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BUPOBHUNYA ®YHKIIA 31 SMIHHUMHU KOE®INIEHTAMUT
EJACTUYHOCTIL ITIOBYIOBAHA HA OCHOBI
EKCIHHEPUMEHTAJIBHUX JAHUX KOBA-AYIJIACA

3anponoHOBaHO METOJ| MATEMAaTHYHOIO MOJICIIOBAHHS €KOHOMIYHHUX MPOLECIB 3a JOIIOMOIOI0 y3araib-
HenHs popmyinu Koba-/lyrnaca, B sikoMmy BUpoOHMYA (YHKLIS Ma€e 3MiHHI 4aCTUHHI Koe(illieHTH enac-
TUYHOCTI.

IpennoxeH METOJ MaTeMaTHYECKOIO MOJICIUPOBAHHS SKOHOMUYECKUX MPOLECCOB C MOMOIIBIO 0000-
meHHoit opmynsr Ko66a — Jlyrimaca, B KOTOpOW HPOM3BOACTBEHHAs (YHKIMS UMEET NEPEeMEHHbIE
4acTHbIC KOO()(UUNCHTBI 3TaCTHYHOCTH.

In this paper the method of mathematical modeling of economic processes using generalized formulas
Kob-Douglas production function which has a variable partial elasticity’s.

Beryn. B teopii ekOHOMiKO-MaTeMaTHYHOTO aHANI3Y PO3TILAAIOTECS 8UpOO-
nuui @ynxyii Koba-Iyenaca, Conoy, 3 nocmiiinorw enacmuunicmio 3aminu (CES)
Too. B uX (YHKIISIX BAKOPUCTOBYETHCS MOHATTSI CMALOT e1aCTnUYHOCE 3aMiHU
¢axmopie. Ante ipu poBeIeHH] OUTBIN TITHOOKOTO MAaTEMATHYHOI'O aHAII3Y TAHMX
BHPOOHHIITBA MOXHA TMOOAYHTH, IO ICHYIOTh BKJIHMBI 3 MPAKTHYHOI TOYKU 30pYy
€KOHOMIYHI IPOIECH, B SKMX KOCQII[IEHTH €JaCTHYHOCTI BIAMOBIAHUX IM BHPOO-
HUYMX (QyHKUIH € He cranuMmu, a QYHKUISIMH OZHOro abo BCIX apryMeHTIB, Bil
SIKMX 3aJIOKUTh BUPOOHNYA (PYHKIIiS.

AHaji3 octaHHix aociaimkens. Sk Bimomo, BupoOHnM4a ¢yskmis Koba-
Hyrnaca Mae Takuil BUTIIAA;

Y=A-1"-K”, (1)
ne Y — obcesr nmpoaykuii; K — ocHOBHUI Kamitan; L — poboua cuna; «, ) — KO-
edilieHTH enacTHIHOCTI (akTopiB BUpoOHULITBA. LIt BupoOHMYa (QyHKIIIs ITUPOKO
BUKOPHCTOBYETHCSI B EKOHOMIKO-MaTeMaTHUYHOMY aHaJjli31 3aBASKM BiJHOCHIH Ipo-
CTOTI (DyHKIIOHAJIBHOT 3aJISKHOCTI 1 € JOCTaTHHO YHIBEpCAIbHOWO. AJle BOHA Mae
JIesiKi OOMEXKEHHSI: He JO3BOJISIE 3a0e3MCUUTH 3aJaHy TOYHICTH BiJHOBJICHHS €KO-
HOMIYHOTO TIPOIeCy NpH (HIKCOBAHOMY YHCII JJTAaHUX MAapKETHHTOBOTO JIOCIIJKEH-
Hi1. Hikde My mokaszyemo, mo BUpOOHHMYA (YHKIIS, sSKa BIINOBIAAE TAaHUM Map-
KETHHI'OBOTO JIOCII/DKEHHSI, HaBeJIeHOTo B cTarTi Koba-/{yenaca, B3araii Kaxyuu,
HE BIAMOBiNAtOTE QPOpMYIIi, SIKy BUKOPUCTOBYBaB K00 i /[yenac, OCKIIBKY B HaHIN
po0oTi MU MOKa3zyeMo, IO JaHUM, SKAMHU KopuctyBaiucs Kob i Jyrmac 6impm
aJICKBaTHO BiAMOBiAae GopMyia 3i 3SMIHHUMHU KOC(illiEHTAMH €JaCTUYHOCTI. ToMy
JUI OUTBI TOYHOTO aHaji3y BHPOOHUIITBA BHHUKAE HEOOXIIHICTH MOIU(IKYBATH
¢ynkmiro Koba-Jlyrnaca.
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IHocTaHoBKa 3ama4i. B maniii cTaTTi MPONOHYETHCS HOBHH BHpa3 IJIsl BUPO-
O6Hn4o1 QyHKIIT 1 METO 3HAXO/KEHHS TapaMeTpiB, sIKi BXOAATH B L0 (QYHKIIi0, 32
nonomorolo nannx exkoHomiku CIHIA 3a 1899 — 1922pp., HaBenenux B crarti Ko-
6a-Ilyrnaca [1], muBuch Takox [2] (Tabm. 1). OcHOBHOIO XapaKTEpHOIO BiIMiHHIC-
TIO 3aIPOITIOHOBAHOI B JaHiil poOoTi BUpoOHMYOI (QYHKII € Te, 110 ii YaCTHHHI KO-
edilieHTH eTacTHYHOCTI MOXYTh OyTH pyHKIissMEI 000X dakTopiB L T1a K .

Tabnuus
ExcnepumenTtanpHi gani Koba-/lyrmaca.
Pix O6csr Po6oua cuma Kamiran
BUPOOHHUIITBA

1899 100 100 100
1900 101 105 107
1901 112 110 114
1902 122 118 122
1903 124 123 131
1904 122 116 138
1905 143 125 149
1906 152 133 163
1907 151 138 176
1908 126 121 185
1909 155 140 198
1910 159 144 208
1911 153 145 216
1912 177 152 226
1913 184 154 236
1914 169 149 244
1915 189 154 266
1916 225 182 298
1917 227 196 335
1918 223 200 366
1919 218 193 387
1920 231 193 407
1921 179 147 417
1922 240 161 431

Y ¢opmyni (1) Ko6 1 Hyrmac npumyckamu, mo «a+f =1, To0TO

Y=A-1 K" iorpumamu A=1,01; ¢ =0,75; f=0,25, To6TO
Y =1,01-L07° . K% 2)

SAxmo x He BUMaraty, mobd « + f =1, To B pe3yibTaTi OTPUMAEMO 32 METO-

oM HaiimeHmwmx kBaapariB 4=0,795; o =0,828; [ =0,223. Tobro oTpumae-

MO TaKy (QyHKIiO:

2 2
Y =0,795- L% . K%
3rifiHO IUX AaHUX B MOAENI OTPHMAIIHN TaKi BIIXWIECHHS PO3pPaXxyHKOBUX 3Ha-
YeHb 00CATIB BUPOOHHIITBA Bijl (PaKTHYHHUX, SIK TIOKAa3aHO Ha pHC. 1, e i — POKH,

)
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Pucynok 1 — I'padiku BiXHI€HHS pO3paxyHKOBOTO 00CATY BUPOOHHUIITBA BiJl ()aKTUIHOTO:

st gyskuii (2) — a , ans oyukuii (3) — 6 .

G1; — BiOXWIEHHS PO3PaxyHKOBOTO 00CATY BUPDOOHHMIITBA Bifl (PaKTHIHOTO B KOXK-

HOMY POII.

MartemaTnuna moaens. Hmwxye npumyctuMo, mo BUpoOHMYA (YHKLISA 30-

OpaXyeThCs B HACTYIIHOMY BHIJISIII:
Y(L,K,a,b) = A- 1/ (-5 gel-K0)

ne
M N
f(LaKaa) = Z Z aim w[ (L)@m (K) >
i=0 m=0
M N
g(LK.b)=2" 3 by 0, (L)@, (K);
i=0 m=0
o:(L)=L": p, (K)=K";
4, a;,, b, —HeBinomi napamerpu (koediuientn); M, N — napamerpu.

Teopema. [{ns 3naxoosscenns negioomux A,a,,,b,, 3 ymos

Yp (Lp,Kp,a,b) _ A,L‘;(LpJ(p’a) .Klé;([fp)Kp»b)’ » :@; 0=24
MemoOoM HAUMEHWUX K8aopamie
0 u e(L,.K,.b 2
j(C):Z(A.L‘Q(LP’KP’ ).Kp(p ! )_YPJ —)Aminb
p=1 > Qim > Oim

mampuys HegiOOMux KoeqhiyicHmie
C=[In4 ayy ay ay, ... ayy by big bor - byy |

BUBHAUAEMBCA 30 POPMYIOIO:
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C:(B~BT)71-B-Y1,
0e B —mampuys 3 Q psaokamu HACMYNHO20 6UTAOY:
B,=[1 L, (inL,)z, (nL,)K,
(mL)KYLY mK, (nK,)L, (nK,)K (1nKp)Kj,”L’”T
aYl, :lan , D 2@, WO OMPUMYEMBCA, AKUJO
(LK, a)=ag +a,L+ag K +a, LK +...+ayy LM KN
g(L,K,b)=byy +bygL+by K +b LK +...+ by LMKV .

Hosedenns. Iponorapudmysasiim Bupas (4), miacTaBUMO B HROTO BUpasu (5)
ta (6). OTpuMaemo:

InY=InA4+(InL)-f(L,K,a)+(InK)-g(L,K,b) .
[ligcTaBasieMo B 110 PiBHICTH 3HAUYEHHS K oLy, Y,

InY, =Ind+(InL,) f(L,.K,.a)+(nK,) g(L,.K,.b),p=10.

(8)
Cucremy (8) MOXKHA TIEPETIUCATH Y HACTYITHOMY BUTJIAI:
i(C)=
0
= Z(lnA+(1an)-f(Lp,Kp,a)Jr(anp)-g(Lp,Kp,b)—lan)2 - min
p=1 A, Qi » Ojy
a00 y OUTBII AETATEHOMY BHUIJISIII
M N . M N .
nd+Y > a,(nL,)L,Ky+Y > b, (nK,)L,Ky =lnY, =Y1,, (9
i=0 m=0 i=0 m=0

p=10
3BiICH MaEMO: BT .Cc=Y1 , IO TIPUBOJIUTH JI0 CUCTEMHU:

(B-BT)-C:B-Yl,
3 HKO.I- OTpI/IMaCMO JOBCIACHHS TeOpeMl/I:

-1
C=(B-B") -B-11.
TeopeMy noBeneHo.

OO0uucaoBaJbLHMI eKcrepuMeHT. Pe3ynpratn 00YHCIIOBAIBHOTO EKCITe-
PHMEHTY, NIPOBEACHOTO 3a JIAHUM METOJOM 3 BHKOPHCTAHHSAM CYKYITHOCTI JaHUX
Koba-Zlyrnaca, maBeneni B Tabmuii. B pesynsrati mpu M =1; N =1 pans HeBigo-
MUX KOe(Il[i€EHTIB OTpUMaHi HACTYIIHI 3HAUYCHHSI:

In4=48,021; ay, =-15,515; a,=0,074; a; =0,06; a :—2,244><10_4;
by =3,399; by =-0,059; by, =-0,43; by, =1,866x107*.

TakuM YUHOM, OTPUMAITH HACTYITHY (YHKIIIO:
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— — . 74 . — —| . 74 .
Y=e48,021 NG5 15,515+0,074L+0,06K-2,24410"" L-K XK3,399 0,059L-0,43K+1,866-10 " L-K ) (10)

Jns miei GyHKIil MaeMo Takui rpadik BiOXHIEHb PO3PAXYHKOBHX 3HAYEHB
00csTiB BUPOOHHIITBA B (PaKTHYHUX (IUBUCH PUC. 2):

20— —

Gl

1 1
0 10 20
i
Pucynok 2 — I'padik BigXuiIeHHs A1 HOBOI (yHKII.

- 20

ne i — poku; Gl; — BIIXUICHHS PO3PaxyHKOBOTO 0OCSTY BUPOOHHMIITBA Bif (hak-

TUYHOTO B KO)KHOMY POTIi.

Ha puc. 2 6aunmo, mo ¢ynkuis (10) HabaraTo kpaie HaOIMKYETHCS 10 (hak-
TUYHUX 3HAa4YCHb, HOK QyHKII (2) Ta (3) (auBuCH puc. 1).

3HalgeMo cepeIHbOKBaIpaTHIHE BiAXWIeHH g GyHKmii (2), (3), (10):

o= i-E,
\ 0

Y
E:Z((lnA+a.lan +,B.anp)—lan)2 — s Gynkuiit (2), (3)
p=1

ne O =24 — KiIbKICTh POKIB,

abo
E= i((lnAJrf(Lp,Kp,a).mLp +g(Lp,Kp,b)~1nKp)—lan)2 -
p=l1

— st ¢ynkuii (10).

TakuM 4YMHOM, MM pPO3paxyBalll CEpeAHbOKBAJpPATUYHE BIIXWJIECHHS, SKeE
ckiano 1t Gyskuii (2) — o = 0,054, ma gyskuii (3) — o, = 0,053, ta 1na dy-
ukuii (10) — o3 =0,034, i ne Takox migrBepaxye, mo ¢yHkuis (10) Habarato
Kpaie HabmmKyeThest 10 (PaKTHIHUX 3HA4YeHb, HK QyHKIIT (2) Ta (3).

3rigHo 3 Teopemoto (3) crarti [3] 3HaiiaeMo yacTUHHI KOeillieHTH eaacTHy-
Hocti gus yskuii (10). Bisememo moximHi Bin QyHkmin  f (L,K ,a) Ta
g(L,K,b):

d
DF(L,K,a)=—— f(L,K
( b ﬂa) dKf( b 7a)’
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DG(L,K,b) = %g(L,K,b) .

3rigao 3 Gopmynoro (7) crarti [3] 3HaiimeMo YacTHHHI KOoe(Dilli€HTH eIacTu-
yHOCTI M0 L Tamo K, sKki € auBixipamu apyroro poay no L tano K Biamosiz-

HO [3,5]:
SY(L,K,a,b

EL(L,K,a,b):<—)>:f(L,K,a)+L-U

DG(L,K,b)
; DL

EK (L,K, a, b) = (—)6Y(Lé11i’a’b) = g(L,K,b)-i—K (J‘—DF(Lle’a) dLj

CrpocTuBIIH 1i PyHKIIT OTpEMaEMO:
E; (L,K,a,b) =K-aqg+L-ay +ayy+K-L-a;,+K-L-b;+L-InK-by;, (11)
Ep (L,K,a,b) =K -by+L-by+byy+K-L-ay,+K-L-b;+K-InL-aq,, (12)
ne E;, Ey — 4acTunHi koedimienTy enactuyHocTi ang Gpyskuii (10) no L Ta mo

K BimnosigHO.

TakuMm YMHOM YacTHHHI KOoe(ili€eHTH eacTUYHOCTI 3a 3MiHHUME L Ta K y
¢dopmyiti (4) — (6) 3rimHO 3 TBEpIKEHHSIMH poOoTH [3] € BDYHKIISIMH, sIKi 3aJe’KaTh
Bix smimmmx L Tta K, ockimekum koedimientn a;, =-2,244x107 Ta

b, =1,866x10™" mopisHsHO 3 KoedimienTamu ay, =—15,515 Ta by, =3,399 €
BIJTHOCHO MaJIAMHU.

BucnoBkn. TakuM 4MHOM, B JIaHiii poOOTI BHepIe 3alpornoHOBAHO IPOBO-
IUTH MaTeMaTHYHE MOJETIOBaHHS EKOHOMIYHHX MPOIECIB 3a JOIOMOTIOI y3a-
ranbHeHHs1 popmynu Koba-Jlyrnaca, B sikomy BUpoOHHYA (DYHKIIISI Ma€ YaCTHUHHI
KOC(IIIEHTH eJaCTUYHOCTI 3a 3MiHHOIO L Ta 3a 3MiHHOIO K He cTaii, a 3MiHHI.
3arpornoHoBaHO MeTo MoOYJOBHU BiIIOBIAHOI perpeciiHoi Mozeni i Bhepiue Io-
Ka3aHo 32 JIOTIOMOTOI0 OOYHCITIOBAIFHOTO €KCIIEPUMEHTY, [0 B y3araibHEeHiH ¢y-
skuii Kob6a-Zlyrnaca, mapameTpu sikoi 3HalIEHI 3a JOTIOMOTOI0 JaHUX, AKi BHKO-
puctani Kobom i /[yenacom B iX CuiibHiM po0OoTi [1], IPpUBOAATE 10 3MIHHUX Yac-
TUHHHX KOS(DIIiEHTIB €TaCTUYHOCTI, KOXHHUHU 3 STKUX 3aJICKUTH BiJl 000X 3MIHHHX.
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