.5

: Duﬂﬂu Uzﬂmuﬂﬁ

-0.54 -1.04
1.0 T T T T T T T T -1.5 T T T T T T T T
00:05 00:06 00:07 00:08 00:09 00:10 00:11 00:12 00:05 00:06 00:07 00:08 00:09 00:10 00:11 00:12
[ DELTA [ DELTA

XapaKTepI/ICTI/IKI/I IMPOTHO30B 110 HOHO6paHHI)IM MOICIIAM:

DS TS
Root Mean Squared 0774216 0.883284
Error
Mean Absolute Error 0.636348 0.769132
Mean Absolute Percent 6.889349 8383397
Error

ITo BceM Tpem MmoKazaTessiM JIydllee KauecTBO MIPOTHO30B JaeT DS-MOAEb.
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PaccmoTpuM Temneps pe3yasTaTsl IPOTHO3UPOBAHUS [0 PEKYPCUBHBIM 1.S- 1

DS-monensm.
HpOFHOSBI 110 OLICHCHHBIM MOICIISIM:

TS-Monens DS-monens

61— ‘ ‘ ‘ ‘ ‘
7r 78 79 80 81 82 83 84 77 78 79 80 81 82 83 84

[0 X [ XF_RECURS_TS [0 X [ XF_RECURS_DS

Omu6Ky IPOTHO30B:

TS-monens DS-monens
15 15
10. 1.0
0.5
i
ﬂ H m 00 1 M
]
[] o5,
054 1.0
-1.0 K- - : : : : ‘ ‘ ‘
77 78 79 80 81 8 83 84 77 78 79 80 81 82 83 84
[ DELTA DS
XapakTepuCTUKH MPOTHO30B MO0 PEKYPCHUBHBIM MOJEISIM:
DS pexype. TS pekypc.
Root Mean Squared Error 0.731282 0.818717
Mean Absolute Error 0.599139 0.725064
Mean Absolute Percent Error 6.513077 7.905067
Cseznem moiydeHHbIe pe3yasraTsl B oTHomeHnn paga EXPORT B onHy Ta0-
JINLLY.
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DS pexype. | TS pekype. DS ¢uxec. TS puxc.
Root Mean Squared Error 0.731282 0.818717 0.774216 0.883284
Mean Absolute Error 0.599139 0.725064 0.636348 0.769132
Mean Absolute Percent Error 6.513077 7.905067 6.889349 8.383397

U cpenn (puKCHpOBaHHBIX, U CPEU PEKYPCHBHBIX MOJIENCH JTyUIIMMHU OKa-
3pIBatoTca DS-monenu. U cpequ DS-moneneit, u cpeau 7S-mMoneneit TydiInMu
OKa3BIBAIOTCS PeKypcHBHBIE Mojaenu. Haumydmeil spisiercs pekypcuBHas DS-
MOJICTIb.

OkemopT Poccuiickoit deneparun 6osee yem Ha 50% COCTOUT U3 IKCIOpPTA
MUHEPAJIBHOT'O ChIPbs, YEPHBIX U IBETHLIX METAJIJIOB, HEHLI HA KOTOPLIC B 3HAYU-
TEJIbHOM CTENEHU BOJATHIIbHBI U ONPEACIISIOTCA Ha MUPOBBIX PBIHKaX PECYpPCOB.
Ot ICHbI, B YaCTHOCTU LICHBI Ha He(bTb, ABJIAIOTCA HECTAIIMOHAPHBIMU, YTO B
3HAYUTENIFHON CTENEeHH OIpeeisieT HaIMYhe CTOXacTH4YeCKOro TpeHAa BO Bpe-
MEHHOM psiie 3KcropTa. J{OMONHUTETBHONH OCOOCHHOCTBIO SBISETCA TO, YTO
MPOTHO3MPOBAHUE IKCIOPTA B MPUPOCTAX HA paccMaTpUBaeMOM BPEMEHHOM HH-
TepBalie JIy4Ile OCYIIECTBISIETCS] HA OCHOBE PEKYPCHBHBIX Mojeiel. DTo 00cTo-
STEIBCTBO MOKET OBITh YACTUYHO OOBSICHEHO U3MCHEHUEM CTPYKTYPBI IKCIIOPTAa,
YTO MPUBHOCUT JONOJIHUTCIIbHBIC MHHOBAIIMOHHBLIC BI:I6pOCI)I B paccMmarpuBac-
MBIl BPEMEHHOM AL

2.3. HanoroBble goxoabl chegepanbHoOro 6rogxeTa

B pabore [Orxonomempuueckuil anaiuz OUHAMUYECKUX PSO08 OCHOBHBIX
Maxpoakonomuueckux noxaszameneti (2001)] 5ToT psig paccMaTpuBaics Ha Bpe-
MenHOM uHTepBaiie ¢ 01.1996 no 05.2000 u 6bUT KITACCUDHUIIMPOBAH B 3TOM Iie-
puone kak DS-psin.

Ha unrepsane 01.1996-12.2000 rpaduk psiga uMeeT BUI:

80000 |

60000 |

40000 -

20000 -

—— NALOGDOKH
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[Tpu ucnonp3oBaHuu KputepueB [leppoHa Ha HaaM4He y TOTO psja eau-
HUYHOTO KOPHS C HJIOTEHHBIM BEIOOPOM JIaThl U3JI0MA B YIOMSIHYTOW paboTe Obl-
JIU TIONTyYeHBI CIeNyIoNe pe3yasTraTsl (oTHocsmuecs k nepuoxy ¢ 01.1996 mo
05.2000).

Just Monenu, NOMyCKaromeld CABUT TPacKTOPHUH W M3MEHEHHE HAKJIOHA
TpeHaa B (opMe HHHOBaIMOHHOTO BhIOpoca (I0), B kauecTBe JaThl U3JI0Ma yKa-
3aH 04.1999.

Jist Monienu, IOy CKarollei ToJIbKO H3MEeHEeHHe HakJIoHa TpeH a (0e3 caBu-
ra TpaekTopun) B opme ajiuTHBHOTO BhIOpOoca (AO), B KayecTBe JIaThl U3JI0Ma
yka3zaH 02.1999.

B 00oux cityyasix rurnoresa eUHAYHOTO KOPHSI HE OTBEPraeTcsl, 4To, B COT-
JIACUY C pe3yJIbTaTaMy MPUMEHEHHUS IPYTHUX KPUTEPUEB, IPUBOAUT K PEIICHHIO O
TOM, YTO TOBEJIEHHE TPAeKTOPUM psAja Ha BpeMeHHOM uHTepBase ¢ 01.1996 mo
05.2000 cootBeTcTBYeT noBeneHuto DS-psina. Tem He MeHee, UMesl B BUY 3a/1a-
4y CpaBHEHHsI IPOTHO30B, MOJIYyYaeMBbIX 110 MOJeNsIM 1.S- u DS-psioB, Mbl IOCT-
pouM st iepuoaa 01.1996-05.2000 moxxoasinue Moaean 000ux TUIIOB — DS u
T8S.

DS-monesnn

CHayania TIOCTPOUM aBTOPETPECCHOHHBIE DS-MONENH C MHHOBAIIMOHHBIM
BeIOpOocOoM (mara m3noMa 04.1999) u ¢ agIUTHBHBIM BHIOPOCOM (Iara W3jIoMa
02.1999), umetomiue mopsaok 11.

Ounenennas DS-Moae/1b ¢ MHHOBAIIMOHHBIM BBIOPOCOM
(nara uzinoma 04.1999)

Dependent Variable: D(X)
Method: Least Squares
Sample( adjusted): 1997:02 2000:05
Included observations: 40 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.
C 1059.300 1049.066 1.009756 0.3223
DTB -13770.96 6072.221 -2.267862 0.0322
DU 8327.450 4843.548 1.719287 0.0979
D(X(-1)) -0.325442 0.174342 -1.866695 0.0737
D(X(-2)) -0.242826 0.179405 -1.353504 0.1880
D(X(-3)) -0.171433 0.182824 -0.937694 0.3574
D(X(-4)) -0.049076 0.184115 -0.266554 0.7920
D( X(-5)) 0.080119 0.186491 0.429614 0.6712
D(X(-6)) -0.024464 0.206353 -0.118556 0.9066
D(X(-7)) -0.024099 0.223645 -0.107754 0.9151
D(X(-8)) -0.144790 0.230824 -0.627276 0.5362
D(X(-9)) -0.356881 0.222879 -1.601234 0.1219
D( X(-10)) -0.341746 0.213861 -1.597985 0.1226
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IIpoooncenue mabauywvl

Variable Coefficient Std. Error t-Statistic Prob.
D(X(-11)) -0.365560 0.193194 -1.892197 0.0701
D(X(-12)) 0.392994 0.175103 2.244358 0.0339
R-squared 0.774788 Mean dependent var 1916.750
Adjusted R-squared 0.648670 S.D. dependent var 8880.354
S.E. of regression 5263.664 Akaike info criterion 20.25504
Sum squared resid 6.93E+08 Schwarz criterion 20.88837
Log likelihood -390.1008 F-statistic 6.143329
Durbin-Watson stat 1.920896 Prob( F-statistic) 0.000045

DS-monenn ¢ axiuTUBHBIM BbIOpPocoM (aaTa usiaoma 02.1999)

Dependent Variable: D(X)

Method: Least Squares

Sample(adjusted): 1996:05 2000:05

Included observations: 49 after adjusting endpoints

Convergence achieved after 5 iterations

Variable Coefficient Std. Error t-Statistic Prob.
C 238.1837 130.7869 1.821159 0.0769
DU 3592.132 333.1648 10.78185 0.0000
AR( 1) -0.832716 0.117557 -7.083500 0.0000
AR(2) -0.748377 0.145532 -5.142359 0.0000
AR(3) -0.649621 0.165592 -3.923010 0.0004
AR(4) -0.534694 0.179638 -2.976508 0.0052
AR(S) -0.391297 0.183270 -2.135081 0.0396
AR(6) -0.411871 0.181896 -2.264319 0.0297
AR(7) -0.428597 0.183203 -2.339463 0.0250
AR(8) -0.473734 0.178118 -2.659665 0.0116
AR(9) -0.612492 0.166437 -3.680034 0.0008
AR(10) -0.708869 0.149669 -4.736254 0.0000
AR(11) -0.760419 0.124098 -6.127559 0.0000
R-squared 0.717094 Mean dependent var 1510.449
Adjusted R-squared 0.622792 S.D. dependent var 9668.323
S.E. of regression 5938.021 Akaike info criterion 20.43845
Sum squared resid 1.27E+09 Schwarz criterion 20.94036
Log likelihood -487.7420 F-statistic 7.604223
Durbin-Watson stat 2.069674 Prob( F-statistic) 0.000001
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Ecnu 3adukcupoBarh 00€ MOJETH U ITPOU3BOIUTH IPOTHO3BI HA OJIMH IIIar
BIIEPEJ 110 OTUM JBYM MOJEIIAM, TO IOJIy4alOTCs CIENYIOIUE PE3YIBTATHI:

WM HHOBAIIMOHHBIA BEIOPOC: ATUTUBHBIN BBIOPOC:
90000 | 90000
80000 | H H 80000 - ’—{_‘
70000 T T T T T T 70000 T T T T T T

00:06 00:07 00:08 00:09 00:10 00:11 00:12 00:06 00:07 00:08 00:09 00:10 00:11 00:12
O1wuOKK NPOTHO30B:

NHHOBAIMOHHBIH BBHIGPOC: ANIMTHBHBINA BBIOPOC:

15000 5000 —

10000

- __ L e
U U ] |

o

00106 0007 00:08 00:09 00110 0011 00:12 00.06 0007 00:08 00:09 0010 00:11 00:12
XapakTepuCTHKU IPOTHO30B MO NOA0OpaHHBIM DS-MOIeNsIM:
DS unnoBan. DS ajauTuBH.
Root Mean Squared Error 8459.231 9646.584
Mean Absolute Error 6809.506 8902.694
Mean Absolute Percent Error 7.994012 10.90060
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TS-monean

TS-monenb, 1oNycKaUIasi CABUT TPAEKTOPUH U M3MeHEeHHe HAKJIOHA
TpeHaa B (popMe HHHOBALMOHHOIO BbIOpoOca ¢ garoii uzaoma 04.1999

Dependent Variable: X
Method: Least Squares
Sample(adjusted): 1997:02 2000:05
Included observations: 40 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
C 8260.345 22877.30 0.361072 0.7213
DU 622.4802 5714.737 0.108925 0.9142
T 209.5077 161.5124 1.297162 0.2074
DT 2632.884 3030.193 0.868883 0.3939
X(-1) 0.385968 0.223207 1.729190 0.0972
X(-2) 0.021530 0.152492 0.141189 0.8890
X(-3) 0.035270 0.151872 0.232233 0.8184
X(-4) 0.090503 0.149418 0.605705 0.5506
X(-5) 0.056159 0.144855 0.387691 0.7018
X(-6) -0.083065 0.160478 -0.517610 0.6097
X(-7) -0.014157 0.163874 -0.086389 0.9319
X(-8) -0.122748 0.169391 -0.724642 0.4760
X(-9) -0.242626 0.160772 -1.509125 0.1449
X(-10) -0.082384 0.157644 -0.522597 0.6063
X(-11) -0.107512 0.156546 -0.686775 0.4991
X(-12) 0.680388 0.155324 4.380446 0.0002
X(-13) -0.241768 0.217570 -1.111220 0.2780
R-squared 0.961063 Mean dependent var 33456.95
Adjusted R-squared| 0.933976 S.D. dependent var 20596.03
S.E. of regression 5292.182 Akaike info criterion 20.28246
Sum squared resid 6.44E+08 Schwarz criterion 21.00024
Log likelihood -388.6493 F-statistic 35.48084
Durbin-Watson stat 1.979157 Prob(F-statistic) 0.000000
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TS-MoneJb, 1onyckaonas H3MeHeHHe HAKJIOHA TPeHaAa
B (hopMe agIMTHBHOIO BhIOpOca ¢ aaroii uziaoma 02.1999

Dependent Variable: X
Method: Least Squares
Sample(adjusted): 1997:01 2000:05
Included observations: 41 after adjusting endpoints
Convergence achieved after 10 iterations
Variable Coefficient Std. Error t-Statistic Prob.
C 17176.29 2378.173 7.222474 0.0000
DU 2887.408 3785.067 0.762842 0.4527
T 141.7255 95.47941 1.484357 0.1502
DT 3519.175 309.2493 11.37973 0.0000
AR( 1) -0.068358 0.170221 -0.401584 0.6914
AR(2) -0.092527 0.166782 -0.554775 0.5840
AR(3) -0.095203 0.163811 -0.581172 0.5663
AR(4) -0.025976 0.156108 -0.166395 0.8692
AR(5) 0.014917 0.142789 0.104468 0.9176
AR(6) -0.142908 0.143724 -0.994324 0.3296
AR(7) -0.096370 0.142394 -0.676786 0.5048
AR(8) -0.158724 0.137935 -1.150716 0.2607
AR(9) -0.287779 0.139024 -2.069993 0.0489
AR(10) -0.199420 0.154979 -1.286753 0.2100
AR(11) -0.197585 0.157000 -1.258504 0.2198
AR(12) 0.559493 0.165522 3.380172 0.0024
R-squared 0.964628 Mean dependent var 32920.44
Adjusted R-squared 0.943405 S.D. dependent var 20625.06
S.E. of regression 4906.662 Akaike info criterion 20.12037
Sum squared resid 6.02E+08 Schwarz criterion 20.78908
Log likelihood -396.4675 F-statistic 4545134
Durbin-Watson stat 1.437416 Prob(F-statistic) 0.000000

Ecnu 3aduxcupoBars 006e MOAEIH U IPON3BOANTH OCIIEA0BATEIbHBIE TPOT-
HO3BI Ha OJIUH LIAr BHOEPEA M0 STHUM JBYM MOJENAM, TO MOIy4aloTCs CAEAYIONHe
pe3yNbTaThL:

HHHOBAITMOHHBIN BRIOPOC: AJTITHBHBINA BEIOPOC:
90000 4 90000 4
80000 4 [l_‘ ﬂ_‘ 80000 4 El_‘ [l_‘
70000 70000
0006 0007 0008 0009 00: 10 0011 00:12 0006 0007 0008 0009 00: 10 0011 00:12
I:IX [IXF_TS |:|X|:|XFTS
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COOTBETCTBEHHO, OLITHOKU MTPOTHO30B UMEIOT BHI:

MHHOBAIMOHHBIN BEIOPOC: ATMTUBHBIN BBIOPOC:

-4000
[ [
-6000 -

-5000 -
-8000

T T T T T T T
00:06 00:07 00:08 00:09 00:10 00:11 00:12 0006 00107 00:08 0009 00110 00:11 00:12

XapakTepuCTHKU NPOTHO30B MO NOA00paHHBIM 1.S-MOMeIsIM:
TS unHoBaI. TS agauTHBH.

Root Mean Squared Error 12180.72 12989.34
Mean Absolute Error 11051.46 12358.84
Mean Absolute Percent Error 13.68804 14.98790

CgezieM MoJTy4eHHbIE pe3yIbTaThl B OJHY TaOJIHILY.

DS uHHOB. TS unHOB. DS agaurus. TS apaurus.

RMSE 8459.231 12180.72 9646.584 12989.34
MAE 6809.506 11051.46 8902.694 12358.84
MAPE 7.994012 13.68804 10.90060 14.98790

IIpuBeneM Tenepb pe3ynbraThl, IOJIY4YacMble IIPU UCIIOIb30BAaHUU PEKYP-
CHUBHBIX MOJIEJICH, UCIIOIB3YIOIMX OIHU U T€ XKe IMepeMeHHbIe, HO Kod(dHIneH-
TBI KOTOPBIX HIEPEOIIEHUBAIOTCS MIPH MOCTYIUIEHHMH HOBBIX HaONOneHuit (T.e. Ko-
JIMYECTBO 3aHaSHLIBaHHI>lI HC U3MCHSCTCA, TaK K€ KaK HC UBMCHAIKOTCS U AaThl U3-
JIOMOB).

JIs peKypCHBHBIX Mojielieii Ha rpadukax mo ocu abCIMCC OTKIIAABIBAIOTCS
HOMepa ocIeIoBaTebHbIX Habmonenuii, HaunHas ¢ 01.1996 (Tak uro 53-e Ha0-
moxaenne coorBercTByeT 05.2000, a 60-¢ coorBeTcTBYET 12.2000).
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PeKprl/IBHl)Ie MOJ€JIU ¢ UTHHOBAIlTMOHHBIM BblﬁpOCOM

IIporuo3ssr:

o peKypcuBHoil 7S-Monenu

10 peKypcUBHOM DS-Monmenn

90000 -

90000 |
80000 |
54 56 57 58 59

55

[0 X [ XF_RECURS_TS |

Omu6Ky IPOTHO30B:

0 peKypcuBHOU TS-mMoaenu

60

15000

80000 -
70000 T T ’_D m T T
54 55 56 57 58 59

60

[Z X ] XF_RECURS_DS |

1o peKypcuBHOM DS-mMonenu

15000

10000 -

5000

-5000

10000

5000

-5000 4

54 55 56 57 5 59

[ ]DELTA_TS

60 54

55 56 57 58 59 60

[ ]DELTA_DS

XapaKTepUCTUKHA TOYHOCTH IPOTHO30B I10 PEKYPCHUBHBIM MOJEIISIM C UHHO-

BaI[MIOHHBIM BBIOPOCOM:

PexypcuBnast DS PexypcuBnas TS
Root Mean Squared Error 8656.144 9105.602
Mean Absolute Error 7019.826 7385.307
Mean Absolute Percent Error 8.095278 8.557180

CBC}]CM TIOJIYUYCHHBIC PE3YIbTAaTbl B OTHOUWICHUHN pAla HAJIOTOBBIX HOXO10B
(enepapHOTO OIOIHKETA TS MOJIEJIeH ¢ FHHOBAIIMOHHBIM BHIOPOCOM B OJTHY Ta0-

JIUITY.
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DS pe- TS pe- DS ¢uxe. | TS puxc.
Kypc. Kypc.
Root Mean Squared Error 8656.144 9105.602 8459.231 12180.72
Mean Absolute Error 7019.826 7385.307 6809.506 11051.46
Mean Absolute Percent Error 8.095278 8.557180 7.994012 13.68804

U cpeny GUKCUPOBAHHBIX, M CPEAN PEKYPCUBHBIX MOZEIECH C MHHOBAIIMOH-
HBIM BBIOPOCOM JIyYIIUMH 10 yKa3aHHBIM XapaKTEPUCTHKAM TOYHOCTH IPOTHO-
30B OkaspiBaroTcsa DS-momenmn. Cpemu DS-mozmeneit (YUKCHpOBaHHBIC MOMACITH
OKa3aJINCh JIydIlle peKypcuBHbIX. OnHako cpean 7S-mozeneil peKypcHBHBIE MO-
Jenu 00ecreunBaroT 3HAYUTENIFHOE YITyUIIeHne KadecTBa MpOorHo30B. Hawmmyd-
mieit sensercs GukcupoBaHHas DS-Momeib.

PexypcuBHble MoeJIM ¢ aJAUTHBHBIM BbIOPOCOM
IIporuo3ssr:

0 peKypcuBHOI TS-Momenn

90000 4

80000 -

70000

Jutail

[0 X I XF_RECUR_TS |

OmuOKH IPOTHO30B:

0 peKypcuBHOI TS-Momenn

10000

60

5000 -

10000

5000

-5000

NEE

-5000

58 59

[ ]DELTA_TS

54 55 56 57

60

90000 4

80000 -

70000

0 peKypcuBHOM DS-Monenu

Sl

[0 X [J XF_RECUR DS |

60

1o peKypcuBHOM DS-mMonenu

Ll

58 59 60

] DELTA_DS

54 55 56 57
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XapaKTepUCTHUKH TOYHOCTH MPOTHO30B IO PEKYPCHUBHBIM MOJIEIISAM C aJIu-
THUBHBIM BBIOPOCOM:

DS pekypc. TS pexype.
Root Mean Squared Error 9044.562 9495.680
Mean Absolute Error 8003.194 8416.063
Mean Absolute Percent Error 9.648978 10.166833

CBC}]CM IMOJIYYCHHBIC PE3YJIbTAaThl B OTHOIICHUU PsiJia HAJIOTOBBIX JTOXOJI0B
(benepanbHOTO OIOKETA ISt MOZIEIei C aIUTUBHBIM BHIOPOCOM B OZIHY TaOJIH-
1y.

DS pexype. | TS pekype. DS ¢ukec. TS puxc.
Root Mean Squared Error 9044.562 9495.680 9646.584 12989.34
Mean Absolute Error 8003.194 8416.063 8902.694 12358.84
Mean Absolute Percent Error 9.648978 10.166833 10.90060 14.98790

U cpenn puKCHpOBaHHBIX, U CPElU PEKyPCHBHBIX MOJIENEH C aJIMTHBHBIM
BBIOPOCOM JIYYIIMMHU IO YKa3aHHBIM XapaKTEPUCTUKaM TOYHOCTH IMPOTHO30B
okaszbiBatoTcs DS-mozenu. [Ipu atom u cpeau T'S-mozeneit, u cpenu DS-mozaeneit
JIy4IIMMH OKa3aJIUCh peKypcuBHbIe Mozenu. Haumyunieil siBisercss peKypcuBHast
DS-monens.

IlonBeneM MTOrM MccCaeJOBAHUSA NMPOTHO30B HA OIMH LIAT BHepen AJsA
HAJIOTOBBIX J10X0/10B (enepaibHoOro 0omxkera. 1 cpean (pUKCUPOBAHHBIX, U
Cpeau peKypCUBHBIX MOJeNel I KaKI0ro U3 JIByX THIIOB BEIOPOCOB (MHHOBA-
IIUOHHBIN WIM aJJIUTUBHBINA) JTyYIIMMH 10 YKa3aHHBIM XapaKTepUCTUKAM TOY-
HOCTH MPOTHO30B OKa3bIBatoTcs DS-mozenu. [Ipu 3ToM peKypCcUBHBIE MOJIEH HE
00s13aTeNbHO JAAOT JIYUIINE TPOTHO3BI 110 CPABHEHUIO ¢ PUKCUPOBAHHBIMU MOJIE-
M. Hawmydmie# s MHHOBAIIMOHHOTO BhIOpOCa OKa3aiach (HYHKCHpPOBAaHHAs
DS-mopenp, a HauydIien st aaIUTUBHOTO BBIOpOCa OKa3ajach PeKypCUBHAs
DS-monens.

[Tpu nporHO3MpOBaHUM HAJIOTOBBIX JTOXOAOB (heiepabHOrO OFOKEeTa TaK-
’K€ 0Ka3alloCh, YTO JaHHBIK BPEMEHHOM psiji Jy4lle NPOrHO3UPOBaTh B MPUPOC-
Tax. Kak BUZiHO U3 TMHAMUKH, PAJ UMEET 3HAYUTENbHYIO CE30HHYIO COCTABIISIO-
Iy CO 3HaYUTCIIbHBIMU OTKIIOHCHUAMHA B OTACIIbHLIC I'OJbI. Bo3moxHO mo3TO-
MY PEKYPCUBHBIE MOJIENIN HE BCET/a JIyyllle ((UKCHPOBAHHBIX, 1ake HECMOTPSI Ha
HaJIOTOBYIO peopMy, MPOBOAUMYIO B IOCIIEIHHE TOMbI, KOTOpas HE MOIVa He
CKa3aThCs Ha BEJIMYMHE M JWHAMUKE HAJIOTOBBIX MOCTYIUICHHH B (herepanbHbIi
oromkeT PD. bosnee mompoOHO HccaeJ0BaHHE KauecTBa IPOTHO3MPOBAHUS HAJIO-
TOBBIX O10XOO0B U HOCTyHJ’IeHI/Iﬁ OTACJIBHBIX HAJIOTOB ITPUBCJICHO B IJIaBE 5.
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2.4. be3pabortuua

Jlnist aHanM3a BpeMeHHOTO psfa 6e3paboTuibl OyeM HCIoIb30BaTh MEPHON
¢ 01.1994 1o 04.1998, Ha KOTOPOM 3TOT psAJ B paboTe [DKoHomempuueckull ana-
JIU3 OUHAMUYECKUX PSO08 OCHOBHBIX MAKPOIKOHOMUYeckux nokazameneti (2001)]
ObLT oIpesieNieH KaK CTAI[OHAPHBIH OTHOCHTEIHHO JIMHEHHOTo TpeHa. ['padux
psiza Ha 3TOM MHTEpBaJle UIMEET BUI:

9

© N

B kauecTBe 6a3oBoro Bo3sMeM 3aechk nepuon ¢ 01.1994 mo 09.1997, Tak uro
TIPOTHO3BI Oy/eM NPOM3BOAUTD, KaK M JJIS MPEABIIYIINX PSIIOB, HAa TOCIEIYIO-
LI1I€ CEMb MECSIIEB.

Ioctpoenue TS-Momenu naeT caeayOLe pe3ybTaThl:

Dependent Variable: UNJOB
Sample(adjusted): 1994:02 1997:09
Included observations: 44 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

C 2.374932 0.537120 4.421607 0.0001
T 0.029559 0.007321 4.037459 0.0002
UNJOB( -1) 0.539134 0.108762 4.957033 0.0000
R-squared 0.989811 Mean dependent var 6.572727
Adjusted R-squared 0.989314 S.D. dependent var 0.848080
S.E. of regression 0.087670 Akaike info criterion -1.964718
Sum squared resid 0.315130 Schwarz criterion -1.843069
Log likelihood 46.22381 F-statistic 1991.396
Durbin-Watson stat 1.808843 Prob( F-statistic) 0.000000
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(3mech Momenp ¢ BKJIIOYEHHEM B IIPABYIO YacTh TOJIBKO 3alla3gbIBaHHS Ha
OJIMH 1Iar yXe MPOXOAUT BCe CTaHJapTHHIE TECTHI.)
[Ipu nmoctpoenuu DS-Monenu moaydaem:

Dependent Variable: D( UNJOB)
Sample(adjusted): 1994:02 1997:09
Included observations: 44 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
C 0.075000 0.015635 4.796958 0.0000
R-squared 0.000000 Mean dependent var 0.075000
Adjusted R-squared 0.000000 S.D. dependent var 0.103710
S.E. of regression 0.103710 Akaike info criterion -1.671967
Sum squared resid 0.462500 Schwarz criterion -1.631417
Log likelihood 37.78327 Durbin-Watson stat 1.989189

(OTa Momenp TakXkKe MPOXOAUT BCE CTAHJAPTHHIE TECTHI.)
Dukcupys 3TH 1Be MOJEIH, IOTydaeM ClIeAyIOIUe Pe3yIbTaThl I0CIe10Ba-
TENFHOTO MPOTHO3UPOBaHKS 3HAYSHUH psijia Ha OJIMH Iar BIiepel.

TS-Monens DS-monens
8.6 8.6
8.5 — —— 8.5 — —
8.4 8.4 ]
8.3 8.3
8.2 8.2
il hﬂﬂ
8.0 T T T T T 8.0 T T T T T
97:10 97:11 97:12 98:01 98:02 98:03 98:04 97:10 97:11 97:12 98:01 98:02 98:03 98:04
[0 UNJOB [] FOREC_TS_FIX |3 UNJOB [J FOREC_DS_FIX
Omu6Ky IPOTHO30B:
TS-Monenn DS-monenn
0.15 0.15

0.10 0.10

I || M. .
") i |

-0.10 -0.10
97'10 9711 9712 98l01 9802 9803 98'04 97110 9711 9712 98'01 9802 98103 9804

-0.05

1 DELTA_TS_FIX] [ 1DELTA_DS_FIX

78



8.6

XapaKTepUCTUKH NIPOTHO30B:

TS DS
Root Mean Squared Error 0.068207 0.070076
Mean Absolute Error 0.060048 0.060714
Mean Absolute Percent Error 0.724306 0.734373

3Ha4yeHUs yKa3aHHBIX TPeX XapakTepucTuk it 7S u DS-moneneit nocratou-
HO Osu3ku. HekoTopoe mpenMyIecTBo umMeeT 7.S-MOoelb.

[IpuBenem Tenepp pe3yabTaThl MPOTHOZHUPOBAHUS MO PEKYPCUBHBIM 15- U
DS-monensm.

TS-Monens

8.5

8.4

8.3

8.2

8.1

8.0

0.15

%Wﬂﬁw

[0 X [J XF_RECURS_T§

51 52

Omu6Ky IPOTHO30B:

TS-monens

0.10

0.054

0.00

-0.05

-0.10

i Hﬂﬂu
ol

46 47 48 49 50 51 52

[ IDELTA_TS

8.6

DS-Mmonens

8.5

8.4

8.3

8.2

8.1

0.15

8.0 ‘ ' ‘ ‘ ‘
46 47 48 49 50

51 52

[0 X I XF_RECURS_T§

DS-monens

0.104

0.05

0.00

1

-0.05

-0.10

46

4‘7 4‘8 4‘9 5‘0 5‘1 52

[ DELTA_DS
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XapaKTEepUCTUKH OIHOIIArOBBIX IIPOTHO30B I10 PEKYPCUBHBIM MOZCIISM:

DS pekypc. TS pexypc.
Root Mean Squared Error 0.070806 0.067143
Mean Absolute Error 0.061088 0.060246
Mean Absolute Percent Error 0.738836 0.727211

Jna pexypcusnbix 7S- u DS-Mozenel XapakTepUCTUKH IPOTHO30B OMATH
JIOCTAaTOYHO OJIU3KHU, IPEUMYIIIECTBO TaKKe UMeeT TS-MOIeb.

CBezieM THONTy4eHHBIE pe3yibTaThl B oTHOLICHUU psima UNJOB B onHy Tab-
JIULLY.

DS pekype. | TS pekype. DS ¢ukec. TS ¢puxc.
Root Mean Squared Error 0.070806 0.067143 0.070076 0.068207
Mean Absolute Error 0.061088 0.060246 0.060714 0.060048
Mean Absolute Percent Error 0.738836 0.727211 0.734373 0.724306

U cpenu puKCHpOBaHHBIX, H CPEN PEKYPCUBHBIX MOJIENEH HECKOIBKO JTy4-
UMK OKasbIBaloTCsl 7S-Monenu. B 11enomM Bce ueThipe MOAENH HMEIOT OueHb
O1M3KMe TOKa3aTeln KayecTBa MpOrHo3oB. Kak BHOHO W3 rpaduka AWHAMUKA
0e3paboTHIIBI, STOT MOKa3aTeslb UMEET J0CTaTOYHO CTAOMIIBHYIO TUHAMHKY Oe3
pe3kux KojeOaHWH ¢ BBIpaKEHHBIM MOBBINIAIOIINMCS TpeHIoM. CTaTUCTHKA MO
6e3paboruie B Poccuiickoii denepaiyin oueHpb c1ad0o 0Tpa)kaeT 3aHIATOCTh TPY-
JIOBBIX PECYPCOB, M 3TO OOBSCHSIETCS TEM, YTO JOBOJIHLHO OOJBIIOE KOJIUYECTBO
paboTHHKOB (hOPMaBHO YHCIATCS Ha MPEANPUATHAX, padoTas HEMOIHYIO HeJle-
JIIO WJIM HETIONHbIH pabounii eHs (HEKOTOopbIe MpeAnpusiTHs GopMaIbHO QyHK-
UOHUPYIOT, TPAKTHUECKH He padoTas, u T.11.). B nenom opuumansHas craTucTu-
Ka 1o 0e3paboTHIIe SIBISETCS JOCTaTOYHO MHEPTHBIM, JIETKO MPOTHO3UPYEMBIM
HOKa3aresieM, YTO U OOBSICHSET MOTyUeHHbIe IPU aHAJIN3e PE3YIIBTaThI.

2.5. NHaeKc NHTeHCUBHOCTU
MPOMBbILWNEeHHOro Npon3BoacTBa

Cnenys pabdore [Dxonomempuueckuil aHaIu3 OUHAMUYECKUX PSO08 OCHOG-
HbIX MakpodkoHomudeckux noxazamenei (2001)], Bo3bMeM i paCCMOTPEHHS
noxkpusucHsil nepuon ¢ 01.1994 mo 08.1998, Ha KoTOpOM psiA MHAEKCA MHTEH-
CHBHOCTH TIPOMBIIIIEHHOTO ITPOM3BOJICTBA (CE30HHO CIVIa)KEHHBIH) OB KI1accH-
¢unmpoBan kaxk DS-psin.
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I'paduk psina Ha JaHHOM WHTEpBajie UMEET BHU:
52

50

48

46

44 ]

42 ]

40

38

3¢ e
1994 1995 1996 1997 1998

— INTPROM

Ouenennast 7S-MofieNib aBTOPETPECCUN OTHOCUTEIHHO JIMHEHHOTO TPeHJIa
HUMEECT BU:

Dependent Variable: X
Sample: 1994:01 1998:01
Included observations: 49
Variable Coefficient Std. Error t-Statistic Prob.
C 0.420358 0.248287 1.693031 0.0984
T -0.000355 0.001167 -0.304595 0.7623
X(-1 3.767049 0.140808 26.75316 0.0000
X(-2) -6.570359 0.570864 -11.50950 0.0000
X(-3) 6.635075 1.172242 5.660157 0.0000
X(-4) -3.519549 1.589186 -2.214687 0.0327
X(-5) -0.182805 1.533573 -0.119202 0.9057
X(-6) 1.851247 1.054838 1.755005 0.0871
X(-7) -1.373388 0.478584 -2.869689 0.0066
X(-8) 0.382818 0.108436 3.530373 0.0011
R-squared 0.999758 Mean dependent var 43.86466
Adjusted R-squared 0.999702 S.D. dependent var 2.682861
S.E. of regression 0.046324 Akaike info criterion -3.126391
Sum squared resid 0.083692 Schwarz criterion -2.740305
Log likelihood 86.59658 F-statistic 17884.22
Durbin-Watson stat 1.874209 Prob( F-statistic) 0.000000

(TTopsiaok MOZENH ONMpPEASISIETCs Kak U paHee).
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Orenennas DS-monens UMEET BU:

Dependent Variable: D(X)

Method: Least Squares

Sample: 1994:01 1998:01

Included observations: 49

Variable Coefficient Std. Error t-Statistic Prob.
C -0.014830 0.008756 -1.693669 0.0979
D(X(-1)) 2.878065 0.142754 20.16106 0.0000
D( X(-2)) -4.038304 0.454983 -8.875715 0.0000
D(X(-3)) 3.221708 0.782165 4.118961 0.0002
D( X(-4)) -1.089103 0.900020 -1.210088 0.2332
D(X(-5)) -0.535873 0.723454 -0.740715 0.4631
D(X(-6)) 0.817822 0.390195 2.095930 0.0423
D(X(-7)) -0.327252 0.111240 -2.941861 0.0053
R-squared 0.992350 Mean dependent var -0.220853
Adjusted R-squared 0.991044 S.D. dependent var 0.522865
S.E. of regression 0.049481 Akaike info criterion -3.026186
Sum squared resid 0.100382 Schwarz criterion -2.717317
Log likelihood 82.14155 F-statistic 759.8284
Durbin-Watson stat 1.787437 Prob(F-statistic) 0.000000

Dukcupys 3TH 1B€ MOJIEIH, [10JIy4aeM OJHOIIATOBBIE IIPOIHO3BI:

TS-monens DS-monenb
42 42
41 — 41 ]
404 404
394 394
38 38 m
37 ! ! ; ! 37 i i T T
98:02 98:03 98:04 98:05 98:06 98:07 98:08 98:02 98:03 98:04 98:05 98:06 98:07 98:08
Omu6Ky IpOTHO30B:
TS-monenb DS-monenn
0.04 0.08
0.02
’_‘ 0.04

0.00 - ’_‘

-0.024 0.00 = u

-0.04+ -0.044 U

-0.06 1

-0.08
-0.084
0.10 0.12
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XapaKTepUCTUKH NIPOTHO30B:

TS DS
Root Mean Squared Error 0.050764 0.048401
Mean Absolute Error 0.039615 0.039698
Mean Absolute Percent Error 0.098420 0.100229

XapakTepuCTHKY POTHO30B MO (PUKCUPOBAHHBIM MOJIEIISIM OYEeHB OJN3KH.
[IpuBenem Teneps pe3yabTaThl MPOTHOZUPOBAHUS MO PEKYPCUBHBIM 15- U
DS-monensim.

TS-Monens DS-Mmonens
42 42
41] | - 41] ]
404 404
394 39
384 38
37 + | T T 37 + + + ;
98 99 100 101 102 103 104 98 99 100 101 102 103 104
[0 X [JXF_RECURS_TS] [0 X [ XF_RECURS_DS]
Omu6Ky IpOTrHO30B:
TS-Monenn DS-monens
0.06 0.08

0.04
0.04
0.02
0.00
0.00
-0.02 1
-0.04 ] -0.04 1

-0.06

-0.08
-0.08

010l . . . . . . o012l . . . . i .
98 99 100 101 102 103 104 98 99 100 101 102 103 104
XapaKTEepUCTUKH OIHOIIArOBBIX IIPOTHO30B 110 PEKYPCUBHBIM MOZCIISM:
DS pekypc. TS pekypc.
Root Mean Squared Error 0.049396 0.048034
Mean Absolute Error 0.039283 0.039433
Mean Absolute Percent Error 0.099288 0.098643

Pe3yn1>TaT1)1 OKa3BIBAIOTCS BECEMA OITHM3KHUMU.
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CBeneM MoJTy4eHHbIE Pe3yJIbTaThl B OTHOIIEHUH PsiJla MHTEHCUBHOCTH MPO-
MBIIIJICHHOTO TMPOU3BOICTBA B OHY TaOJIHILY.

DS pexype. | TS pekype. DS ¢uke. TS ¢puxc.
Root Mean Squared Error 0.049396 0.048034 0.048401 0.050764
Mean Absolute Error 0.039283 0.039433 0.039698 0.039615
Mean Absolute Percent Error 0.099288 0.098643 0.100229 0.098420

Hu ogna n3 Mozerneit He UMeeT OIPEEeICHHOTO MPEUMYIECTBa Mepes ApY-
TUMH. DTO COITIACYETCS C TEM, YTO B KPaTKOCPOUHON MEePCIIEKTURE (CTIIaKEHHBIIN )
MH/IEKC TIPOMBIIIUIEHHOTO IIPOMU3BOICTBA UMEET JIOCTATOUHO MPECKa3yeMyIo JH-
HAMHUKY M HE COAEPIKHUT CE30HHBIX KOJeOaHU, KOTOPbIE MOYKHO OBLIO OBI JIETKO
YUUTHIBAaTh B SKOHOMETPHUYECKUX MOJEIIAX BPEMEHHBIX PAIOB.

2.6. UlHOeKc NHTEHCUBHOCTU NPOU3BOACTBA
UBEeTHbIX MeTanmnoB

WHiekc MTHTEHCUBHOCTH MPOM3BOJCTBA IIBETHBIX METAJJIOB OBUT BHIOpaH B
Ka4eCTBE IIpUMepa JUlsl aHaIM3a UHICKCA OTPACIIEBOrO IIPOMBIIITIEHHOIO IIPOU3-
BoncTBa. Ha BCeM BpeMeHHOM MHTEpBaje PErUCTPAIMH 3TOTO UHJEKCa Tpaduku
TIOBEJIEHNS CaMOTr0 MH/IEKCa U €r0 CE30HHO CKOPPEKTUPOBAHHOIO BaApUaHTa UMe-
IOT CJIEIYIOIIUN BUA:

110

100

W 9 ® W WU B % I W B® 0 O

—— 2VETVET NSA
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110

100 +

60

W 9l @ W 9% B B 9 W W 0 O

[— 2EmETSA |

3neck MBI BeIaenuM 1i1s1 paccMorpenus nepuof ¢ 01.1994 no 02.2001. ITpu
9TOM MBI U30eraeM rmpobieM ¢ naeHTH(UKanue MOMEHTa H3JIoMa psijia U BMecC-
TO ATOTO MPOAHATU3UPYEM KaK caM Psill, TAK U €r0 CE30HHO CKOPPEKTUPOBAHHBIH
BapuaHT. Kak u npum mccinenoBaHuy MpeAbIIyIInX psiioB, OyeM Moiaydarb OQHO-
I1aroBbI€ POTHO3BI HA OJMH HIAT BIIEPEA JUIS CEMH OyIyIIMX MOMEHTOB BpeMe-
Hu. [TooTOMYy mepBOHAuaNbHO MOCTPOUM ABTOPETPECCHOHHBIE MOJENIU Ha Bpe-
meHHoM uHTepBaie ¢ 01.1994 no 07.2000.

HeckoppexTupoBaHHBIN psil

110

100
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80 -

70 S

60

—— ZVETMET_NSA
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OL[CHI/IBaHI/Ie MOJCIN C ACTEPMHUHHUPOBAHHBIM JIUHEHHBIM TPpEHAOM JacT
CJENYIOIINNA pe3ynbTar:

Dependent Variable: X NSA
Method: Least Squares
Sample: 1994:01 2000:07
Included observations: 79
Variable Coefficient Std. Error t-Statistic Prob.

C 36.56804 15.62891 2.339770 0.0224
@TREND( 1993:12) 0.161451 0.067919 2.377117 0.0204
X _NSA(-1) 0.425699 0.117298 3.629225 0.0006
X _NSA(-2) 0.003631 0.119202 0.030463 0.9758
X _NSA(-3) 0.140500 0.115874 1.212525 0.2298
X _NSA(-4) 0.021980 0.116278 0.189029 0.8507
X _NSA(-5) 0.045544 0.115937 0.392835 0.6957
X _NSA(-6) -0.164483 0.117617 -1.398463 0.1668
X NSA(-7) 0.238075 0.116501 2.043543 0.0451
X NSA(-8) -0.097152 0.113795 -0.853743 0.3964
X _NSA(-9) -0.059488 0.110920 -0.536313 0.5936
X _NSA(-10) -0.019746 0.110063 -0.179406 0.8582
X _NSA(-11) -0.105656 0.106267 -0.994247 0.3238
X _NSA(-12) 0.370108 0.107821 3.432623 0.0011
X _NSA(-13) -0.317331 0.107602 -2.949130 0.0044
R-squared 0.911626 Mean dependent var 83.17016
Adjusted R-squared 0.892295 S.D. dependent var 8.083686
S.E. of regression 2.652942 Akaike info criterion 4.958398
Sum squared resid 450.4385 Schwarz criterion 5.408293
Log likelihood -180.8567 F-statistic 47.15707
Durbin-Watson stat 2.053387 Prob(F-statistic) 0.000000

[Ipu olieHMBaHWUU MOJIENH B Pa3HOCTAX MOIydaeM:

Dependent Variable: D(X_NSA)
Sample: 1994:01 2000:07
Included observations: 79

Variable Coefficient Std. Error t-Statistic Prob.

C 0.970883 0.408373 2.377441 0.0203
X NSA DIF(-1) -0.508794 0.116762 -4.357545 0.0000
X NSA DIF(-2) -0.445117 0.130860 -3.401483 0.0011
X_NSA _DIF(-3) -0.241818 0.136280 -1.774416 0.0806
X NSA DIF(-4) -0.177286 0.136449 -1.299288 0.1984
X_NSA DIF(-5) -0.095401 0.134297 -0.710377 0.4800
X NSA DIF(-6) -0.249181 0.132493 -1.880719 0.0644
X _NSA DIF(-7) 0.031485 0.133050 0.236637 0.8137
X NSA DIF(-8) -0.062970 0.128450 -0.490228 0.6256
X NSA DIF(-9) -0.095828 0.125037 -0.766397 0.4462
X _NSA _DIF(-10) -0.098018 0.122619 -0.799373 0.4269
X _NSA _DIF(-11) -0.166679 0.116017 -1.436675 0.1555
X _NSA _DIF(-12) 0.259810 0.103544 2.509188 0.0146
R-squared 0.607039 Mean dependent var 0.352056
Adjusted R-squared 0.535592 S.D. dependent var 3.999653
S.E. of regression 2.725664 Akaike info criterion 4.992622
Sum squared resid 490.3302 Schwarz criterion 5.382531
Log likelihood -184.2086 F-statistic 8.496303
Durbin-Watson stat 1.999610 Prob(F-statistic) 0.000000
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@ukcupyst 3TH 1B€ MOJEIH, I10JIy4aeM OJHOIIATOBBIE IIPOIHO3BI:

TS-Monens DS-monenb
102 — 104
100 —— 102 - _
— . 100 | T
98 |
98
96
96
94 |
94 |
92 92
90 | | 90 | |
00:08 00:09 00:10 00:11 00:12 01:01 01:02 00:08 00:09 00:10 00:11 00:12 01:01 01:02
[0 X_NSA [J X_NSAF_FI} [0 X_NSA [J X_NSAF_DS_FIX
O1wmuOKK NPOTHO30B:
TS-Monens DS-monenb
4 2
0 H = -2
2 -4 |
4 -6
6 T T T T T T T -8 T T T T T T T
00:08 00:09 00:10 00:11 00:12 01:01 01:02 00:08 00:09 00:10 00:11 00:12 01:01 01:02
XapaKTepUCTUKH NIPOTHO30B:
TS DS
Root Mean Squared Error 2.709401 2.850249
Mean Absolute Error 2.169326 2.082808
Mean Absolute Percent Error 2.241112 2.171102

XapakTepuCTHKN NPOTHO30B MO (PUKCUPOBAHHBIM MOJIEIISIM OYEeHB OJIN3KH.
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IIpuBenem Tenepp pe3yabTaThl MPOTHO3UPOBAHUS MO PEKYPCUBHBIM 15- U
DS-monensim.

TS-Monens DS-monens

102 102 —
100 4 — | 100 | — [
98| 98] W
9% | 96 |
94 | 94|
92 | 92 |
) ‘ | ) ‘

128 129 130 131 132 133 134 128 129 130 131 132 133 134

[ X [J XF_RECURS_T§ [ X I XF_RECURS_D$

Omu6Ky IPOTHO30B:

TS-monenb DS-monens
4 2
Ul LBl
: m_m ] ]
] 2]
2
-4 |
-4 |
-6 -6
-8 . . . . r r r -8 . . : : : r r
128 129 130 131 132 133 134 128 129 130 131 132 133 134
XapaKTEepUCTUKH OIHOIIAIOBBIX IIPOTHO30B 110 PEKYPCUBHBIM MOZCIISM:
DS pekype. TS pexypce.
Root Mean 2.883328 2.835979
Squared Error
Mean Absolute 2.091729 2.187653
Error
Mean Absolute 2.181366 2269576
Percent Error
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CsezneM mosryueHHbIE pe3yibTarsl B oTHomeHHd psina ZVETMET NSA B
OJIHY TaOJIHILy.

DS pekype. TS pexype. | DS ¢uke. TS puxc.
Root Mean 2.883328 2.835979 | 2.850249 | 2.709401
Squared Error
Mean Absolute 2.091729 2.187653 2.082808 | 2.169326
Error
Mean Absolute 2.181366 2269576 | 2171102 | 2241112
Percent Error

U cpemu TS-, u cpenu DS-Monenelt gydiine XapakTepUCTUKH UMEIOT IIpor-
HO3BI 10 (PUKCUPOBAaHHBIM MozeisiM. [Iporro3 no ¢ukcupoBanHoi T'S-Monmenu
HECKOJIBKO JIydIlle IPOrHO3a MO (UKCUPOBAaHHOH DS-MOIENN C TOYKH 3pPEHUS
RMSE, HO HECKOTBKO Xy>kKe€ MOCIIETHET0 C TOUKU 3pEHHs ABYyX IPYTUX XapakTe-
pucTHK. B 1ienoM Bce ueThIpe pOrHo3a UMEI0T BecbMa ONIM3KHUE XapaKTepUCTU-
KH.

Ce30HHO CKOPPEKTHPOBAHHBIN PSIJ

100
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94 95 96 97 98 99 00
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CJENYIOIINNA pe3ynbTar:

90

OrieHMBaHUE MOJIENTH C JAETEPMHUHHUPOBAHHBIM JIMHEHHBIM

TPEHIOM JlaeT

Dependent Variable: X SA
Sample: 1994:01 2000:07
Included observations: 79
Variable Coefficient Std. Error t-Statistic Prob.
C 1.889047 0.548959 3.441145 0.0010
@TREND( 1993:12) 0.008485 0.002484 3.415543 0.0011
X _SA(-D) 3.631262 0.096718 37.54472 0.0000
X _SA(-2) -6.360191 0.332250 -19.14280 0.0000
X _SA(-3) 6.989368 0.547534 12.76517 0.0000
X _SA(-4) -5.121163 0.541297 -9.460907 0.0000
X _SA(-5) 2.396030 0.320370 7.478938 0.0000
X _SA(-6) -0.562043 0.090761 -6.192587 0.0000
R-squared 0.999833 Mean dependent var 83.16323
Adjusted R-squared 0.999817 S.D. dependent var 7.582406
S.E. of regression 0.102643 Akaike info criterion -1.619359
Sum squared resid 0.748025 Schwarz criterion -1.379414
Log likelihood 71.96466 F-statistic 60796.79
Durbin-Watson stat 1.901030 Prob(F-statistic) 0.000000
[Ipu olieHMBaHWUU MOJIENH B Pa3HOCTAX MOTydaeM:
Dependent Variable: D( X _SA)
Sample: 1994:01 2000:07
Included observations: 79
Variable Coefficient Std. Error t-Statistic Prob.
C 0.031516 0.016425 1.918845 0.0589
X SA DIF(-1) 2.714390 0.099284 27.33957 0.0000
X_SA DIF(-2) -3.824217 0.252220 -15.16224 0.0000
X _SA DIF(-3) 3.322160 0.330006 10.06696 0.0000
X_SA_DIF(-4) -1.812055 0.245999 -7.366110 0.0000
X _SA DIF(-5) 0.513092 0.093295 5.499652 0.0000
R-squared 0.971546 Mean dependent var 0.331900
Adjusted R-squared 0.969598 S.D. dependent var 0.626785
S.E. of regression 0.109288 Akaike info criterion -1.516751
Sum squared resid 0.871901 Schwarz criterion -1.336793
Log likelihood 65.91168 F-statistic 498.5175
Durbin-Watson stat 1.791566 Prob (F-statistic) 0.000000




@ukcupyst 3TH 1B€ MOJEIH, I10JIy4aeM OJHOIIATOBBIE IIPOIHO3BI:

TS-monens DS-monens

101.0 101.0
1005 ] = 1005 ] =
100.0 4 100.0 4

99.5 99.5 |

99.0 4 99.0 4

98.5 4 98.5 ]

98.0 4 98.0 4

97.5 m T - T T T 97.5 m 1 T T T

00:08 00:09 00:10 00:11 00:12 01:01 01:02 00:08 00:09 00:10 00:11 00:12 01:01 01:02
\ [ X_SA []X_SAF_TS_FIX \ [ X_SA [] X_SAF_DS_FIX

OwmuOKK NPOTHO30B:

TS-monens DS-Monenb
0.30 0.20
0.25 0.151
0.20]
0.10
0.15
0.051 H
0.10]
H 0.00 m == [
I -
0.00 ’—‘ -0.05 1
-0.05 T T T T T T T -0.10 T T T T T T T
00:08 00:09 00:10 00:11 00:12 01:01 01:02 00:08 00:09 00:10 00:11 00:12 01:01 01:02
XapaKTEepUCTUKH NIPOTHO30B:
DS ¢uke. TS ¢ukc.
Root Mean Squared Error 0.084411 0.126271
Mean Absolute Error 0.063081 0.099413
Mean Absolute Percent Error 0.063052 0.099430

3necs DS-Mozens oka3aiach JydIlel o BceM TpeM mokaszarensiM. OTMeTuM
KpaiiHe MaJible TI0 CPaBHEHHIO C MOJIENbI0 0e3 Ce30HHON KOPPEKIMH 3HAYEeHUs
MAPE, uT0, KOHEUHO, OOBSICHIETCS TIAKOCThIO TPACKTOPHI CE30HHO CKOPPEK-
THUPOBAHHOTO PsiJla U CaMOil METOIMKOI OCTPOCHUS CE30HHO CKOPPEKTHPOBAH-
HOTO psijia, MPUHUMAIOIIEH BO BHUMaHUEe OyayIliie 3HAaYeHUs «CBIPOTO» Psilia.
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IIpuBenem Tenepp pe3yabTaThl MPOTHO3UPOBAHUS MO PEKYPCUBHBIM 15- U
DS-monensim.

TS-Monens DS-monens
100.5 = 101.0
100.0 100.5 (-
995 100.0
99.0 99.5

128 129 130 131 132 133 134

98.5 99.0
98.0 98.5 ]
975 I I 98.0 m

97.5 - - -
[0 X IXF_RECURS_TS 128 129 130 131 132 133 134

[0 X ] XF_RECURS_DS

Omu6Ky IPOTHO30B:

TS-monens DS-monens
0.25 0.20
0.204 0.15
0.15 0.10
0.104 0.05
0.05] ﬂ 0.00 1 ———
0.00 u e [ -0.05 u
-0.05 ; ; . . . . . -0.10 : : : : - - -
128 129 130 131 132 133 134 128 129 130 131 132 133 134
EioerTa 0
XapaKkTepuCTHKH OJIHONIATOBBIX MPOTHO30B MO PEKYPCHBHBIM MOJEIISIM:
DS pekypc. TS pexypc.
Root Mean 0.090938 0.105791
Squared Error
Mean Absolute 0.066958 0.080089
Error
Mean Absolute 0.066982 0.080246
Percent Error
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CaezneM Ioy4eHHbIE pe3yasTaTsl B oTHoleHuu psiga ZVETMET SA B on-
HY TaOJIHILy.

DS pe- TS pe- DS ¢uxe. TS ¢uxc.
KYpc. Kypc.
Root Mean Squared Error 0.090938 0.105791 0.084411 0.126271
Mean Absolute Error 0.066958 0.080089 0.063081 0.099413
Mean Absolute Percent Error 0.066982 0.080246 0.063052 0.099430

U cpenu GpUKCUPOBaHHBIX, U CPEH PEKYPCUBHBIX MOJIEINEH JTyqIINMHU SIBJISI-
1otcst DS-monenu. Cpenut 3Tux aByx DS-Mofeneit HeCKOIBKO JTydIei oka3anach
(UKCUpOBaHHAsT MOJIEIb, XOTS pa3IMuue MEXAY XapaKTepUCTUKAMHU MPOTHO30B
O4EHb MaJIo.

2.17. npe,D,I'IO‘ITVITeﬂbHOCTb Mmoaesin Ha BpeéMeHHOM
nHTEepBasne oueHnBaHuMA N Ka4eCcTtBO NMPOrHo3oB

C}ICHaeM HECKOJIBKO 3aMEUaHUN OTHOCHUTEJIBHO CBSI3U MEXKAY OpeaArnovTu-
TCJIbHOCTBIO MOJEJIM HAa BDEMEHHOM MHTEPBAJIC OLICHUBAHUA 1 KAY€CTBOM MOCJIC-
JA0BATCIIbHOCTU OJHOINArOBBIX IMMPOTHO30B 3a Npe€AcIaMUu 3TOro rnepuoaa.

3amevaHue 1

[Tpu cpaBuenun 7S- u DS-Monenel Mbl, Kak ¥ aBTOpHI paboT, KOTOpbIe ObI-
JIM YTIIOMSIHYTHI B TWIaBe 1, He 3aHUMaJIMCh YTOYHEHHEM CIIeIU(DUKANU 3THX MO-
Jieniell B HalpaBJIEHUH UCKIIOUEHUS U3 HUX IEPEMEHHBIX CO CTaTUCTHUYECKU HE
3HAYMMBIMU K03 ¢unnentamu. 1 3To umeeT HeKoTopylo aprymenranuio. [loc-
KOJIbKY MBI aHAJIU3UPYEM KaueCTBO IPOTHO30B HAa OJUH MIar BIEpEN, MOIHas MO-
JIeTIb, 001a1ast HauMEHbIIeH 0CTaTOYHOM CyMMOH KBaapaToB 110 CPaBHEHHMIO C pe-
JYLUUPOBAaHHBIMUA MOJENSIMHU, MOMYyYCHHBIMH Ha €€ OCHOBE, UMEET HaWIy4IllHe
MOKa3aTeNId KauecTBa OJHOIIATOBBIX MPOTHO30B B Mpejenax Mepuoaa, Ha KOTo-
POM 3Ta MOJIEJIb OLIEHUBAJIACh, 110 KpaiiHell Mepe, B oTHomeHn RMSE.

BMmecre ¢ TeM ykazaHHOE IPEUMYIIECTBO TOJIHOM MOJEIN HUKAaK HE TapaH-
THPYET TOTO, YTO MOJHAS MOJENb 00s3aTeNIbHO AACT JIydlllee Ka4eCTBO OJJHOIIA-
TOBBIX MPOTHO30B IPU BBIXOJE 3a MPEENbl HHTEpBaia, Ha KOTOPOM MOJENb Ole-
HuBasack. [TokaxkeM 3T0 Ha mpUMepe.

IIpu aHanu3e oAHOIIATOBBIX MPOTHO30B I psaaa M1 mo DS-monenu ¢ an-
JUTUBHBIM BBIOpOCOM, narnpoBaHHbIM 02.1999, MBI mOMy4HaM Ui MCHONB30-
BaHHOW TaM (PMKCUPOBAaHHOM DS-MOENH CIeayoNye MoKa3aTeln KauecTBa ofl-
HOIIIArOBBIX MPOTHO30B, COOTBETCTRYIOMMKX nepuony ¢ 08.2000 mo 02.2001.

RMSE=30788.31, MAE=25004.23, MAPE=3.119278.
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B To xe Bpems, e€ciIu HCKIIYUTH U3 ITOM MOJENHU COCTaBIAIOIINE
AR( 2),...,AR( 7), To moka3zarenu kadecTBa MOIydaeMON MPHU STOM PeryIHpO-
BaHHOW MOJEJIM paBHbI, COOTBETCTBEHHO,

RMSE=30337.52, MAE=24768.65, MAPE=3.090592.

Taxum 06pazoM, MoKa3aTeiIyu KadyecTBa peaylMpOBaHHON MOJENIN OKa3bIBa-
IOTCs JIYUYIIUMHU IO CPABHEHHUIO C aHAJIOTMYHBIMU IMOKA3aTCIIAMU I MMOJIHOM MO-
bi (178

3ameyaHue 2

YkazaHHas B IPEABIAYIIEM 3aMEYaHUU PelylHpOBaHHAS MOJAEIHh OJHOBpPE-
MEHHO OKa3bIBAETCS JTyYIlle TIOJIHOW MOJIETH U 110 HH(POPMAITMOHHOMY KPHTEPHIO
[IBapua: ms Hee 3HaueHHE 3TOro Kpurepus paBHO SIC=21.923, Torma xak s
monHO# Mogenu SIC=22.354. Ograko Ha OCHOBaHWH ATOTO BCE K€ HETIB3S IeNIaTh
BEIBOZBI 00 0053aTeIbHON MPEIMOYTUTEFHOCTH IS TIPOTHO3UPOBAHIS MOZETICH
¢ MeHpmMH 3HaueHmsIMA SIC.

Ecmu u3 Toii 5ke mMoTHO#M MOAeH HCKITIOYUTD TOIBKO cocTaBiaonyo AR( 7),
TO TIOIY9HM CIEAYIOUIHE TOKa3aTen KadecTBa MPOTHO30B Ha OAWH Iar BIIEpe]
10 TakuM 00pa3oM peayIMpOBaHHON MOIEIIH:

RMSE=30897.48, MAE=25365.34, MAPE=3.168368.

Bce Tpu nokasarens y peiyupOoBaHHONW MOJENH XYK€, YEM Y IOJIHOM, XOTS
U pexynHupoBaHHON Monenu 3HadeHne SIC=22.277 MeHbIe, 4eM IS TOJTHOH
monenu (22.354).

B xagectse BapuanTta DS-moznemu it psga M1, coneprkariero B kadecTse 00b-
SICHSTFOIIMX COBEPILICHHO PYTHe MepeMEHHBIE, PACCMOTPHM OIIEHEHHYIO MOJIEIb.

Dependent Variable: D( X)
Method: Least Squares
Sample(adjusted): 1995:07 2000:07
Included observations: 61 after adjusting endpoints
Convergence achieved after 5 iterations
Backcast: 1994:10 1995:06
Variable Coefficient Std. Error t-Statistic Prob.
C 4048.204 1086.735 3.725107 0.0005
@SEAS(12) 26585.19 4198.554 6.331988 0.0000
@SEAS( 1) -21519.15 4231.340 -5.085658 0.0000
T3 1037.048 130.7445 7.931870 0.0000
MA(9) -0.417871 0.124729 -3.350225 0.0015
R-squared 0.713867 Mean dependent var 9607.820
Adjusted R-squared 0.693429 S.D. dependent var 15969.54
S.E. of regression 8842.148 Akaike info criterion 21.09086
Sum squared resid 4.38E+09 Schwarz criterion 21.26388
Log likelihood -638.2712 F-statistic 34.92834
Durbin-Watson stat 2.070271 Prob (F-statistic) 0.000000
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3necs @SEAS(1), @SEAS(12) — ce3ounsie DUMMY, a T3 — nepemeHHas,
paBHas 0 Ha BpeMeHHOM uHTepBasie 10 07.1998 BritounTensHO U paBHas t-42,
HauyrHas ¢ 08.1998 (43-e nabmroneHue).

CpaBHUM NIPUBEACHHBIE PE3yIbTAThI AJISl TONH MOJIENH C pe3yabTaTaMu, Mo-
JIyYCHHBIMH TIPH OIICHUBaHMM (hUKCHPOBaHHON DS-Monenu mis M1 ¢ anautus-
HBIM BBIOPOCOM, PaCCMOTPEHHOH B pasznene 2.1.1, a UMeHHO:

R-squared 0.667957 | Mean dependent var 10454.73
Adjusted R-squared 0.544627 | S.D. dependent var 17387.54
S.E. of regression 11733.35 | Akaike info criterion 21.81321
Sum squared resid 4.82E+09 | Schwarz criterion 22.35373
Log likelihood -520.4237 | F-statistic 5.416000
Durbin-Watson stat 1.837172 | Prob(F-statistic) 0.000032

OreHeHHas aJbTEepHATUBHAS MOJENb UMeeT Jyumune nokasarenu (R?, AIC,
SIC). CpaBHMM XapaKTEPUCTHKHU KauyeCTBa MOCIIEA0BATEIILHOCTH OJHOIIArOBBIX
MPOrHO30B Ha BpeMeHHOM mHTepBaie 08.2000-02.2001, momydaeMble IO 3TUM
JIBYM MOJIEJISIM.

DS anbTepHar. DS aquTuBH.
Root Mean Squared Error 37314.6 30788.31
Mean Absolute Error 26437.34 25004.23
Mean Absolute Percent Error 3.270095 3.119278

AnprepHaTUBHAs MOJZENb JAeT XyAIIME IPOTHO3BI 110 BCEM TPEM XapaKTe-
PHCTHKaM.

3ameyaHune 3

W3 npeapiagymux IBYX 3aMeYaHUil CIeIyeT, YTO HU BBIOOp 1Mo MH(pOpMAaIH-
oHHoMy kputeputo llIBapua, Hu BeIOOp 10 Koadunmenty nerepmunanuu R? ne
rapaHTHPYIOT TOTO, 4TO B paMkax DS- mim TS-Moperneii BeIOpaHHast 10 STHM KpH-
TEpUSIM U3 HECKOJIBKUX BapUAHTOB MOJIENb 00s3aTENIbHO ACT JIyUIlUe pe3ysbTa-
Tl IIPOTHO30B 3a MpeelaMu MHTepBaja, M0 KOTOPOMY 3TH MOJENIU OLICHUBa-
JIUCh.

C 770l TOUKM 3peHust BBIOOP AJIS CPAaBHEHUS KauecTBA NMPOrHO30B UMEHHO
«monHbIX» TS- 1 DS-Mofenelt onpaBaaH JIMIIb ¢ TOYKH 3pEHHsI OIPEAETICHHOCTU
BEIOOpA MOZIEIH.
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2.8. CpaBHeHMe NPOrHo3oB, NONy4YeHHbIX

no Bbl6paHHblM mMopgensaMm, C KHaMBHbIMU» NMPOrHo3amMmm

B pasnenax 2.1-2.6 MbI IpoBeNIX CpaBHEHHE IIPOTHO30B JUISI COOTBETCTBYIO-
IIUX BPEMEHHBIX PS/IOB 110 (PUKCHPOBAHHBIM M PEKYPCHBHBIM MOJIENSIM B YPOB-

HAX U B PA3HOCTAX.

[Tpn 3TOM I HAWITYYIINX CPEIHM PACCMOTPEHHBIX MO KaXKIAOMY PSAY ailb-
IIPOLICHTHBIE

TEpHATHBHBIX BAPHAHTOB OBUIM IOJIyYEHBI CIEAYIOUINE CpPEIHHE
oum6xu (MAPE):

Pap MAPE
M1 3.119
MO 3.748
M2 2.814
Okcnopr 7.363
Bespadoruna 0.724
MH/1eKC MHTEHCUBHOCTHU NPOMBILUIEHHOTO ITPOU3BOJICTBA 0.098
MH1eKC MHTEHCUBHOCTHU NPOU3BOACTBA BETHBIX MeTaIOB (NSA) 2.171
H/1eKC MHTEHCUBHOCTHU IPOU3BOACTBA LIBETHBIX METAIIOB (SA) 0.063

Ecmm (bOpMaJ'H)HO YIopaaA04UuTh COUCOK 9TUX PAAOB IO BEJINYN

He MAPE, To
HauXy[QUIHANA MPOrHO3 MOJIyYeH Ui psiaa «DKCIOPT», a HAWIYUIIUH — Ui psiaa

«I/IHHGKC HWHTCHCHUBHOCTU IMPOU3BOJACTBA IBETHLIX METAJUIOB (SA)»

BCHOMHI/IM, OJIHAKoO, O6IIII/II71 XapaKkTep MNOBEACHHA HAaHHBIX PANOB Ha pac-

CMOTPCHHBIX BPEMCHHBIX MHTCPBAIAX:
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Bce ot psanel, 3a HCKIIOYEHHEM pssia «DKCIOPT», UMEIOT Ha PaccMoT-
PEHHBIX BPEMEHHBIX MHTEpBajlax BBIPaKCHHBIM JIMHEWHBIM TpeHn. Iloatomy
NIPEACTABIIAECTCA E€CTECTBEHHBIM CPABHUTH DPE3YJIBTaThl NPOTHO3UPOBAHUA 110
BBIOPAHHBIM BBIIIE MOAETSM, JJIS1 KOTOPBIX MPHUBEACHBI COOTBETCTBYIOIINE 3HA-
yernss MAPE, ¢ pesynsraramMu «HaWBHBIX» HMPOTHO30B, CTPOSIIIUXCS IO JTHHEH-
HOMY TPEHAY, BBIACICHHOMY W3 JAHHBIX Ha BPEMEHHOM IIEPUOAC OLICHUBAHHUS
WM Ha 4acTH 3TOro Mepuosa (eciu 3a BeCh IEPHO]] OLICHUBAHUS IPOUCXOAUT 3a-
METHOE M3MEHEHHE HAaKJIOHA TPEH/Ia — CM. JCHEXHBIC PSIbI).

st pAnoB ¢ U3I0MOM AETEPMUHUPOBAHHOIO TPEHAA UCIOIb3YEM I BbI-
JIeJICHNs TMHEVMHOIO TPEHa UHTEPBAJIbl BPEMEHH, CIEAYIOIINE 32 MOMEHTOM H3-
JIoMa, YKa3aHHBIM Ipouemaypoii Ileppona B Mosenu ¢ aiguTHBHBIM BEIOPOCOM.

IIpuBeneM pe3ynbTaThl BbIACICHUS JIMHEHHOIO TPEHA 110 KaXKIOMY U3 Ie-
PEUMCIEHHBIX PAIOB, IOJY4YaeMble JKCTPAIOMSLUEH MO MOJENAM JMHEHHOIO
TPEH/A IIPOTHO3bI U XapAKTEPUCTUKU COOTBETCTBYIOIIMX MOCIEN0BATEIbHOCTEH
OJIHOLLIATOBBIX ITPOrHO30B.
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Pan Tlepuon Tlepuon MAPE
OLleHHBAHMS MPOrHO3HPOBAHUS

M1 03.1993-07.2000 08.2000-02.2001 7.770
MO 03.1993-07.2000 08.2000-02.2001 8.550
M2 03.1993-07.2000 08.2000-02.2001 5.912
Okcropt 01.1994-04.2000 05.2000-12.2000 20.166
bespaboruia 01.1994-09.1997 10.1997-04.1998 0.704
Hutnpom 01.1994-01.1998 02.1998-08.1998 2.471
Lisermer (NSA) 01.1994-07.2000 08.2000-02.2001 3.364
Isermer (SA) 01.1994-07.2000 08.2000-02.2001 2.694

st ynoberBa 3Hayennss MAPE mist kaxmoro psja, moixy4eHHbIe 110 MOJie-
11 TMHEHHOTO TPeH/la U 110 paHee I0J00paHHON MOJEIH, CBEIEM B OJHY TalOuu-

my.

Pain MAPE . MAPE
Selected model Linear model

Ml 3.119 7.770
MO 3.748 8.550
M2 2.814 5.912
Okcnopr 7.363 20.166
Bespabotuna 0.724 0.704
WH1eKC HHTEHCUBHOCTH 0.098 2471
ITpOMBIIIIIEHHOTO TPOM3BOICTBA
WH1eKC HHTEHCUBHOCTH
IIpousBojacTBa IBETHBIX 2.171 3.364
MerauioB (NSA)
WHIEKC HHTEHCUBHOCTH
IIpousBojCcTBa LIBETHBIX 0.063 2.694
MeTtamios (SA)

W3 3T0# TabnMIBl BUIHO, YTO JJISI ICHEKHBIX PSIIOB CPEIHSISI MPOICHTHAS
omMOKa MpOTHO3a M0 paHee MOoJ00paHHOW MOZEIH B JIBa C JIUIIHUM pa3a MEHb-
1€ OIMOKK MPOTHO3a 10 OLEHEHHOMY JIMHEWHOMY TpeHay. [is akcropra mep-
Bas omrOKka MeHblIe B 2,7 pa3a, a 110 WHIEKCY MPOU3BOJICTBA LIBETHBIX METAJIJIOB
(NSA) — npumepso B 1,5 pa3za.

JI7st Ce30HHO CKOPPEKTHUPOBAHHBIX PSIOB — MHJICKCA UHTCHCUBHOCTHU TIPO-
MBIIIUICHHOTO TIPOU3BOJICTBA M WHACKCA HHTCHCUBHOCTH IMPOU3BOICTBA IIBETHBIX
METaJuIoB — HalmonaeTcst Hanbosee CyIeCcTBEHHOE CHIPKEHNE OIUOKU TPOTHO-
30B TI0 CPAaBHEHUIO C MIPOTHO30M IO JIMHEHHOMY TpeHAy: B 25,2 u 42,8 paza co-
OTBETCTBEHHO.

Haxonern, mis psijia, ONMUCHIBAIOIIETO TUHAMUKY Oe3pabOoTHIIbI, TPOTHO3 110
OLICHEHHOMY JIMHEITHOMY TpPEHJIy OKa3aJcsl JJaKe JIydlle, YeM 10 MMoJ00paHHOH
panee TS-mMonenu:
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X=2.375+0.0296%t+0.539*X, ;.

U st0 HECMOTpP Ha TO, YTO HAa BPEMCHHOM UHTEPBAJIC OUCHUBAHUS IJIA ITOC-
nenueit Moxenu R2,5= 0.989, AIC= —1.96 u SIC= —1.84, Torna kax mis OLeHeH-
HO Mozenu nmHerHoro tpenja R2,5= 0.981, AIC=-1.31 u SIC= —1.23, re. Ha

BPEMEHHOM UHTEpBaJle OLIEHUBAHUS MOJEIb JIMHEHHOIO TPeHa XyXke 10 BCEM
MoKazaTeisiM. JTO elle pa3 MOATBEPIKAACT IOJIOKEHHE, KOTOpoe ObII0 chopMy-
JIUPOBAHO paHee B 3aMedyaHuu 3 paszgena 2.7.
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