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HEJIMHEAPAH MOJEJI PACTA ITPOAYKTUBHOCTHU
Y TIOJbOIIPUBPE/IN EY

Becna /1. Ja6nanosuh'

AbctpakT: OCHOBHM LIMJBEBH OBOT paja Cy: MPBO, MOCTaBUTH XaOTHYaH MOJEIN
CTaOWJIHOCTH pacTa NMPOJYKTUBHOCTH Yy TOJHONIPUBPEAN; U JAPYTO, aHAIM3UPATH
JOKaJHy CTaOMJIHOCT pacTa MpPOAYKTHBHOCTH Yy MOJBONPHBPEIH y CKJIATy ca
MIPUKAa3aHUM JIOTUCTHYKUM MOJIEIOM pacTa IMPOAYKTHUBHOCTH Y ITOJEONPUBPENH Y
EBpornckoj Yuuju y nepuony 1992-2005 (www.economgaic.com).

OBaj Mojen ykasyje Ha Temkohy TipeaBuhama AYrOpOYHOT KpeTama
MPOIYKTUBHOCTH Y TOJBOIPUBPEIH.

KipyduHa mpermocTaBka OBOT pajia ce 3aCHHBA Ha HCju 1a KoepumujeHT m =
1 + o (00 03HAYaBa ayTOHOMHY CTOIy pacTa IMPOAYKTHBHOCTH Y TIOJHOTIPUBPEIH)
UMa CYIITHHCKY YJIOTY Y O0jallmbery CTaOMIHOCTH pPacTa MPOAYKTHBHOCTU Y
MOJHOTIPHBPE]TH .

KibyuHe peun: npogyKTHBHOCT y ToJbornipuBpenu , EY, crabunHoct, xaoc.

YBoa

Teopuja xaoca TmpeAcCTaB/ba CKYI Hicja KOje OCBETJhaBajy CTPYKTYPY
anepUOINYHUX, HEMPEIBUIUBUX IUHAMUYKUX cucTtema. OcuM TOra, Teopuja
Xa0THYHHX CHUCTeMa yKasyje Ha Temikohe mpemsuljarmba AyropoyHOT MOHAIIAmA
XaTUYHHUX CUCTeMa. Maira mpoMeHa jelHe Baprjadie y JUHEapHOM CHCTEMY CTBapa
Mally ¥ jeIHOCTaBHO MEpJBUBY MpoMeHy cuctema. Ca npyre cTpaHe, HelWHeapHH
CUCTEM je CCH3UTHBAaH Ha NPOMEHY HWHHIMjaHUX YCJIOBa, OJHOCHO, Maja
NpOMEHa MHUIIMJIHUX YCIOBa MOXKE TeHEPUCATH HEMEPJbUBE MTPOMEHE Pe3yTara .

OCHOBHU ITUJbEBU OBOT pajia je€ IOCTaB/balbe PEIATUBHO jEIHOCTABHOT
MOJIeJIa pacTa MPOTYKTUBHOCTH pajia y MOJEONPUBPENN KOju MMa MOTYHHOCT na

' Iip Becna /1. Ja6manosuh, [Tossonpuspenn dakynrer, Yuusepsuter y beorpany, Cpouja
u llpna I'opa, Hemamuna 6, beorpan, vesnajab@ptt.yu
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ExoHoMMKa OJbONIPUBpEE

TeHepHIlle CTa0MIHY PaBHOTEXKY , IIMKIYCE WIHM XaoC Y 3aBUCHOCTH O] BPEITHOCTH
napamerapa Mopena o, P uy.

Monaen

UperynapHo KpeTame MPOAYKTHBHOCTH paja y IMOJbONPUBPEAN CE MOXKE
aHaJIM3UpaTH y (OPMATHOM OKBUDPY XAOTHYHOI MOJENA pacTa MPOLYKTUBHOCTH
pana.

[MpernocraBiba ce na mopact kanutamnHor koeduuujeHta (K/ L) ytuye Ha
pacT NpOIYKTHBHOCTH Paja, Tj.
P -P

K
t+1 L —q+ B —L 1
P ﬂL (1

t t
rae je R mpoayktuBHOoCcT pama y mosbompuBpean, K kamuran y
noJeonpuBpeny, L pax y nossonpuspeny, o v f cy napamMeTpH.

[IpermocraBiba ce n1a je MPOAYKTHBHOCT Pajia y MOJBOIIPUBPEIH

Y,
B ==t @)
Lt

rae je R mponykTHBHOCT paja y mosbonpuBpean, Y APYIITBEHH MPOU3BOJ Y
NOJLOTIPUBPEM, L pag y MOJbONPHUBPENU, JOK TPOHM3BOAHA (YHKIHja HMa
cienehm o0k

Y =vK; 3)

roe je Y  OpyIITBEHM TPOW3BOA Y mMoJbonpuBpean, K kamurtan y
MTOJBOTIPUBPEH, Y j€ TTapaMeTap.

Cyncruryiujom (3) u (2) y (1) modujamo qudepeHIHy jeTHaYuHY

P, =(+a)P+ L p? @
V4

AKo je mocMmarpaHa BpPEIHOCT IPOAYKTUBHOCTH Pafa y IOJHOIPHBPEIH
orpaHmyeHa CBOjoM HajBehom Bpemnomihy y BpemeHckoj cepuju, R™, Tama je
noTpeOHO MOAU(UKOBATH 3aKOH pacTa. Y TOM CMHCIY, MOTPeOHO je YBECTH
koepunujeHt r, mnpu 4emy je r = R/R™ , koju Bapupa usmehy 0 u 1. Y Tom
CIIy4ajy, CTOIA pacTa MPOJYKTUBHOCTH y MOJbOIPUBPEH je

Py =(+a) p, +§pt2 Q)
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Moryhe je mokasaTu Aa je mpolec UTepaluje JOTUCTHYKE jeAHAUYnHE Koja
nMa cienehu o0k

Zwm=mnz(l-2Y) 6)

Kajia ce Kopuctu cieaehu crenudukaiyja

B

Zt:—mpt 1 T= (l+a) (7)
Kopumthewewm (7) u (5) nodbujamo
- - P B 2_ B B 2
Zen1 (+a) P+l (+a)y {(Ha) P+ S } L (i+a) P
Hame, kopunthemwem (6) u (4) nodbujamo
zwm=nz(1-z)=(1+a) (- ﬁm) (I+ ﬁpt):

2
_ A, B 2
pl 2 pt
4 % (1 + a)
Ha Taj HauwH je mokazaHo Ja cy WTepalidje Mojeaa pacTa MpoayKTUBHOCTH

y nossoupuspenu p; 1 =(1+a) p, + ﬁ pt2 jemHake WTepaljaMa JOTHCTHYKE

jemHaunHe Z 1 = Tz (l -2z) akojez=- ) py um= (1+0[),HJTOje

(1 +aly
BEOMa 3Ha4yajHO ¢ 003UPOM Jia Cy JTUHAMHMYKA CBOjCTBA JIOTUCTHUKE jeaHaynHe (6)
ouna npeamet mHorux ananmsa (Liu Yorke (1975), May (1976)).

PesynTatu ananuze nokasyje:

o= Axko cy BpenHoctu mapamerapa 0 < m < 1 Tama cBa pelema
KOHBeprupajy ka z = 0;

s Akoje 1 <m<3,57 Tanma ce jaBibajy (UKIIHE TauyKe YHju OpOj 3aBUCH O]
U

=  Axoje 1 <m<2 Tanacsa peuiema MOHOTOHO pacTy kKaz = (- 1) / w;

o Axoje2 < <3 rtanahe ¢puykryanumje kouBeprupatu ka z = (n - 1) / 7;
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Zi+1
p
/ | \
/ N\
‘ : - Z
Crmuxka 1. Axo je 2 <7 <3 raga he ¢uykTyanuje KOHBeprupaT Ka
z=(n-1)/n

e Ako je 3 < <4 Ttana he cBa peliemha HEIPEKUIHO QIYKTYHPaATH;

Zi+1
1

e TR

* 7

Cnuka 2. ®a3uu amjajrpam ako je je = 3.5

e Ako je 3,57 < m < 4 Tazja pelieme MOCTaje «XaTHMYHO» LITO 3HAYU Ja

II0CTOje MOTIYHO alepUOJUYHA pelleha WM NEepPUOJUYHA pEIIemha ca BeoMa
BEJIMKOM U KOMIUIMKOBAHOM IEPUOJIOM.

z

0 1 3 357

Cruka 3. [IpoMeHa CTpyKType CKyTa CTaOWITHUX PEIleHa JIOTUCTHYKE
jenHauwHe (6) TPOMEHOM BPETHOCTH MapameTpa .
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Emnupjcka anaauza

Jpyru 1M OBOT paja je aHaiu3a CTaOMIHOCTH IMPOXYKTUBHOCTH pajga y
HOJBOIPUBPEIH, IIyMapcTBY, pHOOJIOBY W JIOBY y JABaHAaecT 3emajba EBporcke
Yuuje y nmepuony 1993-2005 romune (www.economagic.com). Ilpgo,
TpaHCc(HOPHUMHUILIEMO HO/IaTKe 0 HPOIYKTHBHOCTH pana, R ,
(www.economagic.com), ox 0 70 1, y ckiamy ca MpeTHocTaBKOM jaa je Tekyha
BPEIHOCT MPOAYKTUBHOCTH pazaa, R , je orpannyeHa cBojom Hajehom BpenHomthy
y BpeMeHCKoj cepuju, R™ . Jlasbe, 1061jaMo BpeMeHCKy ceprjy, r=R/R™.

Hame, nobujena je GhyHKIHja perpecuje:

Pw1=T pt+9pt2 (8)

rae je t —napamerap (=1+a),a € — napamerap (= ﬁ ).
/4

OnemeHe BpeAHOCTH MOIeNIa 5 ¢y IPUKa3aHe jeTHAYHHOM 9 U CITUKOM 4.

Pt - 1.23648 p + (- 0.00189) p > 9)
Std. Err. 0.09814 0.00080
t(46) 12.59944 -2.36977
p-vrednost. 00000 0.02205

R=.76156 R*:57.997%

Model: v364=a*v363+b*v363*2
y=(1.236482)*x+(-0.0018861)*x**2

PT_1

Cnuka 4. OniemeHe BpeTHOCTH Mojena (5)

AHanu3a JIOKaJHe CTaOMIHOCTH pacTa MPOAYKTHBHOCTH Y TOJHOIPHBPEIH
yKasyje Ja ce OleiheHa BpeIHOCT Koehunujenta 1 (=1+ ¢ ) Hamasu y uHTepBaly
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on 0 mo 2, wTo ykasyje Ja MOCTOjU CTaOMJIHO KpeTame MPOAYKTUBHOCTH paja y
HOJBOIPUBPEIH, LIyMapCTBY, pUOApCTBY M JIOBY y JBaHaecT 3eMasba EBporicke
YHuje y nepuony 1993-2005.

Hucka p- Bpemnoct 0.00000 je mama ox 0.005 mTo ykasyje nma «ca
curypHoihy «MOXeMO Ja OA0aIMMO HYJITY XHUIOTe3y Jia j¢ KOC(PHUIMjSHT T
CUTHU(HUKAHTHO PA3IMYKT O] HyJIC.

3ak/pyyak

JlorucTuuku MOJIET pacTa MpOAYKTUBHOCTH pajfa y mnoJbonpuBpenu (5) ce
KOPHUCTH paju npeasuhama (iykryaiuja mpogyKTUBHOCTH pajia y MOJbOIPHBPEAN
TaKo IITO ce crienuuIupajy BpeAHOCTH MapamMeTpa o , Tj. ayTOHOMHE CTOIIe pacTa
NPOIYKTHBHOCTH pajia y MOJBONPUBPEH, apamerpa [, Koju MOoBe3yje MpOMEHY
KallMTaJJHOT  KOS(HUUMjeHTa M CTOIy pacTa MNPOAYKTUBHOCTH paga Y
HOJBONIPUBPE/IH, MAapaMeTpa MPOU3BOHE (QYHKIM]jE , ¥ , KA0 M MOYETHA BPEIHOCT
OPOXYKTHBHOCTH paja y TOJbONpHBpENd, po .Mehytum, mame Bapujanuje
BPEAHOCTH Mapamerapa o , B, Y U NOYETHE BPEAHOCTH NPOAYKTUBHOCTH pajia y
HOJBONIPUBPEH, Py , YKasdyje Ha Temikohe y mpeaBubamy JyropovYHOr KpeTama
IPOJYKTUBHOCTHU pajia y MOJbOIPHBPEIH.

Y OKBpHy XaOTHUHOT PETHOHAa BPEMEHCKa cTa3za MPOAYKTHBHOCTH pajaa y
MOJHOTIPUBPEIN j€ CEH3UTHBHA HA BapHjalje BPEIHOCTH apaMeTapa Win I04YeTHe
BPEIHOCTH IPOYKTUBHOCTH pajia y IMOJbOIPUBPEIH.

Kipyyna xumoTesa oOBOr paja ce€ 3acHHBA Ha UJIEM Ja BPEIHOCT
koeduimjerta © = (=14 ) uMa CyIITHHCKH 3Ha4a] y 00jalllbemhy CTAOMITHOCTH
pacTa MPOAYKTUBHOCTH Pasia y MOJEOIIPUBPEIN.

Ananu3a JIOKaJHe CTaOWIHOCTH  pacTa IPOAYKTUBHOCTH pajga Yy
NOJONPUBpENH Yy ABaHaecT 3eMaija EBporicke YHauje y nepuony 1993-2005. roaune
yKazyje Ja TOCTOjH CTa0WIIHO KpeTame MPOAYKTUBHOCTH pajia ¢ 0O3MpOM Ja ce
olemeHa BpeaHocT koedunujerta 1 (=14 « ) Hanasu y uatepsaiy oz 0 10 2.
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UDC: 631.56:338.312 EU

A NONLINEAR GROWTH MODEL OF PRODUCTIVITY
IN AGRICULTURE EU

Vesna D. Jablanovic, Ph.D.
Faculty of Agriculture, University of Belgrade,
Nemanjina 6, Beograd, vesnajab@ptt.yu

Abstract

The basic aims of this paper are: firstly, to set up a nonlinear labour
productivity growth model; and secondly, and secondly, to analyze the local
stability of of labour productivity in agriculture according to the presented logistic
growth model in the European Union countries in the period 1993-2005
(www.economgaic.com).

A key hypothesis of this work is based on the idea that the coefficient © =1
+ o (oo means autonomous growth rate of labour productivity in agriculture) plays
a crucial role in explaining labour productivity stability in agriculture.

Key words : labour productivity in agriculture , EU , stability, chaos.
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