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M3BoA: Y 0BOM pafly cy MpuKasaHW pesynTaTv UCTpaKMBaka yTuuaja ogadpaHux daktopa Ha
NPOAYKTUBHOCT Y NPOU3BOAHM NapKeTa Ha Npumepy n3adpaHor NpousBogHor cuctema y Pe-
nydanum Cpduju. UcTparkusatbe je MMano 3a Un/b 4a YTBPAM 3aBUCHOCT M3mehy npoayKtus-
HOCTU M K/laca M AMMEH3Mja NapKeTa U C TUM Y Be3n AOoHOLWeHe oarosapajyhux 3ak/byyaka,
[aBatbe CTPYYHUX NpenopyKa u npeanarakbe ogrosapajyhux ynpas/badykux mepa Kojuma du
ce nosehana NpoayKTMBHOCT. Y Luu/by yTBphHKBarba 3aBUCHOCTU NPOAYKTUBHOCTU U HaBese-
HUX daKTopa, CNPOBEAEHO je CTAaTUCTUUYKO MOAEMpPatbe Yy NPOorpamckom nakety SPSS, v.20.
Tymauerbem pesyntata odpaheHunx y CTaTUCTUYKOM nporpamy SPSS yCTaHOBJ/bEH je jaK yTuuaj
n3adpaHux pakTopa Ha NPoAyKTUBHOCT. CTaTUCTMYKA 3HAYajHOCT yTMLaja GaKkTopa AMMEH3HMje
Ha NPOAYKTUBHOCT U3Hocua je Sig.' = 0,010, AOK je cTaTUCTMUKA 3HAYajHOCT yTHL@ja daKTopa
Knaca KBa/siMTeTa Ha NPOAYKTUBHOCT n3Hocuna Sig. = 0,000. CTaTUCTMYKa 3HAYajHOCT yTuLaja
WHTEpaKLmje oBUX pakTopa Ha NPOAYKTUBHOCT U3HOocKUAa je Sig. = 0,028. Ha ocHoBy pe3ynTaTta
NCTPaXKMBatba, 3aK/by4YeHO je Aa NPOAYKTUBHOCT NPOU3BOAHE NapKeTa 3aBUCK Of, HaBEeAEHUX

dakTopa.

K/byuHe peuu: NpoLyKTMBHOCT, MapKeT, AMMEH3Mje MapKeTa, Knaca KBaauTeTa napkeTa

YBOA

Mpoussoatba NofoBa Ha d6asu apseTta npesa-
CTaB/ba jeAHy o odnactu ApBHe MHAyCTpuje
Cpduje Kojy unHu Benunkun dpoj npeayseha. Ceoje
npoussoze oBa npeay3eha naacmpajy Kako Ha fo-
Mahem, TaKo M MHOCTPAHUM TPXUWTUMA. KibyUuHM
M3pasu KBasMTeTa eEKoHoOMUje 0BUX npeayseha cy
NPOAYKTUBHOCT U eKoHOMUYHOCT (Glavonjié,
2010). MpoAyKTMBHOCT NpeacTaB/ba cNoCOSHOCT
npeayseha ga npoussese ogpeheHy KONUUUHY

npounsBoAa Yy jeANHULM BpeMeHa y3 yCNoB Aa ce
NPWIYKOM MPOU3BOAHE YTPOLWN MUHUMAHA KO-
JIMYMHA pajHe CHare, a Aa NPOM3BOAM 3310BO/ba-
Bajy ogpehenu ctaHaapa, kBanuTeta. Modosbluarbe
NpPOAYKTMBHOCTU SUTHO fonpuHOCK Nnpodutadun-
HOCTW opraHusaumje. OBa YMHEHNLA YKa3yje Aa je
NPOAYKTUBHOCT jefHa of SUTHUjUX nepdopmaHcu
npeayseha (Phusavat, 2007). Mpu Tome, nep-
bopmaHce npepcTaB/bajy cnocodHOCTM aa ce

1 Sig. — cTaTMCTMYKA 3HAYajHOCT, CTaTUCTMYKA 3HaYajHOCT je Beha je WTOo je BpeAHOCT S/MsKa HyAu.
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NOCTUTHE XKeJbeHU Pe3ynTaT U ebekTn y mepsbu-
BMM jeanHuuama (Sujova, 2015). Og npepyseha
KOja ycBajajy HOBe TexHonoruje (NpojektoBarbe u
KOHTpO/1a NPOU3BOAHOr NpoLieca y3 nomoh pauy-
Hapa) U UCTOBPEMEHO yNaXy Yy HOBe BelTUHe
(obyka 3anocneHunx 3a payyHapcKy NMCMEHOCT U
TEXHUYKE BellTMHE) ovekyje ce Beha npoayKTus-
HOCT HEro Of, OHWX Koja To He unHe (Boothby,
2010). Ynpas/batbe YKyNnHOM npoayKktusHowhy je
nocedaH NpucTyn y nodosbliakby NPOAYKTUBHOCTU
KOjV MMa 3a UW/b A@ NPMMEHOM HU3a anaTa u Tex-
HUMKa Koje ce MpuUMetbyjy y pasnnmumTum cayxdama
npeay3seha ocurypa ycknaheHoCT uenokynHor
npeanyseha npeko au3ajHa Npom3BoAa, Npoueca u
npousBoatbe ca cTpaternjom npeagyseha (Suito,
1998). Takohe, 406pPO je NO3HATa U YNHbEHULA A3
ynpas/bare npoaykTueHowhy n nepdopmaHcama
He camo Aa nomake noseharby KOHKYPEHTHOCTH
npeayseha, Beh n LONPUHOCKM EKOHOMCKOM pacTy
3emsbe (Singh, 2016). Ha npogyKTUBHOCT genyje
BenuKKn Opoj dbaKkTopa Koju ce mory noaennTu y
ABe rpyne, a 70 cy 08jeKTUBHU U cyOjeKTUBHM dak-
Topu. O8jeKTUBHM PaKTOpM NpeacTaB/bajy OHY
rpyny ¢aktopa Koju Ha npeaysehe genyjy Kao
CNosbHU GaKTopM U Ha kKX Npeaysehe He moxe
MHoro ga ytuye (Lazarevié et al.,, 2018).
CydjekTnBHU dpaKkTOopm cy OHM GaKTOPWU KOju Cy Au-
PEeKTHO Be3aHM 3a YHYTpallkbe enemeHTe npeayse-
ha, a Ha Koje npeagy3ehe moxke U Mopa 4a yTmye
42 &1 oncTano Ha TPKULWTY, SUN0 KOHKYPEHTHO U
ocTBapvBano 3as08o/baBajyhy oduT. Heku o, cy-
bjekTnBHMX PaKTopa Ha Koje npenysehe moxke U
MoOpa Aa yTM4Ye Be3aHU Cy 3a MOZeN ynpas/barba
npousBoAHOM U npeaysehem, opraHM3aunoHe
eNnemeHTe, KaPOBCKY NOAUTUKY U Apyro. JeaaH of,
cybjekTnBHMX paKTOpa Ha Koju npeaysehe moxe
[la yTuye je 1 NpoM3BOA, ca CBOjUM KapaKTepucTu-
KaMa, YmMju je yT1Laj Ha NPOAYKTUBHOCT NPOU3BOA-
e aHanu3MpaH y oBom paay. EKoHomuMYHOCT
npeacTaB/ba KOMMIEKCHUjU MOKasaTesb o4 npo-
OYKTUBHOCTM, KOjM nope, paLoHanHor kopuwhe-
Ha pagHe cHare odyxBaTa U ePpUKACHOCT KOpU-
whera cpeactaBa 3a paj M npegmeTta paga
(Glavonji¢, 2010).

HPEAMET U ITA PAAA

OCHOBHU NpeaMeT UCTPaXknBarba y 0BOM pady
npeacras/ba NPOM3BOAHA KNACMYHOT NapKeTa y
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M3adpaHoOM NPOU3BOAHOM cucTemMy y Penydanum
Cpdujn. OCHOBHM LUW/b Paja je UCTParKnBake U
CTaTUCTUYKA aHa/IM3a yTULAja AMMEH3Mja 1 Knaca
KBanuTeTa MapKeTa Kao n3adpaHux dakTopa Ha
NPOAYKTUBHOCT Herose NpPousBoare y nsadpa-
Hom npeaysehy. NocedaH uM/b 0BOr paja npea-
CTaB/ba M3BOhere 3aK/byyaka U C TUM Y Be3n ae-
duHMCcare ogrosapajyhmx npenopyka n mepa us
cermeHTa ynpas/batba NMPOU3BOAHOM Y LW/by MO-
Beharba NPOAYKTUBHOCTU Y M3adpaHOM NPOMN3BOA-
HOM cuUCTeMmy.

METOA PAAA U IIPUITPEMA
TTIOAATAKA

Y cBpxy cnposohera UCTparkMBarba 3a noTpe-
Oe oBor paga kopuwheHe cy cnegehe HaydHe me-
TOAE UCTPaKMBakba: aHaNM3a, NHAYKUMjA, AefyK-
LMja Kao U MeToZe CTaTUCTUYKe aHanm3e. Takohe
KopuwheHe cy U TEXHUKE TEPEHCKOT UCTParKMBa-
Hba Koje Cy cnpoBefeHe y CBPXY CHUMAaHa PagHUX
Ha/siora M NPOM3BOAHOT NpoLLeca, Kao U MHTEpPBjy-
ncarba 3anocsieHnx. HakoH npuKyn/barba, aHaau-
3€ U KOHTPO/1e NMPUKYN/bEHMX NOAATAKA BPLUEHA je
oOpana nogataka y nporpamy MS Excel, a notom 1
y CTaTUCTUYKOM nporpamy SPSS, v.20.

CHMMarem pagHor BpemeHa, yTBpheHo je
CTBapHO UcKopuwhere pagHOr BpemeHa CMeHe.
PesyntaTtu cHMMaHba yKasyjy Aa of, yKynHOr pagHor
BpemeHa (8 yacoBa), edpeKkTMBHO Bpeme paja je
M3Hocuno 7 yacosa. Nyduum BpemeHa ce jaB/mbajy
300r nponucaHe nayse 3a 00POK pagHUKa y Tpaja-
oy 04,30 MMHyTa, Nay3e 3a 04MOp Yy Tpajakby o4, 15
MWHYTA, Kao 1 TPU Nay3e y Tpajakby 04 Mo 5 MUHYTa
KOje cy HametrbeHe 3a dusnnoLKe notpede pagHu-
Ka. Ha ocHOBY pe3ynTaTa CHUMara MOXKe ce CMma-
TpaTW 4a Ce YKyMNHa KOJIMYMHA NapKeTa npounssese
Y jeAHOj cmeHM 3a epeKTUBHMX 7 YacoBa pasa.

3a aHanuM3y yTuuaja MsadpaHux daktopa Ha
NPOAYKTUBHOCT KopuwheH je meTog aHanuse Ba-
pujaHce. MNMopepg, oBor anaTta 3a notpede AOAATHUX
MUCTPakmnBarba Be3a namehy NnpomMeH/bUBUX KOPU-
wheHa je n Kopenauuja.

MpuKyn/bakbe NogaTka 3a notpede oBor paga
00aB/bEHO je y NPOM3BOAHOM CUCTEMY KOjU Ce Ha-
nasny BojsoanHu. MpuKyn/bakbe NnogaTaka spLue-
HO je MeTOAOM CHMMahba PagHUX Hanora, ymje cy
BPEAHOCTM YMUCUBAHE Y YHanpea npunpem/beHe
CHMMaYKe IncTose.
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NcTpaxkmBarbe yTuLaja nsadpaHux dakropa
CNpOBEAEHO je Ha OCHOBY aHa/IN3e pPagHUX Hanora
neT pasMuNTMX AMMEH3Mja NapKeTa Koje ce npo-
nssoge y osom npeagysehy. IumeHsunje napketa
Tj. HberoBa AyXMHa M WMPUHA HA OCHOBY KOjuX je
BpweHa aHanmsa cy: 300x42 mm; 350x42 mm;
350%62 mm; 400x42 mm 1 400x62 mm. MNapkeT ce
nspahyje y jegHoj aMmeHsunju aedouHe.

Y npunpemsbeHe Tadene je ynucmMBaHa Konu-
YMHA CBaKe Kjace napkeTa npousBefeHe Yy TOj
CMEeHM 1 YKYMNHa KONMYMHA NapKeTa NpousseaeHa
Takohe y Toj cmeHu. CBaKa oA HaBeAeHUX AUMEH-
3KWja NapKeTa NPOM3BOAM Ce Y TPU KNnace KanuTe-
Ta, U TO: CTaHAAPAHA Knaca (S — Knaca), pycTuk
Knaca (R — Knaca) v BaH CTaHAapAHa Kiaca napke-
Ta (VS — knaca). 361p cBUX KNaca 3a jeaHy AMMeH-
3ujy Aaje YKyNHY KoNMuMHy napketa (m?) npepahe-
HY Y jegHOj CMeHu 3a Ty AumeH3njy. KonnunHe
napkeTa nNpema Kaacu KBasiuTeTa 3a CBaKy Of
AMMEH3Mja NnponsBeseHe Y 0CMOYaCOBHO] CMEHMU
3a MeTHaecT pajHuX Hanora gate cy y Tadenu 1.

HakoH 3aBpLueHor cHMMarba nogaum us Tade-
Nla cy YHeceHuW y nporpamcku naket MS Excel.
Mocne KoHTpose nogataka y nporpamy MS Excel,

WCTU CYy YHETM Y NPOrpam 3a CTaTUCTUUKY 0dpasay
nogaTaka (SPSS, v.20).

AHanusa yTuuaja nsadpaHux dakTopa Ha npo-
[OYKTMBHOCT NPOM3BOAHE NapKeTa BPLUEHa ja Ha
OCHOBY M3paheHe KoMYMHe NapKeTa y 0CMOYacoBs-
HOj CMEHM Ha /JIMHUKjM 33 npepagy MPeTXOLHO
WCKPOjEeHUX M OCYLLUEHWUX efleMeHaTa y roToB nap-
KeT. J/InHuja 3a npepasy enemeHata y rotos napket
ce cacToju oA, TPU MaLUMHe NoBe3aHe TpaHcnopTe-
puma. MpoLiec NponsBoAHe NoYUHLE Ca ylarakem
Yy MalluHy enemeHata o, Kojux he 6utu npousse-
OeH napkert. [locne Tora enemeHTH ce TpaHcnopTe-
puma foBoAe Ha ABOCTPaHy PeHANCAs/bKY Ha Kojoj
ce odpahyjy nvue v Hanuuje cBakor enemeHTa.
HakoH odpage nnua v Hanuuja BpLUK ce Knacupa-
Hbe eflemeHaTa 1 TOM NPUMKOM ce oapehyjy avue
M Hanuyje napkeTa. HakoH Knacupaka enemeHTH
oA/1a3e Ha YeTBOPOCTPAHY PeHAMCa/bKY Ha Kojoj ce
BPLUM KOHAYHO AMMEH3MOHUCaHe NONPeYHOr npe-
CeKa v u3paga enemeHara Bese no AyuHu. Mocne
n3pase eneMeHaTta Bese NapKeTHe Jalluuiie oana-
3e Ha ABOCTPaHy rnofanuuy Ha Kojoj ce nspahyjy
4YeoHW enemeHTH Be3e. HakoH obpase Ha 0BOj Nn-
HWjM NapKeT ce TPAaHCMOPTYje Ha CTO 3a Knacuparbe

Tadena 1. KosiMumHe napketa npema K/iacu KBaauTeTa v AMMeH3Mjama

1 2 3 4 5 6 7

Anmen.

PaaHu Hanor

8 9

mZ

10 11 12 13 14 15

(S) knaca KBanuteta

300x42
350x42
350x62
400x42
400x62

32.76
24.25
148.43
30.24
104.16

36.54
35.28
20.83
26.04
39.68

85.86 43.47
104.37 102.17
41.66 52.08
41.16 37.8

27.77 22.81

49.77
42.63
42.63
47.04
19.84

38.43 32.76
47.775 45.57
53.816 37.32
49.56 47.04
83.32 14.88

38.49
36.75
92.01
37.8
68.48

39.06
77.17
63.66
46.2

18.84

40.95
47.04
39.06
63.3
82.33

90.18

37.49

52.08

55.44
114.10

71.19
48.51
52.94
47.04
90.27

70.56
92.61
243
42.84
43.65

91.35
66.13
95.48
36.96
21.82

66.15
59.39
1233
80.1
22.82

(R) knaca kBanuteta

300x42
350x42
350x62
400x42
400x62

82.53
83.05
71.17
82.32
76.38

100.17
86.73
77.04
85.86
90.27

56.7
60.27
75.51
110.4
69.44

88.83
55.125
150.16

100.8

75.39

90.09
106.57
80.11
109.2
124.99

99.54 108.36
91.14 83.05
93.74 98.95
101.64 105

151.78 91.26

76.23 95.13
93.35 85.99
71.18 115.07
121.8 111.72
136.9 90.27

89.46
64.68
88.16
103.32
111.1

85.86
82.32
128,38
99.12
116.1

88.20
92.61
114.58
99.12
76.38

80.01
86.73
78.12
96.6
98.21

68.04
101.43
87.66
94.92
111.10

79.38
86
84.2
78.96
99.2

(VS) knaca kBanuteta

300x42
350x42
350x62
400x42
400x62

16.38

21.31
1.73
18.48
6.94

18.9
16.90
39.66
20.16
71.42

7.56
8.82
13.89
15.95
71.42

13.23
13.25
23.44
13.44
60.51

15.12
21.31
11.75
15.96
72.41

18.9
20.58
16.18

20.161
17.85

22.68
20.58
35.59
22.68
64.48

9.45
16.17
32.12
20.16
15.87

14.49
13.96
2331
20.16
78.36

15.12
11.02
27.03
20.16
10.91

5.04
14.07
66
17.6
6.94

5.04
14.07
243
18.48
4.96

6.03
7.35
65.1
19.32
19.84

3.78
13.96
17.3
21
5515

3.15
17.18

6.07

5.04
43.65

WU3Bop: N3adpaHu nponssoaHu cuctem (2019)
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re ce BPLUKM HEroBO KNacupare npema nomeHy-
TUM K/1acama, @ HaKOH TOra U HEeroBo NakoBakbe.
Ha ocHoBy pe3synTaTta npuKasaHux y Tadenu 1,
BpLeHa je aBodaKTOPCKa aHa/n3a BapujaHce ca
un/bem yTBphrBara yTULaja AMMeH3uje napketa
M KNnaca KBanuTeTa NapKeTa Ha MPOAYKTUBHOCT
Herose npoussoare. Takohe 0BOM aHann3om f0-
OujeHu cy 1 pesynTaT UHTepakuuje dpakTopa Au-
MeH3Mje 1 Kiace KBanuTeTa napkeTa Ha NpoAyK-
TMBHOCT. Ha ocHOoBYy pe3ynTata [o0ujeHux
obpagom nogataka ABOGAKTOPCKOM aHaNU30M
BapwujaHce jaBuaa ce noTpeda 3a HaKHAAHUM UC-
TpaxkmBarbeM. Llnsb HakHagHOr nUcTpaxknBarba je
610 fa ce yTBpAM Ja W YHYTap jeAHe AMMeH3uje
napKeTa NOCToje 3HayajHe CTaTUCTUUYKE pas/nKke
nsmehy cpearmx BpegHOCTU MPOAYKTUBHOCTH
Pa3IMYUTUX KNaca KBasuTeTa napkeTa. 3a notpede

oBe aHa/M3e BpLIeHa je jeaHodaKTOpCcKa aHaAmnsa
BapujaHce M KopenaumoHa aHaausa.

PE3YATATU UCTPAJKUBAKbA U
OBPAAE ITIOAATAKA

3a notpede ABODAKTOPCKe aHaNN3e BapujaHce
NnocTaB/beHe Cy TPU HyATe XMnoTese: Aa He NocToje
yTULAjU: AMMEH3Kje NapKeTa, Kiaca KBanuTeTa 1
HUX0BE MHTEpaKLMje Ha NPOAYKTUBHOCT U Npema
UM TPU anTepHaTUBHE XMnoTese Aa TM yTuuajn
nocroje.

Pe3ynTati UcTpaxkmsarba NpuKasaHu cy y Tade-
nama og, 2 oo 8. Tabena 2 npukasyje pesyntate fe-
CKpuNTMBHe 0dpajie noAaTaka 3a CBe aHa/M3upaHe
OMMeH3unje nodesbeHe Npema Kaacu KBaauTeTa.

Tabena 2. PesyntaTv geckpuntneHe odpase nofartaka 3a AMMEH3Mje node/beHe Npema Knacu KeaauTera

Descriptive Statistics
Dependent Variable: kolicina

dimenzije parketa klase parketa Mean Std. Deviation N
1 standard 55.16800 21.758997 15
1300%42 2 rustik 85.90200 13.030516 15
3 van standardna 11.65800 6.316222 15
Total 50.90933 34.149855 45
1 standard 57.80913 25.307533 15
2 rustik 83.93707 14.201182 15
2 350*42
3 van standardna 15.37033 4.384656 15
Total 52.37218 33.023672 45
1 standard 62.63827 36.474615 15
2 rustik 93.92940 22.659873 15
3 350*62
3 van standardna 26.89660 18.813754 15
Total 61.15476 38.292990 45
1 standard 45.90400 13.264953 15
2 rustik 100.05200 11.460580 15
4 400%42
3 van standardna 17.91940 4.255999 15
Total 54.62513 35.948316 45
1 standard 51.65173 34.994778 15
2 rustik 101.24947 24.011799 15
5400*62
3 van standardna 40.07600 28.673768 15
Total 64.32573 39.430039 45
1 standard 54.63423 27.563674 75
ol 2 rustik 93.01399 18.768639 75
ota
3 van standardna 22.38407 18.494113 75
Total 56.67743 36.298694 225
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PesynTtaTu nctpaxuara y Tadenun 2 nokasyjy
3 je ucTparkmsaroe 00yxBaTuUIO YKyNHO 225 ene-
MeHaTa y y30pKy. CBaKa og neT AMMeH3Knja napke-
Ta UMa TPM Kace KBasIMTETa, a CBaKa Kaaca KBanu-
TeTa ce cacToju O, NeTHAaeCT enemeHarTa.

M3 Tabene 2 ce moxKe youuTu aa je y npowu-
3BOAHM MapKeTa duna Haj3acTyn/beHuja pycTuK
Knaca KBanuTeTa, Ynje ce npoceyHo yyewhe no
pagHOM Hanory KpeTtano og 83,937 m? 3a AMMeEH-
3unje napketa 350 x 42 mm go 101,249 m? 3a au-
meH3uje napketa 400 x 62 mm, O4HOCHO ca Npo-
ceyHum ydyewhem oBe Kjaace KBaauTetTa Mo
pagHOM Hanory 3a neT pasinyYUTUX AMMEH3Mja
napkeTay nsHocy og 93,013 m?. [pyra no yvewhy
Yy NPOU3BOAHM je CTaHAapAHa Knaca KaBanuTeTa
yuje ce yyewhe No pagHOM Hanory NPOCEYHO Kpe-
Tano o 45,904 m?3a gumeHsuje napketa 400 x 42
mm g0 62,638 m?3a gumeHsunje 350 x 62 mm, oa-
HOCHO ca NpoceYHUM yyewwhem nNo pagHOM Hanory
3a NeT PasnYnMTUX AMMEH3Kja NapKeTa y U3Hocy
og, 54,634 m?. Hajmame yyewhe y npussogu
MMana je BaH CTaHAapAHa Knaca KeaaureTa yuje
ce npoceyHo yyewhe No pagHOM HaNoOry KpeTtano
y oncery og, 11,658 m?3a anmeHsuje napkera 300
x 42 mm, go 40,076 m? 3a aumeH3nje napkerta 400
X 62 mm, ogHOCHO npoceyHo yyewhe oBe Knace
KBanuTeTa No pagHOM HaNory 3a net pas’anymTnx
AVMeH3Mja napkeTa je 22,384 m?,

Pe3syntatu nctpaxkmBarba yTmuaja HaBeaeHUX
baKTopa U HUXOBE UHTEPAKLMje Ha NPOAYKTUB-
HOCT NpMKasaHu cy y Tabenu 3.

Pe3yntaTu uctpaxmsarba NpuKasaHu y Tabenu
3 nokasyjy 3Ha4ajaH yTuuaj nsadpaHux paktopa u
HbUXOBE WHTEepaKuuje Ha NPOAYKTUBHOCT.
CTaTUCTUYKA 3HAYajHOCT yTULAja GaKTopa gUMEH-
3uMje Ha NPOAYKTUBHOCT U3Hocuna je Sig. = 0,010,
[OK je CTaTUCTMYKA 3HaYajHOCT yTuuaja daktopa
Knaca KBasMTeTa Ha NPoAyKTUBHOCT U3HOCKUAA Sig.
=0,000. CTaTUCTMYKA 3HAYajHOCT yTUL,Aja MHTEPaK-
umje oBux GpaKkTopa Ha NPOAYKTUBHOCT U3HOCKAA
je Sig.=0,028.

[a &u ce yTBpauna pasnuka nsmehy cpesrounx
BPeAHOCTU NPOAYKTUBHOCTM aHANIN3UPAHUX OU-
MeH3Mja NapKeTa BPLUEH je HaKHagHu TecT Tukey
HSD TecT. Pe3yntaTn oBOr Tecta NpuKasaHu cy y
Tabenu 4.

Mopaum npukasaHu y Tabenun 4 nokasyjy aa
NocToju 3HaYajHa pa3nnka nsmehy cpearbux Bpea-
HOCTW HMBOA NPOAYKTMBHOCTN NPON3BOALE OApe-
HeHunx gumeHsuja napkeTta. lumeHsunje napkeTa
4mnju ce HUBOW NPOAYKTUBHOCTU MehycodHo cTaTu-
CTMYKM 3HAYAjHO Pa3/IMKYjy U34BOjeHe cy U3 Tade-
ne 4 v npuKasaHe y Tabenu 5.

[a dv ce yTBpAWMNO fa M NOCTOjU pasfiMKa Us-
mehy cpearbux BpeAHOCTU NPOAYKTUBHOCTU pa-
3/IMYUTUX KNaca KBanuTeTa ypaheH je HakHagHU
TecT. 3a HaKHagHK TecT u3adpaH je Tukey HSD TecT.
Pesyntatu aHanuse Tukey HSD TecTa npuKasaHu cy
y Tadenu 6.

Tabena 3. Pe3yntaTu UcTparknBakba ABodaKTOPCKe aHann3e BapujaHce - ANOVA I

Tests of Between-Subjects Effects

Dependent Variable: kolicina

SOHICS SumTZ? :ql :Jla res Clj S“:S: :e F Sig- P:qrﬂ::‘:;a
Corrected Model 201465.345° 14 14390.382 32.260 .000 .683
Intercept 722774.406 1 722774.406 1620.294 .000 .885
dimenzije 6055.247 4 1513.812 3.394 .010 .061
klase 187541.610 2 93770.805 210.213 .000 .667
dimenzije * klase 7868.488 8 983.561 2.205 .028 .077
Error 93675.975 210 446.076
Total 1017915.726 225
Corrected Total 295141.320 224

a. R Squared = .683 (Adjusted R Squared = .661)
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Tadena 4. Pesyntatu Tukey HSD TecTa 3a aHaNU3y NPOAYKTUBHOCTM U3MeRY pasinymMTMX AMMEH3Nja NapKeTa

Multiple Comparisons

Tukey HSD

Dependent Variable: Kolicina parketa

(1) Dimenzija () Dimenzija Mean . 95% Confidence Interval
. Std. Error  Sig.
parketa parketa Difference (I-J) Lower Bound  Upper Bound
2.000 350x42 -4.388533 8.808756  .987 -29.05440 20.27733
3.000 350x62 -30.736267" 8.808756  .007 -55.40213 -6.07040
1.000 300x42
4.000 400x42 -11.147400 8.808756 .713 -35.81326 13.51846
5.000 400x62 -40.249200" 8.808756  .000 -64.91506 -15.58334
1.000 300x42 4.388533 8.808756  .987 -20.27733 29.05440
3.000 350x62 -26.347733" 8.808756  .030 -51.01360 -1.68187
2.000 350x42
4.000 400x42 -6.758867 8.808756  .939 -31.42473 17.90700
5.000 400x62 -35.860667" 8.808756 .001 -60.52653 -11.19480
1.000 300x42 30.736267" 8.808756  .007 6.07040 55.40213
2.000 350x42 26.347733" 8.808756  .030 1.68187 51.01360
3.000 350x62
4.000 400x42 19.588867 8.808756  .183 -5.07700 44.25473
5.000 400x62 -9.512933 8.808756  .816 -34.17880 15.15293
1.000 300x42 11.147400 8.808756  .713 -13.51846 35.81326
2.000 350x42 6.758867 8.808756  .939 -17.90700 31.42473
4.000 400x42
3.000 350x62 -19.588867 8.808756  .183 -44.25473 5.07700
5.000 400x62 -29.101800" 8.808756 .013 -53.76766 -4.43594
1.000 300x42 40.249200° 8.808756  .000 15.58334 64.91506
2.000 350x42 35.860667" 8.808756 .001 11.19480 60.52653
5.000 400x62
3.000 350x62 9.512933 8.808756  .816 -15.15293 34.17880
4.000 400x42 29.101800° 8.808756 .013 4.43594 53.76766

*. The mean difference is significant at the 0.05 level.

Tabena 5. MehycodHo ynopehusarbe NpoayKTMBHOCTM U3mehy AnmeHsuja

MehycodHo ynopehusarbe npogyKTMBHOCTM usmehy aAnmeHsuja

PeaHu &poj 3HauajHocr (Sig.)
AumeHsuja 1 AumeH3suja 2
1 300x42 350x62 .007
2 300x42 400x62 .000
3 350x42 350x62 .030
4 350x42 400x62 .001
5 400x42 400x62 .013

UsBop: OpurmHan
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Ha ocHoBy pe3ynTtaTta n3 Tabene 6 moxe ce yo-
YMUTU A3 NOCTOjU CTAaTUCTUYKM 3HAYajHA Pa3/IMKa
nsmehy cpearux BpeAHOCTU NPOAYKTUBHOCTH 33
pesnnyuTe Knace KBaaMTeTa NapkeTa.

3a noTtpede UcTparkMBatrba Aa M YHyTap jeaHe
ANMEeH3Mje napKeTa NocToje 3HavajHe CTaTUCTUYKe

pasnuke nsmehy cpegrnx BpegHOCTU NPOAYKTUB-
HOCTW Pas3NMYUTUX KNaca KBanuTeTa NapKeTa Bp-
WweHa je jegHopaKTOPCKa aHanuM3a BapujaHce.
Pe3yntatu oBor uUcTpaxuBakba NpuKasaHu cy y
Tadenun 7.

Tadena 6. Pesyntatu Tukey HSD TecTa 3a aHaM3y NPOAYKTMBHOCTM M3MeRy pasnymMTMX Knaca KBaauTeTa

Multiple Comparisons

Dependent Variable: kolicina

Tukey HSD
Mean 95% Confidence Interval
(1) klase parketa (J) klase parketa Difference Std. Error Sig. Lower Upper
(1) Bound Bound
2 rustik -38.37976" 3.595120 .000 -46.86260  -29.89692
1 standard 3 van standardna 32.25016" 3.595120 .000 23.76732 40.73300
i 1 standard 38.37976" 3.595120 .000  29.89692 46.86260
3 van standardna 70.62992" 3.595120 .000 62.14708 79.11276
3 van standardna 1 standard —32.25016: 3.595120 .000 -40.73300 -23.76732
2 rustik -70.62992 3.595120 .000 -79.11276 -62.14708
Based on observed means.
The error term is Mean Square(Error) = 484.683.
*. The mean difference is significant at the 0.05 level.
Tadena 7. YT1uaj Knace KBanuTeTa NapKeTa Ha MPOAYKTUBHOCT jefiHe AUMEH3Mje NapKeTa
ANOVA
kolicina
dimenzije parketa Sum of Squares df Mean Square F Sig.
Between Groups 41749.352 2 20874.676 91.670 .000
1300x42 Within Groups 9564.001 42 227.714
Total 51313.353 44
Between Groups 35925.588 2 17962.794 62.561 .000
2 350x42 Within Groups 12059.180 42 287.123
Total 47984.768 44
Between Groups 33749.990 2 16874.995 23.034 .000
3 350x62 Within Groups 30769.547 42 732.608
Total 64519.537 44
Between Groups 52304.539 2 26152.269 241.096 .000
4 400x42 Within Groups 4555.844 42 108.472
Total 56860.382 44
Between Groups 31680.629 2 15840.314 18.114 .000
5 400x62 Within Groups 36727.403 42 874.462
Total 68408.032 44
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Tabena 8. KopenauunoHa aHanm3a usmehy knaca KBanuteta napketa

Correlations

Klasa_S Klasa_R Klasa_VS
Correlation Coefficient 1.000 -.126 -.647"
Klasa_s Sig. (2-tailed) .280 .000
_g N 75 75 75
o Correlation Coefficient -.126 1.000 .378™
g Klasa_R Sig. (2-tailed) .280 ; .001
§ N 75 75 75
& Correlation Coefficient -.647" .378™ 1.000
Klasa_VS Sig. (2-tailed) .000 .001
N 75 75 75

**_ Correlation is significant at the 0.01 level (2-tailed).

PesynTati oBOr UCTpakMBarba yKasyjy Aa yHy-
Tap jeAHe AMMEH3Mje napKeTa NocToje 3HayajHe
CTATUCTUUKE pa3fivKe namehy cpeatnx BpeaHoCTU
NPOAYKTUBHOCTU Pa3IMYUTMX KNaca KBaauTeTa.

3a noTtpede UcTpaxkmnBarba yTULAja jegHe Ha
OPYry Knacy KBaanTeTa BpLUEHa je KopenauMoHa
aHa/nM3a. Pe3yntaTn OBOT UCTPAXKMBAHA CY NPUKa-
3aHu y Tabenn 8.

Pe3ynTtaTu uctparkmBarba NpMKasaHu y Tadenu
8, NOKasyjy 3HauyajHy Kopenauujy nsmehy pasnmum-
TUX K/laca KBaauTeTa napkeTa. Mopact yyewha S
KNnace KBasiMTeTa MMa jak, HeratMBaH M CTaTUCTWY-
KM 3HaYajaH yTuuUaj Ha yyewhe VS Knace KBanuTeTa
napkeTa, O4HOCHO Aa ca nopactom yyewha S kKnace
KBa/InTeTa NapKeTa A01a3u A0 3HAYAjHOT CMakbe-
Ha yyewha VS Knace KBanuteTta napketa. Ytmuaj S
Knace KBanuTeTa Ha R Knacy KBanuTeTa napketa
HUje jak HUTK CTaTUCTUYKM 3HaYajaH. Takohe us Ta-
Oene 8 ce moxe BMAeTH 3aBMcHOCT namehy R n VS
Knace KBanuteTa napketa. Ytmuaj R knace KBanute-
Ta Ha VS Knacy KBanuTeTa NapKeTa je cpete jaun-
He, MO3MUTUBAH U CTaTUCTMYKM 3HaYajaH, LWTO rOBO-
pu Aa ca nopactom yyewha R Knace KBanuteTta
pacte u yyewhe VS Knace KBanuTeTa napkeTa.

ANCKYCHJA PE3YATATA
HNCTPAJKHMBAIHA

Pe3yntaTi ucTpaxmBarba NpuKasaHu y Tabena-
Ma o4, 2 0 8 NoKas3yjy Aa NOCTOjM 3HAYajaH yTULaj
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onadpaHux pakTopa Ha NPOAYKTUBHOCT NPOU3BOA-
Hbe NapKeTa y M3adpaHoM NPOU3BOLHOM CUCTEMY.

Ha ocHoBy pe3yntaTta npukasaHux y Tabenu 2
MOMKe Ce 3aK/byuuUTU Aa y NPOU3BOAHM Y n3adpa-
HOM npeay3ehy HajBuMLLE yYecTBYje NapKeT pycTuK
Knace ca npoceyHum ydyewhem og 93,013 m?
3aTum cneam cTaHfapAHa Kiaca KBanuTeTa ca
npoceyHum yyewhem og 54,634 m2. Hajmarbe yde-
whe y npon3BoaHM NapKeTa y n3adpaHom npeay-
3ehy MMa BaH cTaHZapAHa Knaca KBaauTeTa ca
npoceyHnm yyewhem og 22,384 m2.

Y tadenu 3 (ANOVA Il) npeacras/beHn cy pe-
3yATaTU UCTParkMBarba ABOGAKTOPCKE aHanu3e
BapujaHce. Ha ocHOBY pe3ynTtaTa NpuKasaHux y
0BOj Tadenn MorKe ce younTtu aa je ytuuaj daktopa
AMMeH3Mje napKeTa Ha NPOAYKTUBHOCT Herose
npou3BoAHEe CTaTUCTUYKM 3HavajaH (Sig. = 0,010),
[OOK BenYMHa OBOT yTULAja HA NPOAYKTUBHOCT MO
Koenovom kputepujymy 3a nopehetbe rpyna cpes-
He jaunHe nsHocw (Partial Eta Squared = 0,061)%.

Y cBpXy UCTpaXkmBaka U3Mehy Kojux gumeH-
3Mja MapKeTa ce jaB/ba CTAaTUCTMYKM 3HAYajHa pa-
3/IMKa NPOAYKTMBHOCTM Npou3Boare ypaheH je
HaKHagHU TecT. Ha ocHoBY pe3ynTaTa HaKHaAHOr
TecTa nNpuKasaHor y Tadenu 4, Moxe ce yountu aa
ce CTaTUCTUYKM 3HaYajHa pas/ivMKa NPOAYKTUBHO-
CTV Npou3BOAHE NapKeTa jassba n3mehy net pa-
3IMYUTUX ANMeH3Nja. InmeH3nje Ymja ce Npoayk-
TUBHOCT CTAaTUCTUYKWM 3HAYAjHO pa3uKyje
npvKkasaxe cy y Tadenu 5. Noaaum s tadene 5 no-
Ka3yjy 4a, nopej, 3Ha4yajHe CTaTUCTUUKe pas/inKe y
NPOAYKTUBHOCTM 33 pasivuute ayxKuHe (pesHu
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6poj 1., 2. 1 4.), NOCTOjU N CTaTUCTUYKM 3HaAYajHa
pa3nunKa y NpoAyKTUBHOCTM NPOM3BOAHE 3a Nap-
KeTe UCTe AYKUHE, @ Pa3MuuTe WUpUHe (peaHun
6p0oj 3.mn5.).

C TMMm y Be3u, aKo ce nopes pesynTaTta u3 Tade-
ne 5 aHanu3upajy n pes3yntati UCTparkmBaka 13
Tabene 2 moxe ce 3aK/by4ynTH fa ce ca noseha-
Hem WupuHe 3a 20 mm MOXKe OCTBapUTU CTaTU-
CTMYKM 3HaYajHO Beha NPOAYKTMBHOCT NPOU3BOA-
e napKkeTa. Ha oCHOBY HaBegeHUX pe3ynTtaTta
MOKe Ce 3aK/byuuTW A3 je NpBa HyATa xunortesa
OnoBprHyTa.

Pe3yntatm mnctpaxusara ytuuaja paktopa
Knaca KBasMTeTa Ha NPOAYKTUBHOCT NPUKa3aHu y
Tabenu 3 yKasyjy Ha 3HauyajaH yT1Laj oBor dpaKTopa
Ha NPoAYKTMBHOCT. CTaTUCTUUYKA 3HAYAjHOCT yTU-
uaja daKTopa K/iaca KBaauTeTa Ha NPOAYKTUBHOCT
je Sig. = 0,000, LOK BeNIMYMHA YyTULAja OBOT paKTo-
pa Ha npoayKkTMBHoOCT u3Hock (Partial Eta Squared
= 0,667)% wTo ce no Koenovom Kputepujymy 3a
nopehere rpyna Moxe cMaTpaT 3Ha4ajHUM yTu-
uajem. Ha ocHoBy pesynTtaTa HaKHagHMX TeCTOBa
npuKasaHux y Tadenn 6 moxe ce youuTu aa ce
NPOAYKTUBHOCT MPOU3BOAHE MapKeTa CTaTUCTUY-
KM 3Ha4ajaHo pasnukyje namehy cBMx aHanusmpa-
HWX KNaca KBannuTeTa napkeTa. Pesyntatn aHanmse
npvKasaHu y Tadenu 7 ykasyjy Aa 3a jeaHy AUMeH-
3Mjy NapKeTa NOCToje 3Ha4yajHe CTaTUCTUYKe pa-
3/IMKe Y NPOAYKTUBHOCTU NPOU3BOAHE PA3NNYU-
TUX Knaca KBasuTeTa napkeTa. Ha ocHoBy
aodujeHnx pesyntaTta Apyra Hy/aTa XxunoTesa no-
CTaB/beHa 3a notpede UCTpaxkuBara yTuLaja dak-
TOpa Knaca KBanuTeTa Ha MPOAYKTUBHOCT je
OMnoBprHyTa.

3a noTtpede ucTparkmBarba yTuuaja yyewha
jeiHe knace KBanuTeTa Ha yyewhe apyre Knace
KBa/nMTeTa BPLUEHa je KopesnaumoHa aHanusa.
Pe3syntaTu uctparkmBata npuKasaHu y tabenn 8
YKa3yjy Ha BeIMKM yTMULAj S Knace KBaauTeta Ha VS
Knacy Keanuteta. KoedumumjeHT Kopenauymje nsHo-
cu (-0,647) wTto ce no Koenovom KpuTepujymy 3a
KOpenaumnjy Moxe CMaTpaTh jakom KopenaLmjom.
OBaj KoeduUMNjeHT Kopenauyumje nokasyje Aa ca
noseharwem yyewha S Knace KBanuTeTa Aonasu
[0 cMatbetba yyewha VS knace kBanuteTa. Takohe

2 Partial Eta Sgaured — nokasaTes/b BeAMUMHE yTULAja, Cpa-
3MepaH je Aeny BapujaHce 3aBUCHE NPOMEH/bUBE KOjU je
odjalwHeH He3aBUCHOM NPoMeH/bUBOM. [oKasaTesb Ben-
YMHe yTuuaja je Behu WTO je BpegHOCT SaunKa jeAnHULM.

13 nogaTaka y Tadenun 8 moxe ce BUAETU 43 S Kna-
ca MMa many Kopenauujy ca R knacom, koepumuu-
jeHT Kopenauuje 3a oBe ABe KJlace WU3HOCHU
(-0,162). YTnuaj R knace Ha VS Knacy je cpeare
BE/IMUMNHE, KoePULIMjEHT KopenaLumje 3a oBe ABe
Knace nsHocm (0.378) wro ykasyje ga ca noseha-
HeM R Knace pacTe u yyewhe VS Knace KsanuTeTa
napkerta.

Ha ocHoBy f00MjeHMX pe3ynTaTta NPUKasaHux y
Tadenu 3 MoXKe ce youuTu 4a je yTmuaj MHTepakum-
je dakTOpa AMMEH3Mje NapKeTa 1 Knaca KBanuTeta
napKeTa CTaTUCTUYKM 3Ha4YajaH (Sig. = 0,028) 1 aa
je BenMumHa oBor yTuuaja Ha NPOAYKTUBHOCT npe-
ma Koenovom KpuTepujymy 3a nopeherse rpyna
cpearse jaunHe (Partial Eta Squared = 0,077). Ogaj
pes3ynTaT yKasyje Ha To Aa ce yTuuaj jeaHor paKkTo-
pa Ha 3aBUCHY NPOMEH/bUBY MEHA Ca MPOMEHOM
BpeAHocTn apyror ¢akTopa. Ha ocHoBy oBor pe-
3ynTata Tpeha HyATa XxMnoTesa NocTas/beHa 3a no-
Tpede UCTpaXkmMBatrba yTULAja MHTEPaKLUMje n3adpa-
HUX GaKTOpa Ha NPOAYKTUBHOCT je ONOBPrHyTa.

Tymauerem pesynTata UCTPaXKMBakba NpuKa-
3aHMX y Tadenu 3, Takohe ce moxke younTu ga y
nopehemy ytnuaja paktopa AMMeH3Mja 1M Knaca
KBanuTeTa NapKeTa Ha NPOAYKTUBHOCT, Behu yTu-
Laj Ha NPOAYKTUBHOCT MMa GaKTOp Kaca KBasu-
TeTa. CTaTUCTMYKA 3HAYAJHOCT yTULAja KNaca KBa-
IMTeTa Ha NPOAYKTUBHOCT M3HocK (Sig. = 0,000), a
Be/IMYMHA yTULaja oBor dakTopa nsHocwu (Partial
Eta Squared = 0,667). CTaTUCTMYKa 3HAYajHOCTH
yTuuaja ¢paktopa AMMEH3MNja Ha NPOAYKTUBHOCT
n3Hocwu (Sig. = 0,010), AOK Herosa BeNUYMHA YTH-
uaja nsHocwu (Partial Eta Squared = 0,061).

3AKAYIIH

Pe3yntatu nctpaxkmsarba NpuMKasaHW y OBOM
paay yKasyjy Ha jak yTuuaj aHanusmpaHmnx GpakTo-
pa Ha NPOAYKTUBHOCT NMPOWU3BOAHE NapKeTa.
dPaKTOp AMMEH3Mje NapKeTa MMA 3HaYajaH yTULaj
Ha NPOAYKTUBHOCT, a/M yTULAj OBOr paKTopa Ha
NPOAYKTUBHOCT 3aBUCU U of Apyrux daktopa,
melhy Kojuma je 1 Knaca KBaimTeTa napkerta.

Ha ocHoBy pasynTaTta ncTparkmarba MOXe cy
3aK/byunTU A3 GAKTOP KNaca KBanauTeTa MMa 3Ha-
YajaH yTuUaj Ha NPOAYKTUBHOCT, U A3 pasnnyuTe
KNnace KBa/suTeTa napkeTa Mmajy pasanymty npo-
OYKTUBHOCT. YTuuUaj] WHTepakuuje dakTopa
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AMMEH3Kje NapKeTa 1 Kaaca KBaauTeTa napkeTa je
Takohe 3HayajaH LITO roBOpM Aa ce ca NPOMEHOM
BPeAHOCTM jefHe He3aBUCHE Mera U BPeaHOCT
yT1uaja aApyre He3aBMCHE Ha 3aBUCHY NPOMEH/bU-
BY, Tj. GAKTOPU He yTUYy CaMOCTasIHO.

PesyntaTtu uctpaxkmearba KoepuumjeHTa Kope-
Naumje yKasyjy Ha M3parkeHy Kopenauujy usmehy
S 1 VS knace kBanuTeTa. Takohe Kopenauuja nusme-
Ny knace kBanuteTta VS n R je cpeare jaunHe.
BpegHocT oBMx KoeduumjeHaTa Kopenaumje ykasy-
je 4a ca NpoMeHOM KONMYMHE jegHe Knace KBaiu-
TeTa A0N1a3n U A0 NPOMEHe Apyre Knace KBasiuTe-
Ta, WTO je nocedHO M3parkeHo y oaHocy S u VS
Knace KBanuTeTa.

Ha ocHoBy pe3synTaTta UCTpaxkmMBarba, MOXKe ce
3aK/bYYUTU A3 NPOAYKTUBHOCT MPOU3BOAHE NapKe-
Ta 3HayajHO 3aBMCK oA daKTopa AMMEH3Nja NapKe-
Ta u daKTopa Knace KBanuteTa napketa. C tum y
BE3M Kao OCHOBHa Mepa 3a nodosbluakbe NpoaykK-
TUBHOCTM MPOM3BOAHE MOXKE Ce HaBeCTU noTpeda
3a KynoBMHOM pe3aHe rpahe WwTo dosber KBanuTeTa
13 KOje Ce MOXKe NMPOU3BECTM KBAaZIMTETHUjU NapPKeET,
Behux aumensuja. Mopes noseharba NPoAYKTUBHO-
¢, napket Behux anmeHsuja, S 1 R Knace KBanuTe-
Ta MMa 1 Behy TPXKULLHY BPEeAHOCT, YuMe ce nopes,
€KOHOMCKe KopuCTU of, noBehakba NpoayKTUBHO-
CTW, OCTBapyje M AofaTHa EKOHOMCKa A0OUT Kpo3
NaacMaH CKyn/ber NPom3BOAa Ha TPXKMULUTE.

ANALYSIS AND ASSESSMENT OF PRODUCTIVITY IN THE PARQUET
PRODUCTION BY APPLYING THE METHODS OF STATISTICAL MODELING:
CASE STUDY OF SELECTED PRODUCTION SYSTEM IN SERBIA

Miljan Kalem, M.Sc., assistant, University of Belgrade — Faculty of Forestry, miljan.kalem@sfb.bg.ac.rs
Dr Slobodanka Mitrovic, Full Professor, University of Belgrade — Faculty of Forestry,
Aleksandra Lazarevic, M.Sc., assistant, University of Belgrade — Faculty of Forestry

Abstract: In this paper, researching results of the selected factors’ influence on productivity
of parquet production on the example of the selected company in the Republic of Serbia are
presented. The analysis has included the influence of the two main factors, dimension and
class of parquet quality on productivity. This research has had an aim to determine dependency
between the productivity and the mentioned factors, to get corresponding conclusions, to give
expert recommendation and to propose suitable management decisions, which would provide
an increase in the productivity in the selected company. In order to determine the dependency
between the productivity and the mentioned factors, statistical modeling is performed in the
program SPSS v.20. Interpretation of the results in the statistical program SPSS, established a
strong influence of the analyzed factors on productivity. Statistical significance of the factor
dimension influence on productivity is Sig.!= 0.010, while the statistical significance of the par-
quet class quality factor influence on productivity is Sig. = 0,000. Statistical significance of the
factor interaction influence of these factors on productivity is Sig. = 0,028. According to the re-
searching results, it is concluded that parquet productivity depends on the mentioned factors.

Key words: productivity, parquet, dimension, classes, quality

1 Sig — statistical significance, statistical significance is more if value closer null

INTRODUCTION

The wood flooring production represents one of
the areas in Serbia’s wood industry consisted of a
large number of companies. These companies place
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their products on the domestic as well as the inter-
national markets. The key indicators of the business
success of these companies are productivity and
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economy (Glavonji¢, 2010). Productivity repre-
sents the ability of a company to produce a certain
amount of products in a unit of time with a condi-
tion that a minimal amount of working force is
spent during the production process simultane-
ously with the products that satisfy a certain
standard of quality. Productivity improvement sig-
nificantly contributes profitability of an organiza-
tion. This fact indicates that productivity is one of
the important performances in a company
(Phusavat, 2007). In addition, performance rep-
resents abilities to achieve the desired results or
effects in measurable units (Sujova, 2015).
Companies which adopt new technologies (pro-
jects and production control processes using the
computer) and simultaneously invest in further
training and developing new skills with their em-
ployees (computer skills training and development
of advanced technical skills) can expect significant-
ly larger degree of productivity than the compa-
nies that do not do the same (Boothby, 2010).
Total productivity management is a particular ap-
proach to productivity improvement aiming to
bring together an organizational culture with a
range of tools and techniques operating at a vari-
ety of levels to ensure that there is a level of har-
mony from overall company strategy through
product design, process design and onto the pro-
duction floor (Suito, 1998). Furthermore, it is also
a well-established fact that the management of
performance and productivity not only helps to
increase organizational competitiveness, but also
adds to the overall economic growth of a country
(Singh, 2016). A large number of factors, which
can be split into two groups, subjective and objec-
tive can influence on the productivity. Objective
factors represent a group of factors that influence
the company such as external factors and compa-
nies cannot influence these factors in a large ex-
tent (Lazarevic et al. 2018). Subjective factors
are a group of factors that are directly related to
the internal elements of companies, and the com-
panies have to influence these factors if they want
to survive on the market, be competitive, and
achieve satisfactory profit. Some of the subjective
factors that companies can influence are related to
the model of production management, the com-
pany system management, the organizational ele-
ments, human resources and so on. In addition,

subjective factor, which the company can influ-
ence on, is a product with its characteristics,
whose influence on productivity is analyzed in this
paper. Economy represents more complex indica-
tor than productivity, which beside rational usage
of working force comprise of the efficiency to use
capital assets and products (Glavonji¢, 2010).

SCOPE OF WORK AND OBIJECTIVE

The main subject of the research in this paper
represents parquet production in the selected pro-
duction system in the Republic of Serbia.
Researching and statistical analysis of the influ-
ence of parquet dimension and parquet class qual-
ity on productivity in the selected company is the
main aim of this paper. The special aim of this pa-
per represents getting appropriate conclusions
and defining appropriate recommendations and
measures in the purpose of increasing productivity
in the selected company.

MATERIAL AND METHOD

Following researching methods are used in this
paper: analyzing, induction, deduction as well as
method of statistical analyzing. In addition, the
technique of field research was used with the aim
of working orders control and production process
monitoring as well as employee interviewing. After
collecting, analyzing and control of the data, pro-
cessing of data was done in MS Excel, and subse-
quently in the statistical program SPSS v.20.

By monitoring the work time, factual utiliza-
tion of working time was determined. The results
of the process indicate that the total effective
working time is seven hours with regard to the to-
tal eight hours. The lost time appeared because of
the allowed 30-minute lunch break, 15-minute
coffee break, and three 5-minute breaks for toilet.
According to the results, it can be seen that total
parquet quantity is made in one shift for 7 hours of
effective work.

The main statistical tool used for the influence
analysis of the selected factors on productivity is
the analysis of variance method. In addition to the
mentioned tool, the correlation is used for addi-
tional researching of influence between variables.
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The data collecting for the purpose of this pa-
per was done in a production system located in
Vojvodina. The data collection was performed by
the method of tracking working orders, by entering
values from working orders in the research tables.

The influence research of selected factors on
productivity was done based on the analysis of
working orders for the five different parquet di-
mensions that are produced in this company.
Parquet dimensions (length and width) covered in
the analysis are 300 x 42 mm; 350 x 42 mm; 350 x
62 mm; 400 x 42 mm and 400 x 62 mm. Parquet
was produced in one thickness dimension.

The parquet production according to the qual-
ity class and the total parquet production in one
shift are entered in the research tables. Every of
the mentioned parquet dimension is produced in
the three quality class: standard quality class (S —
class), a rustic quality class (R — class) and
non-standard quality class (NS — class). The sum of
all parquet quality classes according to one dimen-
sion gives the total parquet amount (m?) produced
in one shift for that dimension. The parquet
amounts according to the quality class for every

dimension produced in an eight-hour shift for fif-
teen working orders are given in Table 1.

After the completed entering of data, the data
from Table 1 were entered in MS Excel. After data
controlling in the program MS Excel, the same data
were entered into the program for statistical pro-
cessing of data (SPSS, v.20).

The influence analysis of the selected factors
on productivity was done according to the parquet
quantity produced in an eight hours long shift at
the line for processing previously cut and dried el-
ements into the finished parquet. The line for pro-
cessing elements to finished parquet is consisted
of three machines connected with transporters.
The production process starts with entering un-
processed wood elements in the machine to get
finished parquet. After that, the parquet elements
using the transporters are taken to the two-side
planer for processing front and the back of par-
quet elements. After processing the front and back
of parquet elements, classification is done and
front and back of parquet elements are deter-
mined. Elements go to the four-sided planer after
classification for making cross section and making

Table 1. Amount of parquet according to the class and dimension

7

Dimen
=
N
w
=Y
v
(<]

Working order

8 9 10 11 12 13 14 15

mZ

(S) Quality Class

300x42 32.76 36.54 85.86 43.47 49.77 38.43 32.76 38.49
350x42 24.25 35.28 104.37 102.17 42.63 47.775 45.57 36.75
350x62 148.43 20.83 41.66 52.08 42.63 53.816 37.32 92.01
400x42 30.24 26.04 41.16 37.8 47.04 49.56 47.04 37.8
400x62 104.16 39.68 27.77 22.81 19.84 83.32 14.88 68.48

39.06
77.17
63.66
46.2

18.84

40.95
47.04
39.06 52.08 52.94
63.3 55.44 47.04
82.33 114.10 90.27

90.18
37.49

71.19
48.51

70.56
92.61
243
42.84
43.65

91.35
66.13
95.48
36.96
21.82

66.15
59.39
123.3
80.1
22.82

(R) Quality Class

300x42 82.53 100.17
350x42 83.05 86.73
350x62 71.17 77.04
400x42 82.32 85.86
400x62 76.38 90.27

56.7 88.83 90.09 99.54 108.36 76.23 95.13 89.46
60.27 55.125 106.57 91.14 83.05 93.35 85.99 64.68 82.32 92.61 86.73 101.43 86
75.51 150.16 80.11 93.74 98.95 71.18 115.07 88.16 123.3 114.58 78.12 87.66 84.2
110.4 100.8 109.2 101.64 105 121.8 111.72 103.32 99.12 99.12 96.6 94.92 78.96
69.44 75.39 124.99 151.78 91.26 136.9 90.27 111.1 116.1 76.38 98.21 111.10 99.2

85.86 88.20 80.01 68.04 79.38

(NS) Quality Class

300x42 16.38
350x42 21.31
350x62 1.73

18.9
16.90
39.66

7.56
8.82
13.89

13,228
13.25
23.44

15.12 189 22.68 9.45
21.31 20.58 20.58 16.17
11.75 16.18 35.59 32.12
400x42 18.48 20.16 15.95 13.44 15.96 20.161 22.68 20.16

400x62 6.94 71.42 7142 60.51 72.41 17.85 64.48 15.87

14.49
13.96
23.31
20.16
78.36

15.12 5.04
11.02 14.07
27.03 66

20.16 17.6
10.91 6.94

5.04
14.07
24.3
18.48
4.96

6.03 3.78
7.35 13.96
65.1 173
1932 21

19.84 55.55

3.15
17.18

6.07

5.04
43.65

Resource: The selected production system (2019)

48



ANALYSIS AND ASSESSMENT OF PRODUCTIVITY IN PARQUET PRODUCTION USING STATISTICAL MODELLING ...

the lengthwise link elements. After making length-
wise link elements, parquet elements go to the
two-sided planer for making front side link ele-
ments. After processing of parquet elements on
this line, elements are transported to the classifi-
cation desk, where parquet classification is done
according to the mentioned quality classes and
parquet packaging.

Two-factor analysis of variance for determining
influence of parquet dimension and parquet qual-
ity class on parquet productivity was done based
on the results from Table 1. In addition, based on
this analysis the results of factor interaction of the
parquet dimension and parquet quality class on
productivity were obtained. Based on the ob-
tained results by two-way analysis, there is the
need for additional research. The aim of additional
research was to determine if there is statistical sig-
nificance difference between intermediate values

of productivity with different parquet class quality.
For the needs of this researching ANOVA | and cor-
relation analysis were used.

RESEARCH RESULTS AND DATA
PROCESSING

For the purpose of two-factor analysis of vari-
ance, the three null hypotheses were determined;
there is no influence of parquet dimension, quality
class and their interaction on the productivity and
according to them the three alternatives hypothe-
ses that this influence exists. Research results are
presented in Tables from 2 to 8. The results of de-
scriptive statistics for all analyzed dimensions di-
vided according to the class of quality are shown
in Table 2.

Table 2. Results of descriptive statistics for dimensions divided according to the class of quality

Descriptive Statistics

Dependent Variable: amount

Parquet dimension Quality class Mean Std. Deviation N
1 Standard 55.16800 21.758997 15
2 Rustic 85.90200 13.030516 15
1.300x42 3 Non Standard 11.65800 6.316222 15
Total 50.90933 34.149855 45
1 Standard 57.80913 25.307533 15
2 Rustic 83.93707 14.201182 15
2 350x42 3 Non Standard 15.37033 4.384656 15
Total 52.37218 33.023672 45
1 Standard 62.63827 36.474615 15
2 Rustic 93.92940 22.659873 15
3 350x62 3 Non Standard 26.89660 18.813754 15
Total 61.15476 38.292990 45
1 Standard 45.90400 13.264953 15
2 Rustic 100.05200 11.460580 15
4 400x42 3 Non Standard 17.91940 4.255999 15
Total 54.62513 35.948316 45
1 Standard 51.65173 34.994778 15
2 Rustic 101.24947 24.011799 15
> 400x62 3 Non Standard 40.07600 28.673768 15
Total 64.32573 39.430039 45
1 Standard 54.63423 27.563674 75
Total 2 Rustic 93.01399 18.768639 75
3 Non Standard 22.38407 18.494113 75
Total 56.67743 36.298694 225
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Research results in Table 2 show that the re-
searching covered total 225 elements in the sam-
ple. Every of the five parquet dimension has three
quality classes, and every quality class is consisted
of fifteen elements.

From Table 2, it can be seen that the parquet
production is the most represented in the Rustic
quality class. The average participation of this
quality class according to the working order
moved from the 83,937 m? for parquet dimension
350 x 42 mm to 101,249 m? for parquet dimension
400 x 62 mm. The average participation of this
quality class according to working order for five
different dimensions is 93,013 m?.

The second parquet quality class according to
participation in the production is the Standard
quality class. The average participation of this
quality class according to working order moved
from the 45,904 m? for the parquet dimension 400
x 42 mm until 62,638 m? for the parquet dimen-
sion 350 x 62 mm. The average participation of
this quality class according to working order for
the five different dimensions is 54,634 m?.

The smallest participation in the parquet pro-
duction is in Non-standard quality class. The aver-
age participation of this quality class according to
working order moved from the 11,658 m? for par-
quet dimension 300 x 42 mm until 40,076 m? for
parquet dimension 400 x 62 mm. The average par-
ticipation of this quality class according to working

Table 3. Research results using ANOVA Il

order for five different parquet dimensions is
22,384 m2.

Research results of the influence of the men-
tioned factors and their interaction on the produc-
tivity is shown in Table 3.

Research results from Table 3 point out to the
significant influence of the selected factors and
their interaction on the productivity. Statistical sig-
nificance of the dimension factor influence on the
productivity amounted Sig. = 0,010, while statisti-
cal significance of the quality class factor influence
on the productivity amounted Sig. = 0,000.
Statistical significance of these factors interaction
on the productivity amounted Sig. = 0,028.

In order to determine the difference between
the mean values of the analyzed parquet dimensions
productivity the TukeyHSD test is done additionally.
Additionally test results are shown in Table 4.

Data represented in Table 4 show that there is
significant difference between productivity mean
value levels of certain parquet dimensions.
Parquet dimensions, whose productivity levels are
statistically significantly different are separated
from Table 4 and shown in Table 5.

In order to determine if there is a difference
between various quality classes, an additional test
is done to get productivity mean values. The
TukeyHSD test is selected for the additional test.
The TukeyHSD test analysis results are presented
in Table 6.

Tests of Between-Subjects Effects

Dependent Variable: Amount

R . S8 cquared
Corrected Model 201465.345a 14 14390.382 32.260 .000 .683
Intercept 722774.406 1 722774.406 1620.294 .000 .885
Dimension 6055.247 4 1513.812 3.394 .010 .061
Class 187541.610 2 93770.805 210.213 .000 .667
Dimension * Class 7868.488 8 983.561 2.205 .028 .077
Error 93675.975 210 446.076
Total 1017915.726 225
Corrected Total 295141.320 224

a. R Squared = .683 (Adjusted R Squared = .661)

(o)
(e}
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Table 4. TukeyHSDtest results of analysis between different parquet dimension productivity

Multiple Comparisons

Dependent Variable: Parquet Amount

Tukey HSD
95% Confidence Interval
(I? Parqyet (J.) Parqyet _ Mean std. Error  Sig. o
dimension dimension Difference (I-J) Lower Bound  Upper Bound
2.000 350x42 -4.388533 8.808756 .987 -29.05440 20.27733
3.000 350x62 -30.736267" 8.808756 .007 -55.40213 -6.07040
1.000 300x42
4.000 400x42 -11.147400 8.808756 713 -35.81326 13.51846
5.000 400x62 -40.249200" 8.808756  .000 -64.91506 -15.58334
1.000 300x42 4.388533 8.808756  .987 -20.27733 29.05440
3.000 350x62 -26.347733" 8.808756  .030 -51.01360 -1.68187
2.000 350x42
4.000 400x42 -6.758867 8.808756  .939 -31.42473 17.90700
5.000 400x62 -35.860667" 8.808756 .001 -60.52653 -11.19480
1.000 300x42 30.736267" 8.808756 .007 6.07040 55.40213
2.000 350x42 26.347733" 8.808756 .030 1.68187 51.01360
3.000 350x62
4.000 400x42 19.588867 8.808756 .183 -5.07700 44.25473
5.000 400x62 -9.512933 8.808756  .816 -34.17880 15.15293
1.000 300x42 11.147400 8.808756 713 -13.51846 35.81326
2.000 350x42 6.758867 8.808756  .939 -17.90700 31.42473
4.000 400x42
3.000 350x62 -19.588867 8.808756  .183 -44.25473 5.07700
5.000 400x62 -29.101800" 8.808756 .013 -53.76766 -4.43594
1.000 300x42 40.249200° 8.808756  .000 15.58334 64.91506
2.000 350x42 35.860667" 8.808756 .001 11.19480 60.52653
5.000 400x62
3.000 350x62 9.512933 8.808756  .816 -15.15293 34.17880
4.000 400x42 29.101800° 8.808756 .013 4.43594 53.76766

*. The mean difference is significant at the 0.05 level.

Table 5. Productivity comparison between dimensions

Productivity comparison between dimensions

Ordinal Significance (Sig.)
Dimension 1 Dimension 1
1 300x42 350x62 .007
2 300x42 400x62 .000
3 350x42 350x62 .030
4 350x42 400x62 .001
5 400x42 400x62 .013

Source: Original
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Based on the results from Table 6, it can be For the purpose of research, one-way analysis
noticed that there is a statistical significance differ-  of variance is performed in one dimension to de-
ence between productivity mean values of differ-  termine if there is a significant difference among
ent parquet quality classes. the mean values of different quality classes. The

result of this research is shown in Table 7.

Table 6. Results of the TukeyHSD test for the analysis of productivity between different quality classes

Multiple Comparisons
Dependent Variable: amount

Tukey HSD
95% Confidence Interval
WhasC e Di;\fne‘:::ce Std. Error Si X
Quality Class Quality Class : g Lower Upper
(1)) Bound Bound
S 2 Rustic -38.37976* 3.595120 .000 -46.86260 -29.89692
andar
3 Non Standard 32.25016* 3.595120 .000 23.76732 40.73300
S 1 Standard 38.37976* 3.595120 .000 29.89692 46.86260
ustic
3 Non Standard 70.62992* 3.595120 .000 62.14708 79.11276
1 Standard -32.25016* 3.595120 .000 -40.73300 -23.76732
3 Non Standard
2 Rustic -70.62992* 3.595120 .000 -79.11276 -62.14708

Based on observed means.
The error term is Mean Square(Error) = 484.683.
*. The mean difference is significant at the 0.05 level.

Table 7. The influence of parquet quality class on productivity in one dimension

ANOVA
Amount
Parquet Dimension Sum of Squares df Mean Square F Sig.
Between Groups 41749.352 2 20874.676 91.670 .000
1300x42 Within Groups 9564.001 42 227.714
Total 51313.353 44
Between Groups 35925.588 2 17962.794 62.561 .000
2 350x42 Within Groups 12059.180 42 287.123
Total 47984.768 44
Between Groups 33749.990 2 16874.995 23.034 .000
3 350x62 Within Groups 30769.547 42 732.608
Total 64519.537 44
Between Groups 52304.539 2 26152.269 241.096 .000
4 400x42 Within Groups 4555.844 42 108.472
Total 56860.382 44
Between Groups 31680.629 2 15840.314 18.114 .000
5 400x62 Within Groups 36727.403 42 874.462
Total 68408.032 44

w1
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Table 8. Correlation analysis among parquet quality classes

Correlations

Class_S Class _R Class _NS
Correlation Coefficient 1.000 -.126 -.647%*
Class_S Sig. (2-tailed) .280 .000
_g N 75 75 75
L Correlation Coefficient -.126 1.000 .378**
g Class R Sig. (2-tailed) .280 . .001
g N 75 75 75
& Correlation Coefficient -.647%* .378%** 1.000
Class _NS Sig. (2-tailed) .000 .001
N 75 75 75

**_ Correlation is significant at the 0.01 level (2-tailed).

The results of this research point out that
there is a significant statistical difference in one
parquet dimension among productivity mean val-
ues of different quality classes.

Correlation analysis is performed to determine
the influence of one quality class to the other. The
results of this research are shown in Table 8.

Research results in Table 8 show a significant
correlation between different quality classes. The
S quality class has a strong, negative and statistical
influence on NS parquet quality class participation,
respectively parquet S quality class increase partic-
ipation significantly reduces the NS parquet quali-
ty class participation. The S quality class influence
on the R quality class is nor strong neither statisti-
cally significant. Dependence between R and NS
parquet quality classes can also be seen in Table 8.
Parquet R quality class influence on the parquet
NS quality class is medium strong, positive and sta-
tistically significant. This means that R quality class
increasing participation lead to the NS parquet
quality class increasing participation.

DISCUSSION OF RESEARCH RESULTS

Research results from Tables 2 — 8, show
significant influence of the selected factors to the
productivity in the selected company.

Based on the results shown in Table 2, it can be
concluded that the Rustic quality class parquet
with average participation of 93,013 m? has the

largest production share in the selected company
production. The Standard quality class with
average participation of the 54,634 m? is second.
The Non-standard quality class with the average of
22,384 m? has the smallest production share in the
selected company.

Research results of the two-way analysis of
variance are shown in Table 3 (ANOVA II). Based
on the results shown in Table 3 it can be noticed
that parquet dimension influence on parquet
productivity is statistically significant (Sig. = 0,010),
while the size of this influence based on Cohen
criterion for group comparison is medium strength
and it is (Partial Eta Squared = 0,061)>.

An additional test is done to determine which
parquet dimensions create the largest statistic
difference in productivity. According to this
additional test results shown in Table 4, it can be
noticed that a statistical difference in productivity
appears among five different dimensions.
Dimensions that cause statistical difference in
productivity are shown in Table 5. Data from Table
5 show that not only there is a significant statistical
difference in productivity different for parquet
length (numbers 1, 2, and 4) but also that there is
also significant statistical difference in productivity
for the parquet of same length and different width
(numbers 3 and 5).

2 Partial Eta Squared — size influence indicator, it is
proportional a part of dependent variable that is explain of
the independent variable. The size influence indicator is
more if value closer null
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If the results from Table 2 and 5 are analyzed,
it can be concluded that increasing width for 20
mm can achieve statistically larger parquet
productivity. Based on the mentioned results, it
can be concluded that the first null hypothesis is
refuted.

Research results dealing with the quality
classes influence factor on the productivity shown
in Table 3 indicate a significant influence of this
factor on productivity. Statistical significance of
quality classes influence factor on productivity is
Sig. = 0,000, while the influence size of this factor
on productivity is (Partial Eta Squared = 0,667)
and based on the Cohen criterion for group
comparison this can be regarded as a significant
influence. According to the additional test results
shown in Table 6, it can be noticed that parquet
productivity is statistically different among the
analyzed parquet quality classes.

Result analysis from Table 7 shows that there
is a significant statistical difference in productivity
for different parquet quality classes. Based on the
obtained results, the second null hypothesis for
researching the factor of class quality influence is
refuted.

Correlation analysis is performed for the
research of influence of one quality class to the
other one. Researching results in Table 8, indicate
a strong influence of S quality class to the NS
quality class. Correlation coefficient is (-0.647)
which is a strong correlation according to the
Cohen criterion for correlation. This coefficient
correlation shows that increasing participation of
S quality class lead to the reduction NS quality
class participation. Likewise, data from the Table 8
show that S quality class has a small correlation
with R quality class, coefficient of correlation of
these two classes amounts to (-0.162). Influence
of R quality class to NS quality class is medium.
Coefficient correlation between this two classes is
(0.378) which indicates that increasing R quality
class lead to the increasing participation of NS
quality class.

Based on the obtained results from Table 3, it
can be noticed that the interaction influence of
parquet dimensions and parquet quality class on
productivity is statistically significant (Sig. = 0,028).
The size of this influence on productivity according
to the Cohen criterion for group comparison is

wul
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medium (Partial Eta Squared = 0,077). This result
indicates that the influence of one factor to the
dependent variable changes with the value change
of other factor. Based on this result, the third null
hypothesis for the interaction of the selected
factors on productivity is refuted.

Interpretation of the results from Table 3 indi-
cates that quality classes have a more significant
influence on productivity than the parquet dimen-
sion. Statistical significance of the quality class in-
fluence on productivity is (Sig. = 0,000), while the
size of this factor influence amounts (Partial Eta
Squared = 0,667). Statistical significance of the di-
mension factor influence on productivity amounts
to (Sig. = 0,010), while the dimension factor influ-
ence is (Partial Eta Squared = 0,061).

CONCLUSION

Researching results shown in this paper indi-
cate a strong influence of analyzed factors on par-
quet productivity. Parquet dimension factor has a
significant influence on productivity, but the influ-
ence of this factor on productivity depends on the
other factors, among which is parquet quality
class.

It can be concluded that the class quality factor
has a significant influence on productivity and that
different parquet quality classes have different
productivity levels. Influence of interaction be-
tween the parquet dimension and quality class is
also significant, since the value change of one in-
dependent variable changes the influence value of
the second independent to the dependent varia-
ble, i.e. the factors do not influence
independently.

Research results of the correlation coefficients
indicate an emphasized correlation between S and
NS quality class. In addition, the correlation be-
tween NS and R quality class is medium strength.
The value of this correlation coefficient indicates
that change of production volume in one parquet
quality class leads to the change of the volume in
the other quality class, especially with S and NS
quality class.

According to the researching results, it can be
concluded that productivity significantly depends
on the factor of parquet dimension and the factor
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of parquet quality class. The main measure for im-
proving productivity is purchasing of better quality
raw material, which can be used to produce higher
quality parquet in larger dimension. Except in-
creasing productivity, the parquet of larger dimen-
sions, in S and R quality classes has a higher mar-
ket value and allows a higher productivity rate and
higher economic benefits through the placement
of more expensive product to the market.
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