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B crarbe mnpoaHaJM3UpPOBAHBI CYIIECTBYIONIME 3KOHOMUKO-MATEMATUYECKUE MOJEJIU: KOPPEJAIUOHHO-
DPErpecCHOHHBIN AHAJIN3, MPOM3BOJCTBEHHBbIE (DYHKIIUM, CUCTEMbl SKOHOMETPUYECKUX YDABHEHWIl; [PUBEIEHBI UX
obmmit Buj, popMyJibl pacdera, BbIABJIEHbl UX CHJIbHBIE M CJIAOble CTOPOHBI, MPEJJIaraercs BEKTOPHAsS —MOJIENb
ABTOPErpeccur OCHOBHBIX [OKa3aTesiell IPOM3BOJICTBEHHOI JesTeIbHOCTH CTPOMTEIBLHOIO NPeANpUITHsL (IPOU3BO-
JIITEILHOCTh TPY/d, PEeHTA0eILHOCTD MPOJIYKIMH, MEXaHOBOOPY?KEHHOCTL (TeXHUYECKHUH YPOBEHb CTPOMTEIBHBIX
MAIIH ¥ O06OPYJIOBAHUA), OTHOCHTENbHAS YHCICHHOCTb DPYKOBOJMAIIEIO 3BEHA NPEINPHATHs, CBOEBPEMEHHOCTDH
BBINOJIHEHUsT paboT, JUCKPETHOCTH WCIOIb30BAHHUA PECYPCOB, CTOMMOCTDH IMIPOLYKIMH, KAIeCTBO HPOJYKIMH) HA
ocHoee niocrpoerusi VAR-mozenn. B kauecrBe ocHoBbl jiitst mocrpoenusi VAR-Mozenn aBroperpeccun mokasaresieit
MTPOW3BOJICTBEHHON JIESTEIHHOCTH CTPOUTETBHOTO MPEIPUSITHSI aBTOPAMHU TIPEIaraeTcs NCIOMb30BATH CUCTEMY U3
TpexX B3aMMOCBSI3aHHBIX ypaBHeHUi. [IpruBeIeHbl JOCTOMHCTBA W HEOCTATKYA BEKTOPHOM MOJIETH ABTOPETPECCUH, &
TaK>Ke pe3yJbTarbl oleHuBanusa Koddduimentos B VAR-moznenu. Tlonyuenunie 3nadenus Ko3(pOUIMEHTOB TIPO-
AHAJTM3UPOBAHBI C TTOMOIIBIO TecTa ['pIHKepa Ha MPUINHHOCTD, OCHOBAHHOM HA AHAJIN3€ TPUINHHO-CIIEICTBEHHON
CBSA3U MEXKJy BPEMEHHBIMHU psgamMu. B crarbe ompemesnsercs (DYHKIUS WUMIYJIHCHOTO OTKJ/IMKA, OMUCHIBAIOIIAS
PEAKIINIO0 IUHAMIYIECKOTO Psiia B OTBET HA HEKOTOPbIE BHEIIHWE IMOKU. [locTpoeHbl rpaduKn OTKIINKOB OCHOBHBIX
PE3YJIbTUPYIOMINX TTOKA3aTeMel eATEeTbHOCTH CTPOUTENBHOTO MPEANPUITAsSI. BBIIBUHYTHIE B CTATHE TUMIOTE3bI
IIPOBEPEHBI HA OCHOBE MCIOJIb30BaHusA F-Tecta m LM-Tecta. ABTOPBI JeTaIbHO AHAIUZUPYIOT MOJIYYEHHBIE PE3YJIb-
TaThl PACUYETOB U YOEIUTEJLHO JOKA3BIBAIOT AKTYAJIBHOCTD IPEJJIOKEHHON B CTATHE METOUKH.

Kamouesoie ca06a: IKOHOMUKO-MAMEMATNUNECKAA MOJeAD, 8EKMOPHAA asmopezpeccus, VAR-modeav, ynpas-
AEHUE, CUCTNEMA, IKOHOMEMPUKA, NPOU3BOICTNEENHAA HYHKUUA.
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BBeaenue

ViupaBieHue 3KOHOMUKO# PBIHOYHOTO THUITA B COBPEMEHHBIX CJIOXKHBIX yCJOBUSX Tpedyer
WCIIOJIb30BAHUS PA3JIUIHBIX SKOHOMUKO-MATEMATUIECKUX METOJ0B u Mogjeseit. Vcmoiab3oBa-
Hre MHAMOPMAIMOHHBIX TEXHOJIOTU, BBIYUC/IUTEHHON TEXHUKU B COBOKYIIHOCTUA C COBPEMEH-
HBIMHU SKOHOMHUKO-MaTEMATUUYECKUMUA METOJIAMU OTKPBIBAET NMIMPOKHE BO3MOXKHOCTH JJI CO-
BEPIIEHCTBOBAHUS YIIPABJIEHUS, OBBIINIeHUs ero 3M(MEKTUBHOCTH, OIEPATUBHOCTH, JIEHCTBEH-

HOCTH.
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CyIecTByIOT pa3jindHble SKOHOMHKO-MATEMaTHIECKIEe MOJE/IN, KOTOPbIe IMPUMEHSIIOTCS B
HAyYHBIX MCCJIEJOBAHUSX U B KOHKDETHBIX NPAKTHYECKUX paspaborkax |2, 3|. B uacrHOCTH,
[IPY YIIPABJIEHUU CTPOUTEJbHBIM ITPOU3BOICTBOM HEOOXOAMMO YYUTHIBATH MHOXKECTBO B3au-
MO3aBUCUMBIX (PAKTOPOB, JIETEPMUHUPOBAHHBIM WJIM CJIyIailHBIM 0Opa30M BJIUSIIONIAX HA OC-
HOBHBIE TIOKA3aTeJ N AeITeJIbHOCTH CTPOUTENLHON opraHm3anuu. B Hacrosimee BpeMs I
pelleHus MOJIOOHBIX 337aY IMUPOKOE PACIPOCTPAHEHUE IOJIYUUJIA MOJETU KOPPEJIAIMOHHO-
PErpecCHOHHOTO aHAJIN3a, MPOU3BOICTBEHHDbIE (PYHKIIMU W CHUCTEMbI SKOHOMETPHIECKUX yPaB-
wenuit. Ho nanbosiee 1mepCcrieKTUBHOM C TOYKU 3PEHUA JTAJIHHENNIEr0 PA3BUTU HAYIHON MBICJIN
U TPaKTUIECKOIO WCIOJb30BAHUA $IBJISIETCS BEKTOPHAs MOJIEIb aBToperpeccuu. B gaHHOMN
cTaThe pevb IMOWIeT UMEHHO 00 9TOU MOJesin, KOTOpas IO3BOJISIET MPOBECTH HamboJiee IOJI-
HBI ¥ OOBLEKTUBHBIN aHAJM3 B3AMMHOI'O BJIMSHUS MTPOU3BOIACTBEHHBIX MOKA3aTEJEH HesaTeIb-
HOCTH CTPOUTEJILHOTO TPEIITPUITHUSI.

CraTbst OpraHmsoBaHa ciaedyiommuM obpaszoM. B paszmene 1 mpoaHaIu3HpOBAHBI CyIle-
CTBYIOIIUE ISKOHOMUKO-MATEMATHIECCKUE MOJICJN: KOPPEJIAIMOHHO-PEIPECCUOHHBIN  aHAIN3,
MIPOU3BOACTBEHHBIE (DYHKIINN, CACTEMbI SKOHOMETPUIECKUX yYPABHEHUI; MPUBEIEHBI UX OOt
BU, (GOPMYJIBI pAcUeTa, BbISBJIEHbI UX CUJIbHBIE U CJIabble CTOPOHBI. Pa3mesn 2 mocBsIneH pas-
paboTKe BEKTOPHON MOIENM aBTOPErPEeCCHN OCHOBHBIX MOKa3aTesieil MpOM3BOICTBEHHON Iesl-
TEJILHOCTU CTPOUTEJLHOrO Ha ocHoBe mocTpoenuss VAR-monenmu. B 3akioyenun npusoaurcs
KpaTKas CBOIKA PE3yJIbTATOB, MOJYyIEHHBIX B pabOTe, W YKA3aHbI HAIIPABJICHUS MAJTHHEHIITIX

HNCCJICIOBAHUIA.

1. Ananns CYIIECTBYIOIIINX 3IKOHOMMNKO-MAaTEeMAaTNI€CKMNX

MoaeJiei

Kak y»xe roBopmiioch panee, OJfHUM U3 HamboJiee PACIPOCTPAHEHHBIX METOIOB dKOHOMU-
KO-MaTeMaTHIeCKOTO MOJIEJIMPOBAHUSI SIBJISIETCS KOPPEJIAIMOHHO-PErPeCCUOHHbIH aHamu3 [9].
IlocTpoenne KOppenadaIMOHHO-PErPECCUOHHBIX MOJEJEN IMO3BOJIAET KOJUYECTBEHHO OXapaKTe-
pU30BaTh CBf3b, 3aBUCUMOCTH U B3aUMHYIO OOYCJOBJIEHHOCTH SKOHOMHUYECKUX IIOKa3aTeJIeil.
Iutsi Toro, 94T0OBI M3MEPUTH COBMECTHOE BJIUSHUE Psijia MoKazaTejeii-(hakTOpOB Ha BEJIUUNHY
aHAJIM3NUPYEMOT0 TOKa3aTessl PACCINTBIBAETCS MOJEIb MHOXKECTBEHHOU KOPPEeJAINN, B KOTO-
poil 3aBUCHMAasi IEpEMEHHAsT Y PACCMATPUBAETCHA B KadecTBe (DYHKIIUU 1 HE3aBUCHUMBIX I€pe-

MEHHBbIX I.
y= f(xlfxzy o Xp )

IIpu sTOM, BayKHO OTMETHUTH, YTO OIPEJIeJIEHNE TOKA3ATEN s, KOTOPbI OTPaXKAET TECHOTY
CBsA3M CO BceMHu (aKTOpaMU, BMECTE B3sThIMHU, HE YUUTHIBAET CTENEHb BJIUSHUS KaXKJIOTO
dakTOpa B OTIEJBHOCTH HA W3MEHEHWe BEeJIUYMHBI 3aBUCHMON MEPEMEHHON. DTO O3HAYaer,
YTO JlaykKe MPU HAJUYAUA OY€Hb BBICOKOTrO 001Iero KoddduimenTa MHOXKECTBEHHOW KOPpPEeJis-
MU HE WCKJIOYEHO, UTO BJIMSIHUE OTACJbHBIX (DAKTOPOB MOYKET 0KA3aThCs HUYTOXKHBIM, & UX
BKJIIOUYEHNE B KOPPEJIAIMOHHYIO MOJIEIb — HEOIIPaB/IaHHbIM.

OnHuM ¥3 HApaBJIEHWIH KOPPEJSIIMOHHOIO aHAJN3a B IKOHOMUKE SIBJISIETCSI MCCJIEI0Ba~
HIE 3aBUCAMOCTEH B cdepe IIPOU3BOICTBA — MPOU3BOACTBeHHBIX (yHKuuit [8]. TIpoussom-
cTBeHHAdA (DYHKIUS BKJIIOYAET MOJEIUPOBAHUE 3aBUCUMOCTEH, CYIIECTBYIOIINX MEXKIY pPas3-
JIMYHBIMU IIPOU3BOJICTBEHHBIMU IIOKA3aTeJIAMU: IIPOU3BOJUTEIBHOCTL TPYJa, KalUTaJbHbIE
3aTpaThl, 00bEM BBIITYCKAEMON TPOAyKINH, (POHIOOTAAYA U JP.

[IpousBojicTBenHast (yHKIMs, BKJIOYAIONAsd HE OJIMH, a HEeCKOJbKO I[oKa3aTeseii-

(baKTOpOB, TO3BOJIACT U3MEPATH XapaKTEep U CUJIY UX COBMECTHOT'O BJ/IMAHUA Ha PE3IYJIbTaTUB-
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HBII TTPOM3BOJICTBEHHBIN MoKazaTeab. MuorodakTopnas (GyHKIMS MO3BOJILAET HCCICI0BATH U
BIMSHUE KaskK/10ro (pakTopa B OTAEIBHOCTH, HO y¥Ke C Y4eTOM JeiiCTBHA JIPyTruxX (haKTOPOB,
TorIa Kak ojaHodgaKkTopHasd YHKIMA NTHOPUPYET, 10 CyTH JiesIa, Ipodrne paKTOpPHL.

[Ipumenenne MHOTO(GAKTOPHBIX ITPOU3BOJICTBEHHLIX (DYHKIMII PACIIHpSAET KPYT aHATHTU-
JecKIX IMOKasaTesIeill 33 CUeT TOABJICHHs HoKasaTeseil 3aMelleHus pecypcoB. PaccmaTpuBas
BUJIBI MHOTO(AKTOPHBIX (ByHKIUi, HEOOXOIUMO YUUTBIBATL, UTO YBEJHUEHHE UHCIa (HaKTO-
POB Jle/laeT BCE BBIKJIAQJIKH 0OJIee TPOMO3IKMMHI, HIYeTo He MeHsSd B IPUHIUINAILHOM OTHO-
[ICHUN.

B cBA3M €O CIOXKHOCTBIO W MHOTOTPAHHOCTBIO ITPOM3BOJCTBEHHBIX B3aMMOCBA3€H, 00BLEK-
TOB aHAJIN3a U YIPABJCHUH, a TaK¥Ke CIenudUKOil KOHKPETHOH IIPOM3BOICTBEHHON CTPYKTY-
PBI WJIN OCOOBIME TIeJIAME 1 (POPMaMI HCCIICAOBAHNS YaCTO BO3HUKAET HEOOXOIMMOCTD IIPel-
cTaBjieHusl NPOM3BOJCTBEHHON (DYHKIIMUM HECKOJLKUMHU ypPABHEHUAMU (CHCTEMBI ypaBHe-
Huit) [8]:

Y1 = Q11X+ AypXp + ot QX o+ U
Y2 = by1y1 + Ax1x1 + Azpx; + 0+ Aoy + - Uy
V3 = b31Y1 + b3py, + az1xq + dzpxy + o+ AzpXy + o+ Us

HeCMOTpH Ha TO, 9TO B HaCTOAIIEE€ BpeMd HCIIOJIb3YIOTCdAd, KaK IIPaBUJIO, JUHAMHUYIECCKUE

cucTeMbl ypaBHeHUil (yduThiBaoIue BpeMeHHOI (akTop), Bce Ke Hambosiee TOYHbIE M KOD-

PEKTHBIE PE3YJIbTAThI IO3BOJIAET MOJIYIUTh BEKTOPHAS MOJIENb aBroperpeccuu [9).

2. IlocTpoeHmue BEKTOPHOI MOJIEJIM aBTOPErpeccum rmokKasarejien
MPOU3BOJICTBEHHOU /IeITE€JIbHOCTA CTPOUTEJIHLHOTO
OpearpuATUs

Bekropnast asroperpeccust (VAR, Vector AutoRegression) upencrasisier coboil COBO-
KYITHOCTb JMHAMUYECKUX BPEMEHHBIX PsIOB, B KOTOPBIX TEKYIME 3HAYEHUHA 3aBUCAT OT 3HA-
YeHWIi 9TUX K€ BPEMEHHBIX PsIJIOB B IPOIIE/IIINe IePUO/Ibl BpeMeHu |9].

BekTopayio Monens aBroperpeccun mpenoxuia Kpucropep Cumc B 1980 romy, ona saB-
JisieTcst 0000IeHneM MOJIeJiell aBTOPerpeccu K MHOTOMEPHBIM BPEMEHHBIM psijiaM, TPeCTaB-
Jsier coboil cucTeMy ypaBHEHMI, B KOTOPOH KaxKiasl IepeMeHHast (KOMIIOHEHTa MHOIOMEPHOIO
BPEMEHHOI'O Dsijia) [PEJICTAB/IeHa JIMHEHHON KOMOMHAIMENH BCEX MEPEMEHHBIX B IPEJIbIIYIIue
MOMEHTBI BPEMEHM.

BekTopHble MO/ aBTOPErpPECCUU CTPOSATCS MO CMAUUOHAPHbLM BPEMEHHBIM psgaM. B
cilydae, €CJIM PsAAbl HECTAIIMOHAPHBI, TO OHM IPUBOISTCH K CTAIMOHAPHBIM IIyTEM B3STHS
pas3HOCTEll, TIOC/Ie Yero CTPOSATCs BEKTOPHBIE Mojiesin KOppeKTupoBku omubok (VECM).

[Ipocreitmas VAR-Momens BKIIOUAET JBe TEpEMEHHBIE ¢ JIATOM 1, IUCI0 YpaABHEHWH MO-

JIeJIN PaBHO YHCITy nepeMeHHbIX [1, 10]:
Xy =0t o X tOpX 1, &y,

M
Xig = Qg T O Xy T O X5 + &y

rie o, &, — CBODOJIHBIC MapaMeTpbl; ¢, — mHapamerpbl asroperpeccun (1, j=1,2);

ij
&, €& —B3aMMHO HEKOppeJIupOBaHHbIe «besrbie OIyMBbI» .

B obmem Busie jyis k mepemMeHHBIX U 9mcIIa JIaroB p Mojenab aproperpeccuu (VAR) umeer

BUI:
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[ [1] [2] [2] [p]

— [p]
Xp=o +aX g et X g T X oy et o X Tt oy

I R i

— [1] [1] [2] [2] [p] [p]
X, =a, + 0, -1 Tt o X Ty Xt72,1 +... T 2k t...t+ay Xt—p,l Tt Oy —pk t &, (2)

_ [ 1] 2] 2] [p] [p]
Koo = O + 04 Xy F oot QX F 0K ) e Qg X g e O Xy e F 0K 6

WM B BEKTOPHO-MATPUYHOI 3armcu [9]:

(1] (1] [Pl [p]
Xy Q ayy oy || Xy ayp -y || X &y
(1] (1 [pl [p]
a o . Xi_ia o .a Xi_p2 &
X | 2] PP 2 | % 2k p2 | | Ce (3)
1 1
X 20 OtlEl]...aIEk] Xt—l,k a&f]aﬁf] thp,k ‘C':tk
X a Al Xia AlP] Xip &
WA
Xi =a+ AT X 4+ ALPT X +8,. (4)

B kauecrBe ocHOBBI 1151 mocTpoenusi VAR-mozesm aBroperpeccun [5] mokasaresieii mpo-
M3BOJICTBEHHOHN JeATEJIbHOCTH CTPOUTEIBHOIO MPEANPUSTUS PEJIAraeTCsd HCIOJIb30BaTh
CJIEJLYTONIYIO cucTeMy ypasHeHuii ((hbOpMyJIbl pacyera IIepeMeHHbIX IIPUBEJIHbI B Tabur. 1):
yl}t:aux],t+a12x2}t_l+01t+...+a1mxm,t+...+81,t
yQ,t:bglyl,t+a21$17t_1+a22$2;t+ Col -+ + ATy ¢+ FE0 4 ’ (5)
yg,t:bgzy]’t+b$2y27t+a31x3’t_1+a,32$2_t+ Colte+ Qg Ty ¢+ FE34

e Y, , — KauecTBO HPOJYKIMH B MOMEHT BPEMEHH i;

Y, — CBOEBPEMEHHOCTD BBIIIOITHEHNUS paboT B MOMEHT BpeMeHHu i;

N

Y3, — CTOMMOCTH HPOJIYKIMU B MOMEHT BPEMEHU t;

Ty ; — PEHTabeJLHOCTD TPOJIYKIIUM B MOMEHT BDEMEHHU f;

Ty —— OTHOCHTEJbHAs YNUCIEHHOCTH PYKOBOJAINErO 3BEHA NPENPHUSATHH B MOMEHT Bpe-
M€eHHU T;

T, — OTHOCHUTEeJbHAs YMCJIEHHOCTh PYKOBOJAIIErO 3BEHA IPEJNPUATAS B MOMEHT Bpe-

2,1 1

MeHn t-1 (7aroBasi IepeMeHHAsd X; ¢ );

T3, — HPOU3BOJIUTEILHOCTD TPY/Ia B MOMEHT BPEMEHU t;

T, , — IPOU3BOJUTEILHOCTH TPYJa B MOMEHT BPeMEHU i-I (7aroBast EpeMEHHA X3 ¢ );

T, — MEXaHOBOOPY?KEHHOCTDL (TeXHHYECKHil ypPOBEHb CTPOMTETLHBIX MAITMH 1 000pyI0-
BaHWs) B MOMEHT BPEMeHHU [;

T5; — JMCKPETHOCTb UCIOJIb30BAHUA PECYPCOB B MOMEHT BpeMeHHu .

To ecrb CpoKuM BBINOJIHEHUS PabOT 3aBUCAT OT TPeOYEMOro ypOBHsI KadecTBa, a CTOU-
MOCTBH 3aBUCUT 1M OT KadeCTBa, 1 OT CPOKOB BBIIIOJIHECHU A pa60T.

B mammem ciygae Ha OCHOBE MCXOIHBIX JAHHBIX, MOJYIYEHHBIX OT CTPOUTEIBHBIX MPEIITPH-

ATUit, OBLIN MOJTyYeHbl KOI(DMUINEHTHI IPH X; ¢ ¥ cOCTaBiIeHa Mojesb asroperpeccun (VAR):
y,,~0,003 + 0,218z + 0,03z5; — 0,0006z5; — 2,919z, ;+ 1,434x;;
Y, ,~ 0,009 + 0,561z, ;40,076 Ty, 0,0015 Ty, 74 ;43,567 x5, (6)

Yy, = 0021247, 0168z, + 0,004z,  + 16,378z, 7,936z;,
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Tabaumna 1

@opMyJIbl pacueTa mepeMeHHbBIX

Ne HaumenoBanue
®dopmysia pacuera Paconmdposka dopmysibl
1/ mepeMeHHOI
1 | IlpouszBoauresibHOCTD 0 O — obbem pabOTBI B EIUHUITY
TpyJa 1= T BpEMeHU;
Y — gncao pabOTHUKOB
2 | PenTabenmbHocth po- 7 IIp — npubbLIL OT pean3aIuu;
JIYKITIHT Prpooyruu = ?p 100% | C — monHasg ceGECTOMMOCTH IIPO-
JTYKIIAN
3 | MexaHoBOOpY2KEHHOCTH Quex — 00bEM PabOT, BBIIOJHEH-
(TeXHquCKHﬁ YPOBEHDL M= Qe HBI MEeXaHU3UPOBAHHBIM CIIOCOOOM;
CTPOUTEIbHBIX MAIUH U g Y — ofmas YucaeHHOCTh pPaboT-
060py,10BaHus) HUKOB Ha MPEJITPUITAN
4 | OTHOCUTEIbHAS —YUC/IEH- Y, — YHUCJIEHHOCTH PYKOBO/ISAIIETO
HOCTDb PYKOBOIAIIEIO 0y = q, 3BCHA IIPEIIPUATAL;
3BEHA MIPEIITPUITISI Py Y — ofmas YrcaeHHOCTh PaboT-
HUKOB Ha IIDEAIIPUATUN
5 | CBoeBpeMEeHHOCTD BBI- |T T | Thai, Tg — turanoBbie n daxTrde-
MTOJTHEHUsT PabOT Cyp=1 e Ji CKH€ CPOKH IIPOU3BOJICTBA PAbOT Ha
T i-ToM 0ObEeKTe, JTHU
6 | JIuckpeTHOCTH WHCIIOIb30- Toue BpeMs JUCKPETHOTO HC-
BaHUA PECYPCOB Tyue [IOJIb30BAHUS PECYPCOB HA OOHEKTE;
Ay = T T — obmaa TpoaoIKUTETHLHOCTD
HCIIOJIb30BAHUS PECYPCOB
7 | CrouMoCTh TPOIYKITHH B — ob0bem mpogaxk B JAeHEKHOM
B 1 BBIPAXKEHUH;
Crp = v H_cp V — obmmmit oobeMm pabor;
ep CpemHss II€Ha IPOIaKU
1 kB.M 2KNJIbAd Ha MECTHOM DBIHKE
8 | KadecTBo mpoykiiuu OB — cromMocTh OKOHYATETHHOTO
opaka; I'P — 3arpaTel Ha ycTpame-
% OB+ TP HUEe HEeJI0/e/I0K, CKPBITOr0 Opaka 1o
TS B paHee CIaHHBIM OOBLEKTaM, T.e. 3a-

TpaThl Ha IIPOBEJleHUE INapaHTUITHO-

'O PEMOHTA
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K mpeumymecrsam VAR-Moeseit MOXKHO OTHECTH:

— BO3MOXKHOCTB OreHkKu napamerpos Merogom MHK (MeTos HauMeHbIIMX KBAJIPATOB);

—  OTCyTCTBUE Da3JeJIeHHs [TIEPEMEHHBIX Ha IK30T€HHBIE U SHJIOTCHHbIE;

— DoJiee TOYHBII U MTPOCTOM JIJIsl UCTIOJTHEHUS ITPOTHO3.

K menocrarkam VAR-Mozeneit MOXKHO OTHECTH:

—  HEIPOCTYIO MpOoIeaypy onpeaenenus nopsiaka VAR mozgesu;

— geM GOJIBbITIE TTEPEMEHHBIX U OOJIbIe JaroB yaacTByioT B VAR, Tem Gosbiie Tpebyercst

JIAHHBIX JIJIsI OIEHKU MIapaMeTPOB;

—  koddpdunmentor VAR HemHTEpIpPETHDYEMBI.

Cureyromum TamnoM siBjsieTcsi IpoBejieHue tecra I'psnxkepa [4] Ha npuunanocrs. Tecr
Ipsnpkepa Ha npuauHHOCTh (anrs. Granger causality test) ocHoBaH Ha aHaJU3e TPUIMHHO-
CJIEJICTBEHHOI CBsI3M (IPUYMHHOCTH 1O ['paHjKepy») Mexiy BpeMmeHHbIME psiamu. CyTb
JTAHHON METOJMKHU 3aKJII0YAETCs B TOM, YTO 3HAYEHHE (M3MEHEHWEe) BPEMEHHOro psga Xi Ko-
TOPBIN SBJISIETCA TPUINHON M3MEHEHUI BPEMEHHOTO psja Yy MPeIIlecTByeT U3MEHEHUIO STO-
0 BPEMEHHOT'O psj/ia, ¥ KPOME TOTO, HOJI2KHO IPEIOINPENESIATh U ITPOTHO3UPOBATH €0 3Hade-
HUS.

Tect I'panpkepa 1ociie10BaTeIbHO IIPOBEPSET JIBE HYJIEBblE T'MIIOTE3bl: (I HE HPUYMHA Y
mo I'parspkepy» u «y npuumda z 1o ['panekepy». IIpoBepka manHbIx rumore3 tpedyer mo-
cTpoeHust AByX perpeccuit. Kaxkias perpeccusi BKJIIOYAET 3aBUCUMYIO MEPEMEHHYIO, KOTOPAs
SABJISIETCsI OJIHON W3 IEPEMEHHbBIX, [IPOBEPSIEMBIX HA MPUUMHHOCTH. Perpeccopamu BBICTYIIAOT
JIaru 3TUX JBYX I€PEMEHHBIX.

CyTb HyJIEBOIl THUIIOTE3BbI IJisi KaXKIOW PErpecCUu 3aKJ/I0YaeTcss B TOM, YTO IIPHU Jarax
BTOPOI 1IepeMeHHOi K03hdUIMeHTb 0/ITHOBPEMEHHO PABHbBI HYJIIO.

JlaHHble IUIIOTE3bI IPOBEPSIOTCS Ha OCHOBE HCHOsb30Banus F-tecra [1] win LM-recra [1].
BaxxHbIM MOMEHTOM $BJISIETCH 3aBUCUMOCTH PE3YJIbTATOB TECTA OT KOJIMYECTBA MCIIOJIH30BaH-
HBIX JIaroB B perpeccusix (tabi. 2). Kaxapiit crosbern B Tabi. 2 COOTBETCTBYET yPaBHEHUIO B
VAR-Mmo€e11.

B Tabs. 2 npuBemeHbl OmeHKH KOX(MQUIMEHTOB MOJIEIA CO CTAHIAPTHBIMHU OIMMOKAMMN
B [9] u t — craTucTukamu B 1] (KpuTHUECKOe 3HAYEHME t-CTATHCTUKU MOXKHO y3HATH 110 Tab-
qure pachpeesenus CTbiofeHTa, JUIs JTAHHOTO MPHMEpPA OHO PABHO 2), & TaKyKe CTaHIapT-
wpie MHK-cTaTucTrku, xapakTepu3yolme Ka9eCTBO KazK0r0 YPABHEHUS CHUCTEMBI.

B mocnemaux crpokax Tabui. 2 mpeCTaBJIEHBI CJIEAYIONINE CTATUCTUYECKUE TOKA3ATENIN,
XapaKTepu3yoIue OIEHEHHYI0 MOJe/b BeKTOPHOM aBroperpeccun. Determinant Resid Covar-
iance (dof adj.) — ompenenuTesb KOBAPUAIMOHHOW MATPHIIBI CIYYARHBIX ONIMOOK MOJIEIIH
(cremenn cBOGOBI cKOppekTupoBanbl). Log Likelihood — 3HaveHusi norapudMudecKoii
bYHKIIUN MaKCUMAJIBHOI'O PABJIONONO0NSI, KOTOPbIE BBIYUCILAIOTCS B HPEIIOJOXKEHUH, ITO
CJIyJaifHble ONMMOKU MOJIEJN TOINHAIOTCS MHOTOMEPHOMY 3aKOHY HOPMAJIBHOIO pacIpeiesie-
uus. Akaike Information Criteria w Schwarz Criteria (nadopmanmonnbie Kpurepun Akanke u
[IIBapiia) MOYKHO HCIIOJIBL30BATH JJIsi BbIOODA MOJIEJIN, HAIIPUMED, IS OIIPEJ/IeJICHUs] JJINHBI
marupoBarusg B VAR-mozmenu. 31ech mpeanodTHTEIbHEE MOJETH C MEHBITUMU 3HAUCHUSMEI
MHMOPMAIMOHHOTO KPUTEPHS.

ITocsie aToro omnpegesnsierca PYHKIUA UMITYJIbCHOIO OTKJINKA, TJ€ UMILYJIbLC — 3TO OJHO-
KpaTHOE BO3MYIIIEHUE, KOTOPOE MPUIAETCS OJHOMY W3 [TapaMeTpOB.

OyHKIMA UMIYJIbCHOTO OTKJIMKA OIUCHIBAET PEAKIIUIO JTUHAMUYECKOrO PsAJa B OTBET HA

HEKOTOpbIE€ BHEIIHNE ITOKH. HO,ZL IIMIOKOM IIOHMMaeTCdAd OJHOMOMEHTHOE USMEHCHUE 9K30I'CHHBIX
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Tabauna 2
PesynbraTel onernuBanus Koadpduiumentos B VAR-Momenn
CBOEBpEMEHHOCTD
Croumocthb
Bpewmennoit jgar HpOI;:;Z(Z;TTBa IIPOIYKIUH
(D_UNEMP) (D_GDP)
0,385557 —0,076667
D UNEMP(-1) (0,13870) (0,60578)
[2,77979] [-0,12656]
—0,327325 0,044715
D UNEMP(-2) (0,15795) (0,68985)
[-2,07237] [0,06482]
0,151713 1,610709
D UNEMP(-3) (0,16505) (0,72087)
[0,91920] [2,23441]
0,493840 —0,979542
D UNEMP(-4) (0,17874) (0,78068)
[2,76282] [-1,25472]
—0,1445946 —0,264419
D UNEMP(-5) (0,11923) (0,52073)
[-1,21278§] [-0,50779]
Determinant resid covariance (dof adj.) 35829847
Determinant resid covariance 21289523
Log likelihood —541,1875
Akaike information criterion 23,46615
Schwarz criterion 24,32378

IIEPEMEHHbBIX, PABHOE UX OJHOMY CTAHIAPTHOMY OTKJIOHEHUIO KOjeDaHwil 3a BeCh HAOJIOIAe-
MBIA IIEPUOJI,.

q)yHKLH/II/I UMITYJIbCHOT'O OTKJIMKA XapPaKTEPUI3YIOT BPEMA BO3BPAIICHUA SH,Z[OFGHHOI';I nepe-
MEHHOIl Ha PAaBHOBECHYIO TPAEKTOPHUIO IPU EIUHUYHOM IIIOKE SK30T€HHOU repemMeHHO. [l
pacdera HUCIOJB30BaJICsS HporpaMMHbIH KoMmiuteke EViews [6]. Yrobbl momay4aurh GyHKIMO
OTKJIMKA Ha WMITYJbChl, Ha TaHean WHCTPyMeHToB VAR-ob6bekTa Oblma BblOpaHa OMIHs
View /Impulse Response (puc. 1-3).

ITo mosyyenubiM rpadukaM BUJIHO, YTO IPHU I0JAa4e UMIIYJIbCa Ha CBOEBPEMEHHOCTH IIPO-
M3BOJICTBA pabOT, OHA BEPHETCS HA PABHOBECHYIO TPAEKTOPHUIO depe3 4 KBapTaJja; [IPU MoJade
HUMILYJIbCA HA CTOMMOCTH IPOJYKIIMHM, CBOEBPEMEHHOCTH IPOU3BOJICTBA PADOT BEPHETCH HA
pPaBHOBECHYIO TpaeKTopuio depe3 10 kBaprasos [7, 8.

IIpu nogade uMIyIbCca HA CBOEBPEMEHHOCTH ITPOU3BOJCTBA PabOT, CTOMMOCTD ITPOJIYKITHH
BEpHETCS Ha PABHOBECHYIO TPAEKTOPHUIO Uepe3 3 KBapTaJja, a MPH MoJade UMITYyJIbCa HA CTOU-

MOCTB IIPOYKINHY, OHA BEPHETCS K PABHOBECHOM TPaeKTOPHUH depe3 7 KBApTAaJiOB.
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Impulse Responses X
Display Impulse Definition
Display Format Display Information
O Table Impulses:
(® Multiple Graphs d unemp d_adp
O Combined Graphs
Response Standard Errors Responses:
(O None d_unemp d_gdp
(® Analytic (asymptotic)
Monte Carlo
(D Periods: | 10
= [[J Accumulated Responses
o[ omes

Puc. 1. Bknagka Display auasoroBoro okna yHKIINA OTKJIUKA

Response to Cholesky One S.D. Innovations + 2 S E.

Response of D_UNEMP to D_UNEMP Response of D_UNEMP to D_GDP
80 80
40 4 40 1
20 20
-20 - -20 1 T
-40 - -40 4
-BD T T T T T T T T T T T T T T T T T T -BD T T T T T T T T T T T T T T T T T T T
2 4 B 8 10 12 14 16 18 20 2 4 B 8 10 12 14 16 18 20
Puc. 2. 'pacdukn OTKIIMKOB CBOEBPEMEHHOCTH ITPOU3BOJICTBA pabOT
Response of D_GDP to D_UNEMP Response of D_GDP to D_GDP
800 800
400
0
-400
-800 T T T T T T T T T T T T T T T T T 10 e e e e B S s s B B b s s e
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Puc. 3. I'paduku OTKIMKOB CTOMMOCTH ITPOJLYKITUH
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3aKJ/II0UYeHUue

B pesyibrare mpoBemeHHOrO WCC/IEIOBAaHUS OBLIN MPOAHAIU3UPOBAHBI CYIIECTBYIOIINE
9KOHOMMUKO-MATEMATHIECKAE MOJEIN: KOPPEIANOHHO-PEIPECCHOHHBIA  aHAIN3, TPOU3BO/I-
cTBeHHbIE (DYHKIIUU, CHCTEMbI 9KOHOMETPUYECKUX YPaBHEHW; X 00mumii Bu, pOPMYJIbl pac-
9eTa, BBIABJIEHBI UX CUJIbHBIE W CJa0ble CTOPOHBI. BBLIO BBISIBJIEHO, UYTO B HACTOLAIIEE BPEMS
UCIIOJIb3YIOTCS, KAK TPABUJIO, JUHAMUIECKHE CUCTEMbl ypaBHEHUH (yIUTHIBAIOIINE BPEMEHHOMN
dbakTop), HO Bce )Ke HambOJIee TOUHBbIE ¥ KOPPEKTHbIE PE3YJILTATHI I03BOJISIET TIOJIyIUTh BEK-
TOpHasT MOJEJIb aBTOPErDECCUU, IPEICTABJSIONAsd COOON CUCTEMY YpaBHEHW, B KOTOPOI
KaxK/[asl IlepeMeHHast (KOMIIOHEHTa MHOIMOMEPHOIO BPEMEHHOTO Psijia) IIPe/ICTaBIeHa, JIMHEHHON
KOMOWHAIIMEH BCeX TEePEMEHHBIX B IPEIbIAYIIIe MOMEHThI BDEMEHH.

Takum obpazom, ObLia paspaborana VAR-momens aBroperpeccuu mokasaTeseil Mpon3-
BOJICTBEHHO# ESATEJIbHOCTU CTPOUTEJBHOTO MIPEIIpusTus. B OCHOBe JAHHON MOIEN JiexKar
B3aMMOCBSI3aHHbIE OCHOBOIIOJIArAIOIIME II0KA3aTesi KOHKYPEHTOCIOCOOHOCTH —(CBOEBpEMEH-
HOCTH BBITIOJTHEHUSI PAOOT U CTOUMOCTD MPOJIYKIUK), OObEIUHEHHBIX B CHCTEMY IKOHOMETPH-
Jeckux ypasHenuii. [Ipu 5TOM CTOMMOCTH TPOIYKIIMHU 3aBUCAT OT CBOEBPEMEHHOCTHU BBIMTOJIHE-
Hus paboT.

B kauectBe ocHOBBI fist mocTpoennss VAR-Momenn aproperpeccuu ImoKasaTeseil mpons-
BOJICTBEHHOH JIEATEJIbHOCTH CTPOUTEIBHOIO IPEANPUATHASI ABTOPBI UCHIOJIB30BAJIM CUCTEMY W3
TPexX B3aMMOCBA3AHHBLIX ypaBHeHu. [ToMuMo 3TOr0, OBLIN MOJIyUEeHBI TAKKE PE3YIbTATHI OIle-
uuBanus Kodpdurmentos B VAR-momenn. Paccunmrammbie 3Hadennst K03hOUIIEHTOB TPO-
aHaJIM3UPOBAHBI C IIOMOIIBIO TeCTa FpSH,szepa Ha IPpUYMHHOCTH, OCHOBaHHOM Ha aHaJIU3e
MPUIUHHO-CJIEICTBEHHON CBSI3W MEYKTy BpeMeHHbIME pagamMu. C TMOMOIIBIO MPOrpPaMMHOTO
komriekca KViews Obuia omnpenesnena byHKIMS UMITYJIBCHOTO OTKJIMKA, OIMUCHIBAIONIAS Peak-
[IMIO JUHAMUYIECKOTO Psijia B OTBET Ha HEKOTOpbIe BHelmHMe Ioku. Ha ocHoBe manHOM dyHK-
nuu ObLIM MOCTPOEHBI T'PAMPUKU OTKJIUKOB OCHOBHBIX PE3YJbTUPYIONINX IOKA3aTesell Ies-
TEJIbHOCTU CTPOUTEILHOIO HPEeAIpusAThs. BBIABUHYTbIE B CTATbE T'MIIOTE3bl IIPOBEPEHBI HA OC-
HOBe ucnoJb3oBannsa F-tecta u LM-Tecra.

Pestomupys nanmoe uccienoBanue, HEOOXOIUMO OTMETHTb, YTO ObLIA IOJyYEHBI OITHU-
MaJIbHBbIE ITOKa3aTeJ/JIn HpOI/I3BO,ZLCTBeHHOﬁ JAedTeJIbHOCTH, KOTOPbI€ IIO3BOJIAIOT CTPOUTEIbHBIM
HPEJIIPUATUAM OIPEICTUTD i ceOsi HanboJiee MePCIeKTUBHBIE HAIIPABJICHUS] PA3BUTHUS, BbI-
SBUTh CBOU CHJIbHBIE U CJIa0ble CTOPOHBI, CIIOCOOCTBYIOT pa3pabOTKe W MPUHSITHIO OOOCHOBAH-
HBIX CTPATErHIEeCKU MPABUIHLHBIX YIPABACHIECKUX PEIIeHUil, ITO B KOHEIHOM HTOIe BEIET K
MOBBIINIEHUI0 KOHKYpPeHTOCIocobHocTn. HampapjeHne DA bHEHINUX WUCCIEIOBAHUIA JIE2KUT B
00JIacTH yTOYHEHNA W KOHKPETU3AIUY OJIYyYEeHHBIX I'PADUKOB M 3HAUEHUI MTOKa3aTeael aes-
TEeJIbHOCTU CTPOUTEbHBIX HpeanpusaTuit. OIHUM W3 METOJOB PEIleHus JAHHON 3aJa4Uu sBJIs-
ercd npuMeHenue dpuabTpa Kaamana — mocsiemroBaTebHOTO PEKYyPCUBHOIO AJTOPUTMA, WC-
[MOJIB3YIOIIEr0 BBIOPAHHYIO JUHAMUYECKYI) SKOHOMHUKO-MATEMATHYECKYIO MOJEh CUCTEMbI
JIJIs TIOJTy9€eHHUsI OIEHKH, CYIECTBEHHO CKOPPEKTHPOBAHHONW HA OCHOBE AaHAJIM3A KAaXKION IO-
CJIJIYIOIEl BIOOPDKYM M3MEpEHuil B TeueHue BpeMeHu. J[aHHBIA ajJropuT™M MPUMEHSIeTCs IS
yIpaBJIEeHUs MHOIMMU CJIOKHBIMU JIMHAMUYECKUME CUCTeMaMK (HeIpepbIBHbIE [TPOM3BO/I-
CTBEHHbIE TIPOIECCHI, CAMOJIEThI, KOPADJIM ¥ KOCMUYECKHUE AllllapaThl). YIIPaBJIeHUE JUHAMUYE-
CKOIl cucTeMoil TpebyeT, IpexK e BCero, 3HaTh €€ (pa30BOe COCTOTHUE B KaK/IbIii MOMEHT Bpe-
menn. Ho m3mepeHume BceX yIpaBIISeMbIX MEPEMEHHBIX HE BCETJIa ITPEICTABJISIETCH BO3MOK-
HBIM, U B 3TUX ciy4asx ¢ ¢pumibrp KagMaHa 103B0JIsieT BOCCTAHOBUTD HEJIOCTAOILYI0 UHQOP-

ManrIO Ha OCHOBE MMEIOIINXCA HETOYHBIX (BaH_IyM.HeHHbIX) H3MepeHHfI.
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The article analyzes the existing economic-mathematical models: correlation-regression analysis, production
functions, systems of econometric equations; their general form, calculation formulas are shown, their strengths
and weaknesses are revealed, a vector model of autoregression of the main indices of the production activity of the
construction enterprise is proposed (labor productivity, product profitability, mechanical strength (technical level
of construction machines and equipment), relative strength of the management team, timeliness of implementa-
tion works, discreteness of resource use, product cost, product quality) on the basis of the VAR model construc-
tion. As a basis for constructing a VAR-model of autoregressive indicators of the production activity of a con-
struction enterprise, the authors suggest using a system of three interrelated equations. The advantages and dis-
advantages of the vector model of autoregression are presented, as well as the results of estimating the coefficients
in the VAR model. The resulting values of the coefficients were analyzed using Granger's causality test, based on
the analysis of the cause-effect relationship between time series. The article defines the impulse response function
that describes the response of a dynamic series in response to some external shocks. The graphs of the responses of
the main resultant indicators of the activity of the construction enterprise are constructed. The hypotheses put
forward in the article are checked based on the use of the F-test and the LM-test. The authors analyze in detail
the results of calculations and convincingly prove the relevance of the methodology proposed in the article.

Keywords: economic-mathematical model, vector autoregression, VAR-model, management, system, econo-
metrics, production function.
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