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KBAHTUTATHUBHA AHAJIM3A U ITPEABUBAIBE ITPOU3BOJIHUX
ITAPAMETAPA JEUMA

Mupocaas HeuemKOBnhl

AOcTpakT

Lum pada buo je ghopmynucarve KeaHMmumamugHux mooeia Kojuma ou ce npeoguoene
0yoyhe meHnOeHyuje npou3goOHUX nokasamema jeuma y Penyoruyu Cpnckoj.
Ilpumersene memooe ucmpadxicusarba Oune cy Memoo OecKpunmueHe auaiuze, me
AHATUMUYKA CMAmMUCmuuka memooa, o0oHocho bokc-Ilenkuncoe mooen Koju je
sacnosan ua knacu ARIMA moodena. Pesynmamu noxazyjy oa he ce noseharwe
NOBPUIUHA NOO JeUMOM HACMABUMU U Y NEMO200ULUIbEeM NPEOUKYUOHOM Nepuody U mo
00 Husoa 00 oxo 15.000 xa y 2022. 2o0unu. Bpujeonocm npouseoowe jeuma he ce
nosehasamu xao u nospwiuHa, na he npoussoOrwa jeuma y 3a0r0j 200UHU
npeouxkyuoroz nepuoda oumu 54.540 mona. Hapeonu nepuod xpamarwe npunoca
Jjeuma oxkapaxkmepucahe ocyunayuje uz 200uHe y 200Uy, a NOCMUSHYmMa 8pujeoHocm y
3a0m0j 200uHu npedsularwa bukhie na Hueoy 00 3,47 mona no xekmapy.

Kwyune pujeuu: jeuam, ananusa, npeosuharoe, ARIMA mooenu
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QUANTITATIVE ANALYSIS AND FORECASTING OF BARLEY
PRODUCT PARAMETERS

Miroslav Nedeljkovi¢'

Abstract

The aim of the paper was to formulate quantitative models to forecast future trends in
barley production in the Republic of Srpska. The applied research methods were the
descriptive analysis method and the analytical statistical method, i.e. the Box-Jenkins
model based on the ARIMA model. The results show that the increase in barley
harvested areas will continue in the five-year forecasting period to a level of about
15,000 ha in 2022. The value of barley production will increase as well as the
harvested area, and barley production in the last year of the forecasting period will be
54.540 tons. The next period of barley yield will characterize oscillations year after
year, and the achieved value in the last year of the forecast will be at the level of 3.47
tons per hectare.

Key words: barley, analysis, forecasting, ARIMA models
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YBoa

LenTtpanno Mjecto y parapckoj mpousBoiml y Pemybmwmmm Cprickoj mpumaga
XKUTapUIlama, a mpema rnojaanuma Penyonmakor 3aBoza 3a cratuctuky (P3C PC) jeuam
ca 3,74% ydecTByje y YKYITHHM 3aCHjaHUM OpaHWYHHUM IOBpIIMHaMa y PemyOmuim
Cprickoj, 1 THME TIPEACTaBIba HajBAKHH]Y )KUTAPHILY ITOCIIE KyKypy3a U MIICHHLIE.

Jeyam mpezacraBiba 3HauajHy paTapcky OHIBKY, T/jeé Ce€ OJl YKYIIHE CBjeTCKe
MPOU3BOJC, HajBehWM 1IMO KOPHUCTH 3a MPOU3BOIY CTOYHE XpaHe, 3aTHM 32
pou3BoAkY cnanga, 2%— 3% 3a ucxpaHy Jbyau U oko 5% 4YHMHH 3pHO jeuma Kao
cjemencka poba (Ullrich, 2011).

[oBpmmHe moz jeumom y cBujety u3Hoce 47.009.175 xa, omnocHo 11.807.856 xa y
EVY-28. Kana je y nutamy cBjeTcka MPOU3BOIH-A OBE KUTapHIle, oHa je y 2017 romuau
nocturia HUBo on 147.404.262 ToHa, ok je Taj HuBo y EY-28 m3nocuo 57.261.785
toHa. Hajsehu npousrohau oBe sxurapuiie je Pycuja ca ocrBapenux 20.598.807 Tona y
2017 roauHm, J0K Cy MOPE] Hhe ca MPOU3BOAKBOM UCTHYY joil Aycrpanuja (13.505.990
toHa), Hbemauka (10.853.400 Tona), Dpanmycka (10.545.427 ToHa) m VYkpajuHa
(8.284.890 tona) (www.fao.org).

Panmja wucTpaxuBamba BezaHa 3a IpeABUharmbe MPOM3BOJHHUX IOKa3aTesba Y
MOJHOTIPUBPEAN KOJ JoMahux ayTopa HApOYHTO CY C€ OJHOCHIA HA IMOBPTAPCKY
npousBoawy (Hosxosuh u cap., 2013; Usanuwesuh, 2015; Hoskosuh u cap., 2016;
Hosxosuh u Mymasuuh Beba, 2016; Mymasuuhi u cap., 2016;). Tlomenyra
HCTpaXHBamba OIHOCE ce 3ampaBo Ha mpuMeHy Box-Jenkins-oe meromonormje ca
uneM (dopmynucama anekBatHuXx ARIMA wmogena kojum ce yTBphyjy Oymyhe
TEH/ICHIMje TMPOU3BOJHUX MapaMeTapa aHaJH3HpaHUX MOBPTApCKHX Kyntypa. [lopex
MOBPTAPCKE TPOU3BOJIE, HEKOJIMIMHA pPagoBa OJHOCH c€ WM Ha mpeasubame
MPOM3BOIHMX TIOKa3aTesba y parapckoj nmpousBoamu. (Badmus and Ariyo, 2001; Igbal
et al., 2005; Sarpong and Nasiru, 2012; Tahir and Habib, 2013; Amin et al., 2014;
Bussay et al., 2015; Hossain and Adulla, 2015; Hnuh Heana u cap. 2016; Igbal et al.,
2016; Jadhav et al., 2017; Santosha et al., 2017; Sharma et al., 2018).

MetopnoJioruja paga

VY mocTynky npuKymbama, cpehjuBama U MpUKa3uBama MojlaTaka 3a aHalu3y y OBOM
HUCTPpAXUBAY KOPHCTHO C€ Memoo Oeckpunmuehe ananuze. Taxohe, oH je Ouo
kopuiheH U kKao MeTol yTBphuBama ofpeljeHrX MokaszaTesba KOjU Cy pelaBaHTHH 3a
ONMMC TIOCMaTpaHux obenexja. MeTon JECKpUNTHBHE CTATHCTHKE KOPHCTHO ce 3a
noTpede MCTPaKMBamka U TO Jia O ce aHaJIM3upaa rmocMaTpaHa obenexja y paTapckoj
npousBoAmH y mepuony 1996-2017. rommna. Ty cnanajy OCHOBHH CTaTHCTUYKH
MoKa3areJbH, Kao LITO Cy:

e  TIlIpoceuna Bpeanoct mojase (X),
e  Uurepran BapHjarje-eKCTpEMHE BPEIHOCTH (MUHUMYM W MAKCHMYM),
e  Koeodunujent Bapujanuje (CV) u

e  Crona npomene (r)
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Y cBpxXy o0jammaBakba W IPOLCHUBAama BapuUjaOMINTETa, TE CTATHCTUIKOT
3aKJpyuMBam-a M TpeaBuhama IOHAMIaka IOCMaTpaHUX IojaBa y OyayhHOCTH
KOPUCTHJIA C€ QHATUMUYKA CIMAMUCIMUYKA MEeMOood.

[Ipensubame mocMarpaHux MojaBa y NpOM3BOAKU jeuma y PemyOmumm Cprckoj
onHOcH ce Ha meroroauimmu nepuos (2018-2022), a 3a npensubame cy KopuirheHH
ARIMA (Autoregressive Integrated Moving Average) mozenu koju ce Oa3upajy Ha
aHaJIM3M BPEMEHCKHUX CepHja.

3a aHanW3y W OMKC CTAIlMOHAPHHUX BPEMEHCKHX cephja pasnukyjemo cienehe tpu
KJace:

1. Ayroperpecuonu moaenu (AR)
2.  Mopenu nokpernux cpenuna (MA) u
3. Ayroperpecuonu Monenu nokpetHux cpeanna (ARMA).

Aymopezpecuonum mooenum ARpy ce y 3aBUCHOCTH OJ COICTBEHHX BPEIHOCTH W3
npouutor nepuoaa (Ye—1,Yr—2,...) aHATM3HUPA U OMHCYje BPEMEHCKA CepHja IMojaTaka.
Kama AR mozen mpeTmnoctaBiba Jia BPEIHOCT Yy 3aBHCH CaMO Ol CBOje BPEIHOCTH U3
nperxopHor nepuoga (Yy—1), Kao W mporeca GeaM LIyM OHAA j€ Pe€Y O HEroBOj

HajeJHOCTaBHUjO] BapujaHTH. AyToperpecuBHH Mojen AR MoXeMO HWcKa3aTH IyTeM
creneher m3paza:

Yt = ';E-"D+ '@11{1-_1 + g

[Tapamerpu y oBoM momeny cy @g, @4, nok je e Oenmm mym. Wuade, oBo je

ayToperpecuonu rpouec npsor pena (AR ).

VY cnydajy 3aBHCHOCTH BPEMEHCKE CEpHje, He caMO OJ1 BPEIHOCTH Yi_1,HEr0 U O P

MPETXOJHUX BpPEIHOCTH, Tajna neuuuimemMo AR momen p — pema. Onma momen y
OIIITEM CIIy4ajy IpeJIcTaB/baMo Tpeko cieaeher n3pasa:

Yt = ‘;.E."ﬁ + @11{:._1 + @ZY _2+.. .+ I'._',_ﬁ.p Yt—'ﬁl + Et
Ine je, Y; Tekyhu wnaH cepuje Koju ce H3pakaBa Kao JIMHEapHa KOMOWHAIHja
BPEIHOCTH MPETXOAHUX WIAHOBA, HEMIO3HATHUX MapaMeTapa v ClIy4ajHOr Mpoleca &;.

Mooenuma nokpemnux npocexa MA;y nckasyje ce BpeMeHCKa cepHja Koja je y

¢byHKUMju ox mpoueca O6enu mwyM y Tekyhem u mperxonHum nepuonuma. Cuenehn
u3pa3 Jiaje HajeHOCTaBHHMjM OOJIMK OBE Kjace Mojejia IMOKPEeTHUX IMpoceka peia

(MA):
Yr=e —61e
Kama umamo cimydaj ma Y, 3aBuch o €: M (| meroBux moimk, MA Momen ( — pena

MOXKEMO IPEACTABUTU U3Pa30M:
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Y=, —the1— 665 —.—0

-

q

I'mje cy,
q — omeparop roMaka,

8, — CJIy4ajHH mpolec 0eH 1IyMm,
81,84, ...85 — mapamerpu Monena

VY oBom Mmojeny Y; je nmuHepaHa KOMOWHAaNHWja TeKyhe BpeIHOCTH CIyd4ajHOT Iporeca

8, W IErOBUX, NTapaMeTprMa OHJEPUCAHUX, TIPETXOAHAX BPETHOCTH.

Aymopezpecuonu  mooemu  nokpemnux — cpeouna (ARMAr, ) npencrasbajy

KOMOWHAIIN]y ayTOperpecuoHor MojieNia ¥ MoJieNa MOKpeTHUX mpoceka. [IpernocraBka
je ma xom oBe Kiace Mojneida Tekyha BpeIHOCT cepHje 3aBHCH OJi BPEIHOCTH
MIPETXOTHUX YIIAHOBA cepHje, TeKyhe BpeaHOCTH CIydajHOT Tpolleca W MPETXOTHUX
BPEIHOCTH CIIy4YajHOT Iporeca Oenu ImyM. Monen MoKeMO MpelcTaBUTH cienehum
H3pa3oM:

Yt = ¢1Yt—l+ qﬁ:Yr_z'i'.. .+ "Pp Yt—'itil + EE_ 81 Et—l - 82 Et—: _"'_quf—q

[IperxomHo moMeHyTe Kilace Mojella MPUMjEHHBE Cy Ha TOjaBe KOJ KOjuX ce y
BpEMEHY HE yO4YaBajy TPEHJ], IMKJINYHA WM CE30HCKA KOMIIOHEHTa (CTallMOHApHU
npouecu). Y ciaydajy mojase TpeH/a, HUKINYHE WIN Ce30HCKE KOMIIOHEHTE IPETXO0IHO
je moTpeOHO ONCTpamUBamke FHUXOBOT YTHIAja. Y Ty CBPXY KOPHCTHMO OIEpaTop
mudepeHupama YuMe ce OTKIIama yTulaj Tpenaa. Kopumhemem nudepennyja mpeor
pena ykiama ce JMHEapHH TPeHH, APYruM audepeHiyjaMa yKiama ce KBaJpaTHU
TPEH]I, a K - TUM JudepeHIjama yKiIama ce YTHIAj TPeH 1a K — TOT CTEleHa.

Hudepeniujy pena d BpemeHcke cepuje Yy MOkeMO HcKaszaTu y cieaeheM 00JHKy:
A%Y,=(1 - B)4Y,

[Mocrynkom nudepennupama, n0o6uja ce kiaca ARIMA mojena, Te je BEH OMNIITH
00JmK naT je ciuenehum u3paszom:

#(B)(1 - B)*Y=6(B)e;

[Moctynak u30opa Mojesa cacToju ce o Tpu (asze U To:

1. HWpentndukanumja Mozena- riue je Uuib U3BPIMUTH W300p yxke kimace ARIMA
Mozena. [Ipe Tora, mOTpeOHO je TECTUPATH CTEIICH WHTETPUCAHOCTH CEPUjE U
HauuH cBohema cramuoHapHocTh. llocie Tora ce y3 momoh kopemorpama
oapehyje pen ayToperpecuBHE U KOMIIOHEHTE IMOKPETHUX npoceka. OOU4IHO ce
KOPHCTE HUCKE BPEIHOCTH P W ( Ca MPHUHIMIIOM IITEAJBUBOCTH, OJHOCHO
MaKCUMH3Hpama Opoja cTeneHu ciodoe.

2. OuemuBame napamerapa MoJiesia- TJe ce oMoy MeToa OOMYHUX HajMambUX
kBajpara (AR Mojienn) WM METOZI0M HEJIMHEeapHUX HajMamux kBaapara (MA
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n ARMA womenn) ornemyjy mapaMmeTpu. MeTosl HEIMHEApHUX HajMambHX
KBaJpaTa CBOJM CE€ HAa MPHMEHY pAa3IUYUTHX alropuTaMa HyMepHUUKe
ONTUMU3AIH]E.

3. TlpoBepa amexkBaTHOCTH MoOjeNa- TJE CE BPLIM CyOYaBame IMpHIaroheHor
MoJIelia TIoJjanrMa ca IUJbeM OTKPUBaha IEerOBUX EBEHTYAITHUX HEJIOCTaTaKa.
To nmompa3ymeBa  mpoBepy  CTaTUCTUYKE  3HAYQjHOCTH  OLCHCHHX
koehuIjeHaTa ¥ OCOOMHA pe3uayana (NMpeacTaBibajy JIM Mpoiec Oenor
myma). HakoH Tora Mozen ce moOoJbiaBa MM ako 33JJ0BOJbaBa KPUTEPHjyMe,
KOpuCTH 3a mpensubame. 3a OLEHY aJeKBAaTHOCTH MOJIENIa aHAINM3Upa ce
cepuja pesuayana €T, koja Tpeba 1a MMa HOPMalHy pachofeny. JemaH on
TECTOBA KOjU Ce MOXKe KOPHUCTHUTH 3a Ty CBpXy je Jarque-Bera tecr.

Kao u3Bopu mopmataka y pajy cy KOpuinheHH MyOJMKOBaHM MOAAIM CTATHCTHYKUX
roAuimaka PemyOnuakor 3aBoaa 3a craructuky Penyonuke Cpricke 3a ofaroBapajyhn
BpeMeHCKH mepuof onx 1996.-2017. romuHe, 3aTUM CTaTUCTHYKH OWITEHH KOjH CYy
cagpKaBal MOTpeOHE IMOoJaTKe 3a MOjelUHE IOCMAaTpaHe OIMIITHHE, Ka0 U JPYyTH
JIOCTYITHA PEJICBAaHTHH HW3BOPH II0JaTaka ca cajToBa PenyOnuykor 3aBoja 3a
CTaTHCTHKY W pecopHHX MmunucrapcraBa. [lpukymubeHn mnomamu oOpahenn cy y
aJIeKBaTHUM CTATHCTHYKMM mporpamuma (Statistica 13.1, Eviews 10, SPSS).

Pe3y.]'[TaTI/I HCTPaKuBamba ca )II/ICKyCI/IjOM

AHamnza npousBomke jeumMa

[Ipon3BogHM TmMOKa3zaTesbM jedMa WMalld Cy TO3WTHBHY TEHJACHIH]y, a MpocjedHa
MOBpIIMHA OBE JXUTapHlle W3HOCWiIa je ckopo 11,5 xusbama xekrtapa. Hajmame
3a0MJbeKECHA MOBPIIMHA OMJIa je Ha MOYETKY MOCMAaTPaHoT Meproja U u3Hocuia je 6,7
XH1Jbasie XeKTapa, a Hajeeha mpeko 16 xuspaga xekrapa 2016. ronune. [loBprae 1o
jedMOM WIMajy YMjepeHHU BapHjaObHITET U yMjepeHy CTOITy IopacTa y aHalUu3upaHOM
nepuony. [IpocjeuHa romumima MPOM3BOAKA jeUMa M3HOCWIA je Mpeko 35 xuibaaa
TOHA M KpeTaja ce y HHTepBaly o oko 15,5 xuspaza ToHa 1996. no npexo 51 xuspany
toHa 2009. roamHe, moka3yjyhw peIaTMBHO BHCOKY BapHjaOWIIHOCT IO TOAMHAMA
mocMaTpaHor mnepuoja. [ouimima MPOW3BOMHba je MMalla TEHICHIHW]Y H3Pa3UTOT
opacTa 10 MMPOCjeYHOj TOAMIIEH0] CTOIM 0J1 TOTOBO 5,5 mporeHTa. [Ipocjeyan npuHOC
071 3 TOHE MO XEKTapy Bapupao je rOTOBO MICHTHYHO Kao W MOBPIIMHE. MHUHUMAITHH
mpuHOC jeuma 3abmibexed je 2003. roguHe, a MaKCHUMAalHU TPUHOC Yy MOCIEAE0]
TOJIMHU aHaJM3UpaHor nepuoja. [I[puHOC MMa CKOpO WACHTUYHE, YMjepEHO TTO3UTUBHE
TEHJICHIIM]j€ pacTa Kao U MOBPIIKMHA 0] jeumoM (Tabesna 1).

Tabema 1. OCHOBHM TPOU3BOJHU TOKazaresbu jeuma y PemyOmumm Cprckoj (1996-
2017)

IMoka3aresbu IIpocjeyna HurepBaj Bapujanmje Koepuumjent Crona

TPOU3BOIH€ BpHjeqHocT | MunumyMm | Makcumym | Bapujanmje (%) npomjene (%)
IMoBpumHa (xa) 11.444 6.734 16.178 15,42 2,67
[Ipoussoama (1) 35.357 15.429 51.420 25,62 5,45
[punHoc (T/xa) 3,05 1,98 4,00 16,32 2,69

UzBop: [Ipopauyn ayropa npema nogauuma P3C PC
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IIpensBubame NoXKHEBEHUX MOBPIIMHA J€UMa

Mopen 3a aHanu3y u npeaBuhame KpeTama MOBpIInHA jeuma (Tadesa 2) mokasyje na
Ha HUBO MOBpIIKHA TeKyhe TOAMHE CTATHCTUYKYU 3HAYajaH YTHUIA] UMa TTOBPIIMHA KOjy
j€ jeuaM uMao y MpeTxoTHOM TIEPHUOY.

Tabesa 2. Mozen 3a npeaBulame MOBPIINHA jeIMa

Input: Barley harvested area
Transformations: D(1}
Model:(1,1,0) MS Residual= 377T4E3

Param. Asympt. | Asympt. p Lower Upper
Faramet. Std.Err. tf 19) 95% Conf | 95% Conf
Constant 290,6698  286,3618 1,01504  0,322837 -308,692  890,0319
pl1) -0,5461 02392 -228335 0034095 1,047 -0,0455

N3Bop: IIpopauyn ayropa

Tennenuja nopehama moBpIIMHA KoOje 3ay3uMa jeuaM Oulie HacTaB/beHA U 'y TIEPUOTY
npensuhama. To MoKasyjy BpHjeJHOCTH OBPIIIMHA MpeBrul)eHe Ha OCHOBY 0jabpaHor
momena ARIMA (1,1,0) (tadena 3). Ha xpajy mepuoaa npensubama jeuam he Outu
3acTyrsbeH Ha oko 15.000 xa, mTo je oxo 35 % BuiIe 0o MpOCjeYHE MOBPIIMHE Y
aHAIN3UPAHOM MIEPHOLY.

Tabesna 3. [Ipensubhame nospimne jeuma (2018-2022)

Forecasts; Model: (1,1,0)

Input: Barley harvested area

Start of origin: 1 End of origin: 22

Forecast Lower Upper Std.Err.

Years 95,0000% | 95,0000%
2018 14601,98 10536,13 18667,82 | 1942 569
2019 1347542 9010.30 1794064 | 2133,334
2020 14540,00 9128.09 1995191 | 2585 6588
2021 14408,06 8489.50 2032661 2827753
2022 14929,50 §400,11 21458 80 3119589

W3Bop: Pe3ynratu uctpaxusama

I'paduukn npukas kperama mnoBpmuHa (rpagukoH 1) wmiycTpyje HaBeleHe
KapaKTEPUCTUKE OBOT IPOU3BOJHOT MTapaMeTpa jeuma.
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I'paguxon 1. Kperame nospunae jeuma

Forecasts; Model:(1,1,0)
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WzBop: Pesynraru npeapuhama

HDGJIBI/IhaH)e YKYITHE ITPOU3BOIHHE ie‘-IMa

On npom3BOAHMX IOKa3aTesba jeuma, YKyIHa IPOHM3BOJAMA IOKasyje HajBehu
BapujabwinuTeT, anu W HajBehw MpocjedaH TopacT y aHaJU3uPaHOM TMEPHOY.
N3abpanu u oljjereHu MOJIEN 3a aHaIu3y U npeaBul)ambe MPOU3BOHhEe jeuMa MoKasyje
Jla HAa HUBO TPOM3BOAKE Y TeKyhoj TOJAMHM CTAaTHCTHYKW 3HA4YajaH YTHIA] HMa
OCTBapeHH HUBO MPOU3BO/IEHEC jeUMa U3 MPETXOAHE roAnHe (Tadena 4).

Ta6esa 4. Mozen 3a npezuhame NPOU3BOIHE jeumMa

Input: Barley production
Transfarmations: D{1)
Maodel:{1,1.0) MS Residual= 8571E4

FParam. Asympt. | Asympt p Lower Upper
Faramet. Std.Err. tf 19 95% Conf | 95% Conf
Constant 1421,028 1439660 098706  0,336018 -1592.21) 4434270
p(1) -0,460 0,208 -219922 0040445 -0,90 -0,022

UzBop: [Ipopauyn ayropa

[Ipensuhene BpUjeaHOCTH MPOU3BO/IHHE jeUMa Ha OCHOBY ojadbpaHor mojena (Tadesa
5) noka3yjy na he ce TenaeHIMja mopacra MPOU3BOILE M3 aHAIM3UPAHOT MEPHOa,
HAaCTaBUTH W y HApeJHUX NeT TOAMHA, a OYeKyje ce Ja Ha Kpajy MPeAUKIHOHOT
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neproJia MPor3BoIika jeuma Oyne Ha HuBoy of 54.540 tona, miTo je 3a ckopo 36 %
BHUIIIE O] MPOCjeKa Yy MPETXOAHOM MEPHOJY, OJHOCHO HAa HHBOY INPEKO OCTBApECHE

MaKCHMaJHe TOAUIIbE Mponu3Boame u3 2009. rogune.

Tabena 5. [Ipensubhame npousBoame jeuma (2018-2022)

Forecasts; Model: (1,1,0)

Input: Barley production

Start of origin: 1 End of origin: 22

Forecast Lower Upper Std.Err.

Years 95,0000% | 95,0000%
2018 4802739 28650,01 6840476 9258,08
2019 50185,37 28166,85 7220388 1051995
2020 51727.50 2532847 78126,53 1 1261286
2021 53092,77 23809,65 8237589 1399082
2022 5453947 22276,24 86802,70 15414 65

W3Bop: Pesynratu uctpaxusama

HaBenene kapakTepuCTHKEe MPOW3BOAKE jeuMa MOTBphyje W Tpapuuku NpUKa3
KpeTamba NpPOW3BOJKE Yy aHAJIM3UPAHOM TIEpUONYy My Tepuony upensuhama
(rpaduxon 2).

I'padukon 2. Kperame npon3BoIme jeama

1E5
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IIpensubame npuHOCa jeumMa

[TprHOC jeuyma Kao ¥ MOBPLIMHE W MPOU3BO/A y aHAJIM3UPAHOM MEPHUOJY IOKa3yje
TeHAeHIH]jy nopacTta. OujemeHn Mo/eN TIOKasyje a Ha OCTBapeHU MPUHOC Yy TeKyhem
MEepHO/ly CTATUCTUYKU 3HA4ajaH YTHIA] MMajy MPHHOCH M3 MPETXOJHE TPU T'OJHHE
(TaGeaa 6).

Tabesna 6. Monen 3a npensuhame npuHOca jeuma

Input: Barley yield

Transformations: D{1).0(1)

Maodel:(3,1.0)(0,1,0) M3 Eesidual= 44078

FParam. Asympt. | Asympt. p Lower Upper

FParamet. Std.Err. t[ 16) 95% Conf | 95% Conf
Constant -0,01133  0,045256  -0,25042  0,805448 -0,10727 0,084B05
p(1) -1,14934)  0,230183] -4,99314| 0,000133 -1,63730)  -0,661369
p(2) -0,79745 0313846, -254091| 0,021800 -1,46278)  -0,132130
p(3) -0,62501 0253632 -246426) 0025436 -1,16269)  -0,087339

W3Bop: [Ipopauyn ayropa

OdexnBaHe BpHjEeTHOCTH MIPUHOCA Y TIEPHOY npeasulhama (Tabdesa 7) mokasyjy na he
MPUHOCE jeuyMa y HapeTHHX IeT TOJMHA KapaKTephcaTH OCLWIAlUje U3 TOIUHE Y
roguHy, a kperahe ce ox muHMManHEX 3,08 TOHa 70 MakcuMamHUX 4,26 TOHA IO
XEKTapy, LITO je BHIIE M OJ OCTBAPEHOT MAKCHUMAJIHOT NPHHOCA Y AHAIU3UPAHOM

epuoay.

Ta6ena 7. [IpenBuhame npuHoca jeuma

Forecasts; Model: (3,1.0)(0.1.0)

Input: Barley yield

Start of origin: 1 End of origin: 22

Forecast Lower Upper Std.Err.

Years 95,0000% | 95,0000%
2018 3,087630 1,660254 4495127 0,663915
2019 3,939055 2,091273 5786838  0,871634
2020 3,3900859 0,863013 5917165 1,192070
2021 4,261368 1,150634 7372101 | 1,467393
2022 3.474206 -0,730726 7.679138 1,983547

W3Bop: Pesynratu uctpaxusama

I'paduukn npuka3s Kperama MprHOCA jeuMa TOTBphyje HaBeIeHe KapaKTepPUCTUKE OBOT
npousBogHOr mapamerpa (rpagmkon 3). Mako ce youaBa TeHIEHIMja I[OpacTa
MPUHOCA, jaCHO C€ YyouaBajy M OCHWIALMje W3 TOIMHE y TOAMHY aHaJIU3UPaHOT
Hepro/ia, aJlu U IIeproja npeiBuhama.
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I'paguxon 3. Kperame npunoca jeuma

Forecasts; Model:(3,1,00(0,1,0}

10 T T T T T T T T T T T T T T 10
gr 2
6} {6
‘| AN
2} {2

0

1997 1995 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021
— Observed — Forecast — # 95 0000%

WzBop: Pesynraru npeapuhama

3ak/pyuak

Ha OCHOBY pe€3yJiTaTa UCTpAXXUBAkha MOT'Y CC U3BECTU cne/:[ehn 3aKJby4llu:

Jeyam vMa TIO3WTHBHE MPOMjeHE W TEHJIEHIIHje pacTa CBa TPH IPOU3BOIHA
nokasaresba. [10Ki-eBeHa MOBPIITMHA 10T jeYMOM HMa HajCTaOMIHU]e KpeTarhe
O] CBa TPH aHAJIM3MpaHa MOKa3aTe/ba U Ha FhEeHY BPUjeIHOCT Tekyhe roaune
CTAaTHCTUYKH 3HAuYajaH YTUIA] KMMa I[OBPIIMHA KOja je OCTBapeHa Yy
MPETXOAHOM TIEPUOITY.

Pesynratu ucrpaxuama nokasyjy na he ce nosehame moBpimHa moj jeaMom
HacTaBUTH M y TNETOTOJMIIEM IMEPHOAY CBE A0 HHMBoa oa oko 15.000 xa
(2022), woju je 3a 35% Behm on mpocjeyHOr HHBOA MOCTHUTHYTOT Y
aHAIN3UPAHOM TIEPHOJY.

Kao u kojx mospiiuHe, ouekyje ce aa he ce TeHICHIMja pacTa MPOHM3BOIHE
jeuMa HaCTaBHTH Y METOTOMIILEM IIEPHOAY MPEAUKIHNjE U TO KOHTHHYHPAHO
U3 roaWHe y ToamHy. Ha mpousBoamy y Tekyhoj TOIWHU CTaTHCTUYKU
3HaYajaH yTHUIA] UMao je HUBO MPOM3BOJE jeuMa M3 MPETXOAHOT TOIWHE, a
MOCTUTHYTa BPHWjEIHOCT Y 33/F0j TOIUHH MPEIUKIIMOHOT mepuona Ouhe
54.540 ToHa, mWTO je BUIIC U O MAaKCUMAITHO OCTBapeHe Mpou3Bome u3 2009
TOJIUHE.
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10.

11.

Ha mpuHOCc jeuma y Tekyhem mepuody 3HadajaH CTATHUCTHYKH YTHIQ]
OCTBapyjy TNpPHHOCH M3 TPEeTXoaHe TpW TomuHe. Hapennmx mer ronxuna
KpaTame MpHHOCca jeuMa okapakTepucahe ocuuianuje U3 ToAWHE y TOJUHY, a
MOCTUTHYTa BPUjETHOCT y 3a[0j roauHu Omhe Ha HUBOY on 3,47 TOHA 1O
XeKTapy, LITO je CBaKaKO BHIIE OJ OCTBApPEHOT IPOCjeKa M3 MPETXOAHO
aHaJIM3UPAHOT ABaECETABOTOIUIIHET IEPHUOAA.
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