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HOBbIE MOAEJIN PABHOBECHbIX LIEH B TEOPUU

MEXOTPACJIEBOI'O BAJIAHCA

JetanbHo nccsienoBaHbl CBOMCTBA MOAEJIN, KOTOPAS MACCOBO MNPUMEHSIETCS BO MHOIMMX
COBPEMEHHbIX MyOMKaLUmnsIx rno Teopmum MexoTpacsieBoro basaHca v Ha3biBaeTcsi MO-
AE/1bI0 PaBHOBECHbIX LeH. [loka3aHo, YTO MeToAuKa roJsly4eHnst MOAEIN PaBHOBECHbIX
LIeH, NpuBeneHHasi B [2], aBsieTcss HECOCTOSITE/IbHOM, a cama MOAEe/lb HE COOTBETCTBY-
et 6anaHcy 3aTpar B CUCTEME MATPUYHbIX POPM «3aTpaTbi-Bbiyck» (input-output) v no-
TOMY He SIBJISIETCS MOLEJIbIO PABHOBECHbBIX LUEH B CUCTEME MOLEJIEN MEXOTPAacCIeBOro
6anaHca. llonydeHbl HeTbipe HOBbIE MOAEN, KOTOPbIE MPEACTAaBISIOT COO0N CUCTEMBI
ypaBHEeHWI B3auMOCBSI3eli MexXay PaBHOBECHbIMU LieHaMy M 060beMamuy Bbirycka B
eauHuLax Beinycka. [lBe n3 HUXx nocTpoeHbl Ha OCHOBE OaJsiaHca 3aTpar B CTPYKTYpe
Tab/mL «3aTparkl-BbiNyCck», ABe Apyrne — Ha basnaHce BbiryckoB. Bce atu mogenu si8-
JISKOTCH HEAO0OMNPEAESIEHHbIMUY, 1 TOTOMY MPUY pacyeTax PpaBHOBECHbIX LUe€H U BbllTyCKOB
Heobxoanmo 3aaatb AOrMOJIHUTENbHYIO MHPOPMaUNIo, HE coaepXallyytocs B Tabavax
«3aTparbl-BbINyCck», Kak 3To genaercs B [2], [3] n MHOXecTBe Apyrux nybavkaumi no

aTov npobaiemaruke.

Knwo4yeBbie CJ10Ba: paBHOBECHbIE LIeHbI, BbifyCK, MEXO0Tpac/ieBor b6anaHc, ma-
TpULa, BEeKTop, 406aBAeHHas CTOMMOCTb, KOHEYHOE roTpebieHue.

B [1] moka3zaHo, 4TO MOJieJib PaBHOBECHBIX
IleH, pa3paboTaHHas, omucanHas B [2] u wuc-
nojp3yemMasi B JPyruX MHOTOYMCIEHHBIX HC-
TOYHHKAX, HE MOXET OBITh NMPUMEHEHA Kak
JJISE TEOPETUIECKUX UCCIEAOBAHUMN, TaK U JIJIS
MPAKTHYECKUX PAaCYETOB, MOCKOIbKY OHA J1aeT
pe3ynbTaThl, HECOBMECTUMBIE CO CMBICIOBBIM
coaepxkanueM 3ajgadyu. [IpuunHON Takoro mo-
JIOKEHUS ABJISETCA TO, YTO B IPOIIECCE MOCTPO-
€HUS MOJICJIM PABHOBECHBIX II€H, TPEACTABIICH-
HOU B [2], ObLIM MPUMEHEHBI HEKOPPEKTHBIE,
10 HallleMy MHEHHUIO0, OTepaliu.

HcxonHbpIMU JaHHBIMH, UCTIOJIb30BAaHHBIMU B
[2] nng mocTpoeHUst MOJIENIM PABHOBECHBIX 1I€H,
SIBJISIFOTCS] TAOJIUIBI «3aTPaThl-BRITYCK» (1).

3mech Xj; — DJE€MEHTHI MaTpPHLbI IPOME-
KYTOYHOTO moTpebneHuss L B CTOMMOCTHOM
dopwme; ¢, x, d, 7 — BEKTOPbI KOHEUHOTO MOTpE-
OneHusi, BbIYyCKa, TOOABIEHHONW CTOMMOCTH H
CyMMapHBIX 3aTpaT COOTBETCTBEHHO, TOXE B
CTOUMOCTHOM opme.

© M.H. KYJIMK, 2018
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B [2] ang nomydenust ypaBHEHUSI paBHOBEC-
HBIX IIEH OBIJIO UCIOJIB30BAHO TAKXKE YpPaBHEHUE
OayaHca 3aTpar



HoBble MO PaBHOBECHBIX LIEH B TEOPUM MEXOTpacnesoro 6anaxca

n
ZXU+dJ:ZJ:x], ]:l,n (2)
i=1

Jlanee ¢ nenpro JalbHEUIET0 aHaIU3a Mpo-
[UTUPYEM BBIBOA ¥ OKOHYATEIbHBIA BHIl MO-
JIe7TM PaBHOBECHBIX II€H, NMPUBEJCHHbIE B [2]
(C. 171-172).

«Ctonberr j MeKOTpacaeBoro OamaHca MOXKET
OBITh MPEACTABIICH B CIIEAYIONIEM BUJIE:

Xti+Xoi+-+Xni+Vi=Xi,
OTKY/Ia, HCTIONIb3YSI BHIPA)KCHHUSI

X ji Zajl'Xi, Vi=viXi nonyuaem
Ixay; +1xay; ++--+1xa,; +vi =1,
i=1,2,--n.

31eck v; — BEIMYMHA J00aBIEHHOH CTO-
UMOCTH, MPUXOIAMIASICS Ha EIUHHUILy IMpo-
OyKIIMU OTpaciy M Has3blBaeMasi JOJeH Jo-
OaBieHHOM cTtouMocTu. Eciam mis 6a3oBOTO
nepuoja IeHsl Bcex npoaykros P1,P2 ---, Py
IPHHATH 34 €JAUHHLY, TO IIPU 3aMEHE V; HA V;
uensl B ,P ---,P, OynyT ompenensTbcs Mo
bopmyne

EZZﬁﬂzﬂ%i:L;mm.(MQ
Jj=1

B marpuuHoM nipesictaBieHnn cuctemy (4.14)
MOXKHO MIE€pPEnucaTh Kak

P=AP+v, (4.15)
rac
I Ay |4y dny Y
P p A= Ay |y n2 e V)
P a, |a,, a,, v,

VYpasuenus (4.14) u (4.15) Ha3bIBalOT MOJEIBIO
PABHOBECHBIX IIeH» (KOHEIT ITUTAaTHI).

K npuBeneHHoMy B HUTaTe ajJropuTMy IMO-
nydeHus: moaenu (4.15) m K camoit 3TOH MoO-

JIeJI UMEETCSI HECKOJBKO CEPhE3HBIX MPETEH-
3ui. BenuunmHy v; aBTOpHI Ha3bIBAIOT JIOJIEH
N00aBIICHHONW CTOMMOCTH, TMPUXOIAIICHCS Ha
CIUHUIY TPOAYKUUK oTpaciu. [Tockonbky m0-
OaBJIeHHAs CTOUMOCTH V/; WMCUUCIAETCS B Jie-
HEXXHBIX €IMHUIIAX, a BBIITyCKaeMasi OTPacibio
NpOAYKIHUS — B (PU3MUYECKUX eAUHHUINAX (TOH-
HBbI, METpbI, KBT-yacel U T. 1.), TO BEIUYUHA
Vv; JOJDKHA MMEThb Pa3sMEpPHOCTb (Hampumep,
noutap CIIA/tonny yris). OmHako B MpH-
BEJICHHOMN IIUTATE BCE BEIUYHUHBI V; SABISAIOTCS
0e3pa3MepHbIMU. A TOCKOJIBKY BCE DJIE€MEHTHI
Matpuibl A’ TaK)Ke HE UMEIOT Pa3MEPHOCTH, TO
U BCE 3JIEMEHTHI BEKTOpa 1eH P, nmoiyyaembie
npumMeHeHuem moaenu (4.15), Toxe OynyT 6e3-
pa3MEpHBIMHU, YTO HPOTHBOPEUHUT OTMpeiese-
Huto 1eHsl. CiegoBarenbHO, Monenb (4.15) He
ABJISIETCS] MOJENBIO IIEeH BOOOIIe U paBHOBEC-
HBIX LIEH — B YaCTHOCTH.

B npouecce noxyuyenust monenu (4.15) aBro-
PBI 3aMEHSIIOT BEKTOpP ¥ MHBIM BEKTOPOM V, YT-
BEpIKJlas, 4YTO OH 0OECIEeUYUT IOJy4eHUEe PaBHO-
BECHBIX LIeH P, i =1,n, OIHAKO HE [TOKa3bIBAIOT,
KakiuM 00pa3oM €ro BBIUHCIUTH U IMOYEMYy OH
00ECIeYnT TMOly9eHHe WMEHHO pPaBHOBECHBIX
ueH. Kpome Toro, na C. 172, yepes a63ar nocie
MPUBEJCHHON IUTAThl YTBEP)KJIAETCS, YTO BEK-
TOp Vv SIBJISIETCS BEKTOPOM J10Jieil 0OaBIeHHOM
ctouMocTH. OAHAKO B TEKCTE LIUTATHI BEKTOPOM
nonel 100aBICHHON CTOMMOCTH OOBSIBICH BEK-
TOp v, T. €. v = v. Torma monens (4.15) cormacHo
MpUBENCHHOM uTaTe aact pemenue P =1, roe 1
SIBIISIETCS. €MUHUYHBIM Oe3pa3MEepHBIM BEKTOPOM
Pa3MEpHOCTH A.

Bce 370 B COBOKYNHOCTH J0Ka3bIBAET, YTO
cuctema ypaBHeHuil (4.15) He sBIsAEeTCS MO-
JIeJIbI0 PAaBHOBECHBIX LIEH B CUCTEME MOjeJeH
MEKOTpaciaeBoro 6ajgaHca, OHa IOJIyYeHa B pe-
3yJlbTaTe COBOKYMMHOCTHU OMUOOK U HEOOOCHO-
BAHHBIX JOIYLICHUM.

B nanHOM cTarbe onMcaHbl HOBBIE MOJEIIH
PAaBHOBECHBIX 1I€H, I0JYYEHHBIE TyTEM aJ€KBaT-
HBIX MaTeMaTU4YeCKUX MpeoOpazoBaHUil TabIHIl
«3aTPAThI-BBIILYCK».

Jlia pa3paboTKu NEpBON W3 HUX BOCIOJIB3Y-
emcs Tabnuneit L u Bektopamu d, X U3 CTPYKTY-
pbl Tabmull (1) «3aTpaThi-BBITYCK», a Takxke Oa-
naHcoM 3arpar (2). Kpome toro, BBeieM HOBOE
OYEBUJIHOE YpaBHEHHUE

xi:Pl'Ml', i=1,n, (3)
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rae M; — BBIIYCK NPOAYKUMH I-TO  CEKTOpa,
VCYUCIISIEMBI B €MHMIAX BBIMYCKa, P — 1ieHa
MPOAYKIIUHU i-TO CEKTOpA.

Hanee, pasnensis Bce ctonOisl Tadmui (1) Ha
M . v BOCTIONIB30BABIIMCH YpaBHEHUEM OastaHca
3arpar (2), MoIy4ynuM cXemy AJis HOCTPOEHUS MO-
JIeJI PaBHOBECHBIX 1LIEH (4):

1 i J n
X | Xy | M| X,
VWM | M | M; | M,
; X | X | M| Xig
My | M; | M; | M,
j X | Xji | X | Xn
My | M; | M; | M,
4
nl|l *nl Xni xnj Xnn ()
Ml Mz J Mn
_I_
d d dj d,
M, | M; | M; | M,
I
X1 X; xj Xy
M, | M; | M; | M,

[TpoBenss cymMMupoBaHHE IO CTOJIOIAM, Kak
MOKa3aHO Ha cxeMme (4), mojaydyaeM CHUCTEMY
ypaBHeHHUH (5)

i, X K X di N

i X N X di Xi’
Mi Mi Mi Mi Mi Mi
(5)
WV BT S A )
9

Cucrema ypaBHeHHH (5) ¢ MpUMEHEHUEM 3a-
BucuMocTH (3) mpeobpasyercss B cucreMy (6),
KOTOpasi B pa3BEPHYTOM BH/JIE ABJISETCSA MOJENbBIO
PaBHOBECHBIX 1IEH:

X
Aipyfip g Sip 4 g
! ! 1 ! 1
Xy X X X d;
lpl_|_ipl+lpl +ip y —L_p,
xi xl' .xl' X M (6)
X X X d;
LP+—LP+LP+—P +—L=P,
o A A M;
Mn Xin Xjn Ynn dn
—PB +—P +—P +—P +——=P,.
X X X X

n n n n

=

B marpuuHoii hopme cuctema (6) mpencraBu-
Ma B BUJIE

(E-S)P=v, 7

rae E — equHUYHas MaTpuIla, S — IuaroHanbHas
MaTpulia C JIeMEHTaAMH

Zx

Sjj -

El—, j=1n, ®

%

P — MCKOMBII1 BEKTOp LIEH, V — BEKTOP C DIIEMEH-
TaMu

j=Ln, ©)

KaXIBIA U3 KOTOpBIX SIBIISIETCS NOJIEN 100aBIIEH-
HOW CTOMMOCTH j-il OTpaciiu d Ha CIVUHHUILY
BBIITYCKa€MOM €10 IPOIYKIIMHU M

Hcnonb3ysa ypaBHEHUE 6ancha BBIITYCKa

(10)

M pa3fenuBKaxayo u3cTpokTadbaun(1)ua M,

i=1,n, momyunm cxemy nias (GopMupoBa-
HUs BTOPOM MOJEINM PAaBHOBECHBIX IE€H, a
NMEHHO:
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IV T RV O T (R
My | My | My | M, M, M,
M| M| M| M| | M| M
+ = -(11)
Y| i | Xjjo| Xn S| A
MJ MJ Mj MJ MJ MJ
Xnl | Xpi x”] Xnn C_n x—”
M, | M, | M, | M M, n

Cnenysa ATOW CXEME€ W UCIIOJb3Ys YpaB-
HeHue (3), moiydyaeM B pa3BEpPHYTOM BH]IE
CHUCTEMY YpaBHEHHUI BTOPOM MOJE€IU paBHO-
BCCHBIX LICH

X Xy X X c
Apﬁ_lpl +_Jpl+ﬂpl +M_1=Pl’

| | | | 1
ﬂpl +ﬁpl +xipl +xﬂpl +i:Pi=
X X X X i )
mp.+ﬁp.+ﬁp.+xﬂp.+_f:p.(
J J J J J?

Xj Xj Xj Xj j

X Xy Xnj X c
ill)}1+ﬂ])’1+ﬂpn+ﬂ])n+_n:p
M

no
X X X X

n n n n n

KOTOpas mpeoOpa3yercss B MaTpuuHyio (Gopmy
3TON MOJEIHN

(E-R)P=y, (13)

B KOTOpOfI R — nnaronannHas mMarpuia € 3JICMCH-
TaMun

P (14)

a BEKTOp }’ HMCECT DJICMCHTLI

(15)

Benwuunbr p; (15) no anamoruu ¢ BeaM4u-
HaMH V ; (10) siBnsArOTCS MOJIEN KOHEYHOTO IO-
TpeOaeHHs MPOAYKIUH I-i OTpaCId HA SAUHUILY
BBIITYCKAa€MOH €10 IIPOLYKIIUU.

Ucnons3ys mpeoOpazoBaHus, aHAJIOTUYHBIC
TE€M, KOTOpbIe MPHUMEHSIUCh HAMH MPH TMONIY-
yeHuu 3asucumoctedt (7) u (13) (Ho nmpousBoas
JIENICHAE COOTBETCTBYIOIMX CTPOK M CTOJOIIOB
cuctembl Tabnun (1) Ha P, i=1,n), noiay4aem
TPEThE BEKTOPHO-MAaTPUUHOE YPAaBHEHUE, CBA3bI-
Baloll[e€ PAaBHOBECHBIE LIEHbI U BBITYCKU B €U~
HUIAX BBIMTyCKa:

(E-SYM =«, (16)
A€ BCKTOP o UMCCT 3JICMCHTBI
P
aj=—, i=ln. (17)
Py

AHanorudyHo chopMupyeM YeTBepTOe ypaB-
HEHUE PAaBHOBECHBIX II€H U BHIITYCKOB

(E-R)M =4, (18)

B KOTOPOM 3JICMCHTBI BEKTOpa ﬂ HUMCIOT BU [

C; —
,Bl':_l, lzl,n

1

(19)

AHaJIM3 M KOMMeHTapuu. Bpime mny-
TEM aHajlu3a Pa3MEepPHOCTH U CXEMbI BBIBO-
na ypaBHeHuit (4.14), (4.15) mokaszaHo, 4TO
STH YpaBHEHHS SIBJISIIOTCS HECOCTOSATEIbHBI-
Mu. Jlanee MOATBEpPAMM 3TO YTBEpXKICHHE,
UCTIONB3Ysl MEXaHU3Mbl MaTeMaTU4YeCKOIo
aHanu3a. Kak BUIHO W3 NMpPUBEAEHHON LHUTa-
ThI, IOCTPOEHHUE CUCTEMBbl YpaBHEeHUH (4.14),
(4.15) 6asupyercs Ha Oanance 3arpar. Cre-
J0BaTeIbHO, Npeobdpasys ypaBHeHus (4.14),
(4.15) B obOpaTHOM MOPSAAKE, MBI JOJKHBI
noayuuTh ypaBHeHus (2). IlompoOyem 53T0
CIenarh.

Marpuua A" B ypaBHenuu (4.15) cormacHo
TEKCTY IIUTAThl UMEET BH]L
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T R T

X1 X1 X1 X1

Xy Xy Xjio Xy

X X X X
A, _ l l l l . (20)
X X Xy Xy
Xjpo Xpo Xjpo X
X1n Xin Jn Xnn
xl’l n xn xl’l

[Toncrasnsst (20) B (4.15), momydaem cucre-
My (21)

X X X; X d
(1-Abhp - Ap - lp] - Llpn:ﬁl,
X X X 0| 1
al i Ji Yni d;
~dipyq-tip - SLpo o Gip oS
X X X X i
1 Aij i Yy o 4
R - Lpe-Lyp - gL
Xj Xj X; xp o M
X X X; X d
_ﬂpl -~ dp oo ﬂpj +(1-2m)p =1 (21)
xl’l xn xn xn Mn

YMHOKas! KasKIyI0 U3 CTPOK [ = I,_n CUCTEMBI
(21) na M; n ucnions3ys ypasnenue (3), momy-
YUM CUCTEMY YpaBHECHHH (22)

P. P; P
x” + xl-l—l+x —]+xn1—”+d1:xl,
P P P

jl
1 1 1
P P; P
.XIZ_I +xil‘ + in_+xni_n+dl':xl‘,
. p Mp
1 1 1 (22)
A, £ b
XIJ_+XU_‘|‘X]] + xnj_+dj:x]‘,
b b by
R K 5
xln?+xm—+xjn—+xnn + d,=x,,
n n n

KOTOpasi IpeJICTaBuMa B BUJE

n
P -
i b

Cucrema ypaBHeHuit (23) Oyner ajgekBaTHOU
cucreme OasaHnca 3arpar (2) B €AMHCTBEHHOM
clly4yae, a UMEHHO, KOTJla IIeHbl BCEX CEKTOPOB
OydyT OJMHAKOBBIMHU
Pl:P]’ i,jZI,I”l.

ScHo, uto cnyyail (24) sBIsSEeTCS BBIPOXK-
neHHeiM. PaBeHcTBO (24) HMKOMM o00pazom
HE COIJIaCyeTCs CO CMBICIOBBIM COJIEpKaHH-
eM 3anayu. Hukorga He ObIBaeT, YTOOBI LEHBI
BO BCEX CEKTOpPaxX SKOHOMHKHU U cdepe yciyr
OBUTM OJWHAKOBBIMH. B oOmem e ciydae
cuctema ypaBHeHHH (23) oTnuyaercs OT CH-
ctembl O6ananca 3arpat (2). [loaTtomy cucrema
ypaBHeHu# (4.14), (4.15) He sABIsIETCS MOJe-
JBI0 PAaBHOBECHBIX LIEH B CHCTEME Mojejei
MEXO0TpacjaeBoro dananca.

Jlanee TakuM ke CIIOcoOOM TPOBENEM IPO-
BEpPKy cucTeMbl ypaBHeHHH (7). Dta cucrema
MMeEeT TUaroHaJbHYI0 MAaTpHILy, j- CTpOKa CH-
CTeMBI IPEJCTaBISIET COO0I ypaBHEHHUE TEPBOTO
nopsiika

24)

4 25
J
VMuoxkas 00e gactu (25) ma M j» TocIe 1po-
CTBhIX Hp606pa3OBaHI/H\/'I IMoJiydya€M YpPaBHCHUC

n
i=l

[Tonaras j=1,n, noay4aem CHCTEMY ypaBHE-
HUM, KOTOpas MOJIHOCTBbIO COBIAAACT C CUCTE-
MOl ypaBHeHUU (2), omHCHIBaKOIIeH OamaHc
3aTpar B CHUCTeMe TalJIML «3aTpaThl-BBIITYCK».
OTO HaeT OCHOBaHUE YTBEPKIATh, YTO CUCTEMA
ypaBHeHul (7) siBIsieTCSI MOJEIbIO paBHOBEC-
HBIX 1IEH B CTPYKTYpE MoOJieJiell MeKOTpacjeBo-
ro b6amnanca.

ITo ananoruyHON cxeme (C HEKOTOPHIMU He-
CYIIECTBEHHBIMU M3MEHEHHSIMHM) JT0Ka3bIBACTCS,
yto moaenu (13), (16) u (18) Taxxke sBISAIOTCS
MOJIEJISIMU PAaBHOBECHBIX II€H.

Marpuustl moneneit (7), (13), (16), (18) ume-
I0T IUaroHajIbHYI0 (OpMY, CBSI3b MEXKAY IOKa3a-

(26)
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TEJSIMU Pa3INIHBIX CEKTOPOB OCYIIECTBISACTCS
B HUX 4Yepe3 JUAroHajIbHbIC JIEMEHTHI, KOTOPbIC
PaCCYUTHIBAIOTCS C HCIOJB30BAaHUEM JTAHHBIX
MIPOMEKYTOYHOTO TTOTPEOICHUS, 3aTPaT U BBIITY-
CKOB BCEX CEKTOPOB.

Crnemyer 0co00 OTMETUTH, YTO HHA OJTHA U3 TI0-
JTYYSHHBIX MOJICIICH HE B COCTOSIHUU OIIPE/ICIIUTh
3HAYCHUs PABHOBECHBIX LieH [ 1 BbimyckoB M ;,
UCTIONB3YSl JIMIIh JAHHBIC TAOJIHIl «3aTPaThl-BbI-
nyck». Kak BumHO M3 cTpyKTyphl Mozenei (7),
(13), (16), (18), oHu comepskar n ypaBHEHUH u 2n
HEM3BECTHBIX, 9TO HEJOOMPEICIICHHBIE CUCTEMBI.
OHaKO OHM IICHHBI TEM, YTO YCTaHABIIMBAIOT B3a-
HUMOCBSI3b MEX/Ty PABHOBECHBIMHU IICHAMH U BBI-
MyCKOM B €IWHHWIIAX BBIMyCKa. VX HCHONB3YIOT
JUISI aHAJT3a TIPY UCCIICIOBAHUH Pa3IMYHBIX CUTY-
armi u 3a1a4d tuna: «4Yro Oyner, eciu...». B atom
cllydae WCCIeIoBaTeNlb JOOIPELIIET CHCTEMY,
YACTUYHO JINOO TTOTHOCTHIO 33/1aBasi M3MEHEHHS
B MPABbIX YacTAX WM MaTPHUI[AX Ha3BAHHBIX MO-
JIeJiel, KaK 3TO CIeJIaHo, B YaCTHOCTH, B [2], [3] u
MHOTOUHCIICHHBIX JPYTUX MYOIUKAIHSX.

Hpe,Z[CTaBJICHHBIC HOBBIC MOACIH OarT CO-
BIIaJaromurue pe3yabTaThl. Hcmonp3oBaHue Kax-
JIOM B3 HUX O6YCJ'IOBJ'II/IBaeTC$I HaJIMYHUEM HCXOM-
HBIX JaHHBIX 100 APYTUMH YCIIOBHUAMU.
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NEW MODELS OF EQUILIBRIUM PRICES IN THE THEORY OF INTERSECTORAL BALANCE

We have performed a detailed investigation of the properties of the model that is
used in numerous present-day publications on the theory of intersectoral balance
and is called the model of equilibrium prices. We have proved that the procedure
of obtaining the model of equilibrium prices presented in [2] is groundless, and the
model itself does not correspond to input balance in the system of matrix forms «in-
put-output» and, hence, is not a model of equilibrium prices in the system of models
of intersectoral balance.

We have obtained four new models that represent systems of equations of the in-
terrelations between equilibrium prices and output volumes in output units. Two of
them are constructed on the basis of input balance in the structure of tables «input-
output», and two other on output balance. All these models are underdetermined,
and, therefore, in calculations of equilibrium prices and outputs, it is necessary to
assign additional information, which is absent in the tables «input-output», as is
made in [2], [3], and numerous other publications on this range of problems.

Keywords: equilibrium prices, output, intersectoral balance, matrix, vector, added
value, final consumption.

As shown in [1], the model of equilib- | sumption, output, added value and total input,
rium prices developed and described in [2] | respectively, also in cost-estimation form.
and used in other numerous works cannot

be applied for both theoretical investiga- L

tions and practical calculations because it / : ¢ X

leads to results incompatible with the mean- Sector | ] i J n confjﬁﬁ,lﬁon Output

ing content of problem under consideration. e x| g | s c '

This situation can be explained by the fact : T L ! !

that, in the course of constructing the mod- G B N A B R G | i

el of equilibrium prices presented in [2], Jolx | x| x| x ¢ X;

incorrect, to our opinion, operations were

apphed n Xnl | Xni | Xnji | Xan Cn Xn
As the initial data used in [2] for construct- J'

ing the model of equilibrium prices, the fol- , X \

lowing tables «input-output» (1).

Where x;; are the elements of the matrix of d ‘ d ‘ 4 ‘ dy
intermediate consumption L in cost-estimation ., (1)
form; ¢, x, d, and z are the vectors of final con-

Added
value

Total
input
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For obtaining the model of equilibrium
prices, the system of equations of input bal-
ance was also used in [2].

n
i=1

Further, for subsequent analysis, we quote
the derivation and final form of the model of
equilibrium prices presented in [2, P. 171-172]:

«The column j of intersectoral balance
can be represented as follows:

Xii+Xoi++Xni +Vi=Xi,
whence, with regard for expressions
X ji zajiXi, Vi=viX;,we obtain
Ixay; +1xay; +---+1xa,; +vi =1,
i=12,--n.

Here, v; is the added value per unit of
production of the sector under consideration,
which is called the share of added value. If
the prices of all products 131 ,ﬁz ,ﬁn for the
reference period are taken as a unit, then, in the
replacement of v; by v;, the prices B, P, ---, P,
will be determined by the formula

n
E:Zﬁﬂzﬂ@izhlmm.(ﬂﬂ
j=1

In matrix representation, we may rewrite
system (4.14) as follows:

P=AP+v, (4.15)
where
I Ay |y | - 10 W
p- Pz, A= Ay |y - anZ, . )
I a,, | a,, a,, v,

Equations (4.14) and (4.15) are called the mod-
el of equilibrium prices» (end of the quote).

The algorithm of constructing model (4.15),
given in the quote, and model itself have sever-

al substantial shortcomings. The quantity v; is
called in [2] the share of added value per unit
of production of the sector. Since the added

value V; is calculated in monetary units, and

production turned out by the sector in physical
units (tons, meters, kW-h, etc.), we see that the

quantity v; must have a dimension (e.g., USD
per coal ton). However, all quantities v; in the

quote are dimensionless. Since all elements
of the matrix 4’ also have no dimension, all
elements of the price vector P, obtained from
model (4.15), will also be dimensionless, but
this contradicts the definition of a price. Hence,
model (4.15) is not a model of prices in gen-
eral and not a model of equilibrium prices in
particular.

In the course of the derivation of model
(4.15), the authors replace vector v by another
vector v, asserting that it will provide obtaining

equilibrium prices FP,i=1,n, but do not show
how one can calculate it, and why this operation
will provide obtaining just equilibrium prices. In
addition, on P. 172 below the presented quote,
it 1s said that vector v is the vector of shares
of added value. However, in the text of quote,
vector v is announced to be the vector of shares
of added value, i.e., v =v. Then model (4.15)
according to the presented quote gives the solu-
tion P = 1, where 1 is the unit dimensionless
vector of length n.

All these considerations prove that the system
of equations (4.15) is not a model of equilibrium
prices in the system of models of intersectoral
balance because it was constructed as a result of
the assemblage of errors and unreasonable as-
sumptions.

In the present work, we describe new models
of equilibrium prices, obtained by means of ad-
equate mathematical transformations of tables
«input-outputy.

For development of the first of them, we use
the table L and vectors d and x from the struc-
ture of Tables (1) «input-output» as well as in-
put balance (2). Furthermore, we introduce a
new obvious equation

xl‘:])l‘Ml', i=1,n, (3)
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where M is the production output of ith sector
calculated in output units, and P, is the price of
the production of ith sector.

Further, dividing all columns of Tables (1) by
M ; and using the system of equations of input
balance (2), we obtain the following scheme for
constructing a model of equilibrium prices:

1 i Jj n
X11 X1 xlj X1n
YW | M, | M; | M,
; Xi1 Xii xlj Xin
My | M; | M; | M,
j X | Xji | X Xn
M | M; | M j M,
4)
nl *nl Xni x”] Xnn
My | M; | M j M,
_I_
d; d; dj d,
My | M; | M; | M,
I
X1 X Xj Xn
My | M; i | M,

Performing summation over columns as
shown in scheme (4), we arrive at a system of
equations

X X K X 4L X
9
M1 M, My My M; M,
X1 + Xjj _I_xji + Xni + di xi
M, M, M, M, M, M
(5)
xl . x.. x x . d x
T A ) By B

System (5) with applying (3) can be reduced
to the form

X X; d
HP-I- llP_I_ Pl nlpl _I_VI_PI,
| | 1 | 1
X X;: X X d;
ipl +dip T Sp uip +ﬁl:Pl,
Xi i X i i (6)
X X ; X d;
—LP+—2Lp+-Lp+2p +—L=p,
X X X X
J J J J J
X d
1”P+’”P+ np mp Sn_p
X X X X M

n n n n

=

This system in detailed form represents a
model of equilibrium prices.

In matrix form, system (6) can be rewritten
as follows:

(E-S)P =v, (7

where E is the unit matrix, § is a diagonal ma-
trix with elements

®)

P is the required price vector, and v is a vector
with elements

j=tn, ©)

each of which is the share of added value of the
Jjth sector d per unit of its production M ;.
Using the equation of input balance

Z _

i=ln (10)

and dividing each row of Tables (1) by M
i=1,n, we find the scheme for formulat-

ing the second model of equilibrium prices,
namely,
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WM | M| || | A
My | My | My | My M, M,
| X | Y| Xin S X
M; | M, i | M M; M;
+ = .(11)
i | i | X | Yn S A
Yol | Xni x”] Xon c—” n
M, | M, | M, |M, | [My]| | M,

Following this scheme and using Eq. (3), we
obtain the detailed form of equations of the sec-
ond model of equilibrium prices:

X Xy; X1 X C
Lpl_l_lpl _|__]p1_|_ﬂp1 _|__1:p1’
X

X X ] X] 1
Xil Xji xlj Xin ¢
P R R e vt

X X X X M;

(12)

1 Jji ji Jn ¢
——P+—=P+—=P+—P +——=P,
X X X; X M .

J J J J J

X X, Xpj X c
i1}>n+ﬂpn+ﬂpn+ﬂpn+_n:p
M

X X X

n n n n n

which can be transformed into the matrix form
of this model

(E-R)P=y, (13)

where R is a diagonal matrix with ele-
ments

(14)

and the vector ¥ has elements

(15)

The quantities y; (15) by analogy with v;
(10) are the share of final consumption of the
production of ith sector per unit of this pro-
duction.

Using transformations similar to those ap-
plied in obtaining relations (7) and (13) (but
carrying out division of the corresponding

rows and columns of Tables (1) by P, i=1n),
we arrive at the third vector-matrix equation
connecting equilibrium prices and output vol-
umes in output units:

(E-S)M =a, (16)
where the vector a has elements
d :
a-——J, i=Ln (17)
oy

By analogy, we formulate the fourth equation
of equilibrium prices and output volumes:

(E-R)M =p, (18)
where elements of the vector 8 have the
form

c -

19
P (19)

1

Analysis and Comments. Our analysis of
dimensions and the scheme of the derivation
of equations (4.14) and (4.15) has shown that
these equations are groundless. In what fol-
lows, we confirm this assertion by using the
technique of mathematical analysis. As fol-
lows from the quote given above, construction
of the system of equations (4.14) and (4.15)
is based on the input balance. Hence, trans-
forming equations (4.14) and (4.15) in reverse
order, we must obtain system (2). We now try
to perform this.

According to the text of quote presented
above, the matrix 4’ in Eq. (4.15) has the form
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X1 X1 X1 Xy

X1 X1 X1 X1

X X5 Xjio Xy

, X X X Xi
A = . (20)

i Xy Xy Xy

Xjpo X Xpo X

Xln Xin xjn Xnn
Xn

Substituting (20) in (4.15), we arrive at
a system

(-Lhp - Ap - Lp - Jlpd

1 i J n

X X % v M

B R (e
X Y, % 5o M
X1 X X X d
SN EE

uptap Tt tmyp b))
X X X X

n n n n n

Multiplying each of the rows i = I,_n of sys-
tem (21) by M; and using equation (3), we ob-
tain the following system of equations:

P P; P
Xt )Cl-l—l+Xj1—J+)Cn1—n+d1:X1,
Ry
A BB
Xll'—+xl'l' + in?‘{‘xm'—‘Fdl':Xi,
; ; ] 22)
BB p
XI]F‘{'XUF‘}'XJJ + xnjF‘Fdj—xj,
J J J
R R, 5
xlnF+xm FXjy = Xy F d,=x,,
n n n

which can be represented in the form
n
P S
x;—++d;=x:, j=Ln. (23)
; y Pj J J

The system of equations (23) will be equiva-
lent to the system of input balance (2) in the
unique case, namely, when the prices of all sec-
tors are identical:

P, =Pj, iL,j=Ln.

It is clear that case (24) is degenerate. Equal-
ity (24) in no way agrees with the meaning con-
tent of our problem. The equality of prices in
all sectors of economy and service industries is
absolutely impossible. Hence, we see that, in
the general case, the system of equations (23)
differs from the system of input balance (2), and
system (4.14), (4.15) is not a model of equilib-
rium prices in the system of models of intersec-
toral balance.

Further, in the same way, we check the sys-
tem of equations (7). This system has a diagonal
matrix, and its jth row represents a first-order
equation

(24)

4 25
(1-8;)P =~ (25)
J
Multiplying both parts of (25) by M j»we ob-
tain after simple transformations

n
le'j‘l‘dj:.xj'.
i=l1

(26)

Taking j =1,n, we arrive at a system of equa-
tions that coincides completely with system (2),
describing input balance in the system of tables
«input-output». This fact enables us to assert
that the system of equations (7) is a model of
equilibrium prices in the structure of models of
intersectoral balance.

Using a similar scheme (with some slight
changes), one can prove that models (13), (16),
and (18) also represent models of equilibrium
prices.

The matrices of models (7), (13), (16), and
(18) have a diagonal form, and the connection
between parameters of different sectors is real-
ized in them via diagonal elements, which are
calculated with the use of data of intermediate
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consumption as well as the inputs and outputs
of all sectors.

It should be emphasized that not a single
from the obtained models can determine the
values of equilibrium prices P and outputs M
with using only data of the tables «input-out-
put». As is seen from the structure of models
(7), (13), (16), and (18), they contain n equa-
tions and 2n unknowns, and, hence, these sys-
tems are underdetermined. However, they are
important because establish interrelations be-
tween equilibrium prices and output in output
units. They are applied for analysis in the inves-
tigation of different situations and problems of
the type «What will be if...». In this case, the
researcher redefines his system, assigning par-
tially or completely changes on the right-hand
sides or in the matrices of these models, as is
made, in particular, in [2], [3], and numerous
different publications.

The presented new models give coinciding
results. The use of each from them is envi-

sioned by the presence of initial data or other
conditions.
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