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MODELING OF THE FOOD INDUSTRY DEPENDENCE FROM
RAW MATERIAL BASE

Numerous working of livestock and agricultural processing industry production. The analyti-
cal dependence of indicators of activity of the food industry on the volume crops has been carried out,
which forms the raw material base of the enterprises of the food and of production of the main types of
products of the agrarian sector of the food complex of the region is obtained. The regression model of
dependence of the food industry on the raw material base has been constructed and evaluated.
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Bukonano uucenvny 0bpobry obcszie supobHuymea npooyKyii meapuHHUYmMea ma CilbCbKo-
20CNO0aPCHLKUX KYAbMYP, WO CKIA0AE CUPOBUHHY OA3Y NIONPUEMCING XAPHOB80i ma nepepobHOI npomu-
cnosocmi. OmMpumMano AHATITMUYHY 3ANEHCHICINb NOKA3HUKIE OISLIbHOCII XAP1080i NPOMUCIO80CTT 8i0
00cs2y 8UNYCKY OCHOBHUX 6U0I68 NPOOYKYIL a2papHo20 CeKmopy Npo0080ibH020 KOMNIEKCY PEe2iOH).
Ilobyoosano ma oyineno pezpeciiiny mMooeib 3a1eACHOCHIE XapUo80i NPOMUCIOBOCMI 6i0 CUPOBUHHOL
basu.

Knwuogi cnosa: xapuosa npomucnogicms, cupogunHa 06a3a; mMeapuHHUYmMeEo, pPOoCIUHHUYMN-
80, MOOeb.

Problem Statement

In modern conditions is greatly enhanced by the orientation activity of the food complex the
country's on comprehensive and complete satisfaction of the needs of the population in inexpensive
and high-quality foods. Therefore, priority becomes the problem of effective functioning and further
development of food industry, its industries and productions [1]. In turn, the main source of raw mate-
rials for the food industry is the production of agricultural sector (stock — breeding and crops — grow-
ing) within the region.

Analysis of recent researches and publications

These issues dedicated to the works of many domestic and foreign scientists, who investigated
problems of development of food complex, in particular, O. Alimov, P. Borschivsky, L. Deineko, Y.
Izard, V. Kistanov, A. Lisetsky, N. Revutska, P. Sabluk, A. Palarchuk, O. Onyshchenko, Y. Fehyna, P.
Heine and others [1—3]. But, despite the sufficiently complete description of the problem, some is-
sues of building an adequate model of activity food complex under certain conditions are relevant and
require further research.

Formulating purpose of research

Usually, most of the tasks related to the construct of dependencies "phenomenon-factors" in
the economy and management are resolved by means of mathematical statistics and relate to the
processing of numerical data arrays under a specific procedure [4]. Standard mathematical provision
of personal computers allows to significantly facilitate multidimensional statistical analysis. Methodic
for using standard spreadsheet functions Excel for economic analysis are detailed described in many
works, in particular [5]. Received in result processing numeric date of the regression equation de-
scribes the activity of the food complex (the dependence of the food industry from raw materials
base).

As a result, the purpose of the study is to build analytical dependence of the results of the food
industry from the structure of production of agricultural sector based on the data of previous periods.
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Stated of the main material

The level of production of gross domestic product both in absolute terms, and in relative (per
capita) is one of the important macroeconomic indicators developments of the state and region. Impor-
tant additional indicators are the structure and content in it of the gross domestic product of agriculture
[3]. In modern conditions dominates the concept of "food complex", which includes the agrarian sec-
tor, food and processing industry population. The level of food consumption is certainly determined by
the physical and economic availability for the

In market conditions is the main is factor of economic availability of food products. However,
the level production of food and food raw materials for food and processing industry is not the last role
[1]. In most statistical observations production of production of agricultural sector is divided into ma-
jor animal products (meat, milk, eggs) and production of agricultural crops (grain and leguminous
crops, sugar beet, sunflower, potatoes, crops vegetables, fruits and berries). Following the structure,
the raw material base of the Dnipropetrovsk region food industry is characterized by indicators shown
in tabl. 1.

Table 1. Pointers characterizing the raw material base of the food industry

Raw material base
Production of animal Production of agricultural crops
products
Year | meat, | milk, eggs, |grain and| sugar | sunflower, | potatoes, |crops vege-| fruits and
thsd. t.| thsd. t. min. |legumino| beet, thsd. c. thsd. c. tables, berries,
pcs. | us crops, |thsd. c. thsd. c. thsd. c.
thsd. c.
2004 93,9 492,6] 738,44 30567,9| 4369,1 3587,7 6742 4986,7 1636,9
2005| 118,4 494| 881,3] 29083,9| 3586,3 6129,2 5835,3 4939 1661,2
2006 137,1 4743 9749| 26352,7| 5851,9 7651,3 5814.,9 5251,2 784
2007 1593 415,7]  879,7| 16718,5| 15579 6176,5 3788.,9 4693,1 1521,2
2008| 184.,8 381,4| 904,1| 36938,7| 430,6 8514,4 5701,1 5411,7 1570,8
2009| 197,0 359,2| 955,6] 28172,3] 385,6 8284,6 4503,2 5544.8 1079,3
2010] 2074 339,8] 998,2] 27086,1] 3254 8555,1 4340,1 5602,8 1308,7
2011| 2259 341,7| 1092,8| 34560,9| 825,6 10345,1 5615,8 6740,5 1567
2012| 225,5 3434 1093| 15542,7| 4449 8029,3 4817,2 6716,4 1571,1
2013] 2274 348 954,5| 37103,4] 382,8 11728,2 5364 6000,1 1747,9
2014| 224,5 357,2] 1046,6] 33178,4| 285,5 9455 6589,5 7096,5 1330,7
2015| 230,0 344,6| 923,77 386624 313,8 11986,5 5602,7 7283,6 1454,7
2016| 239,7 319,5] 803,1] 34808,1] 541,9 12640,7 6020,9 73274 1494
2017 2580 300,7] 845,3] 35784,3] 550,8 12028,1 5678,1 7026,3 1413

Compiled on based on data [6—7]

Corresponding pointers characterizing the dynamics activate of food industry are given in
tabl. 2.

As can be seen from tabl. 1 and 2, the resultant indication (production of foodstuffs, beverages
and tobacco products) and factors (pointers of raw material base production) are presented in different
units of measurement, which are not comparable to each other. In order to bring the pointers of pro-
duction of animal products and agricultural crops into conformity with each other and with pointers of
production of foodstuffs, beverages and tobacco products, it is necessary to convert them into a mone-
tary look.
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Table 2. Pointers characterizing the activate of food industry
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Compiled on based on data [8]

Bringing the pointers activate of the agricultural sector for the food complex to the unified di-
mension is carried out by multiplying the value of the pointer in a natural expression to the corres-
ponding price of the unit of production (based to [9]), taking into account units of measurement (ap-
plication the respective coefficients).

The results of bringing pointers characterizing the raw material base food industry of the re-
gion's to the only monetary measurement (in thousands of UAH) are shown in tabl. 3—S5.

As a result, a numeric array of data that is suitable for further statistical processing is are in
tabl. 6. The resultant indicator (production of foodstuffs, beverages and tobacco products) is marked
by the letter Y. Factors (Pointers of production of animal products and agricultural crops), in the order
of mention, marked with the letter X with index from 1 to 9.

To perform regression analysis we will use Excel built-in function “JIMHENH”.

The results of coefficients estimation for factors resultant indicator are grouped in table 7.

Table 3. Pointers characterizing the raw material base in monetary look

Raw material base
Production of animal products
Year meat milk eggs
thsd. t. UAI: P thsd. UAH |thsd. t. UAIE Pl thsd. UAH | mln. pcs. ‘glﬁ:inpc esr [t?zi{

2004 93,9] 4489,4| 421554,7] 492,6 952,5| 469201,5 738,4 224.,5| 165770,8
2005| 118,4] 7002,3] 829072,3] 49%4 1253] 618982,0 881,3 261,3]| 230283,7
2006 137,1] 6294,6] 862989,7| 4743 1187,4] 563183.8 9749 183,2] 178601,7
2007| 159,3| 6576,6| 1047652,4| 415,7 1734,2|  720906,9 879,7 257| 226082,9
2008| 184.,8| 10457,5| 1932546,0] 381,4] 2332,2] 889501,1 904,1 385,7| 348711,4
2009 197,0] 10769,7| 2121630,9] 359,2] 20683 7429334 955,6 402,4| 3845334
2010 207,4| 10826,5| 2245416,1| 339,8 3195,6| 1085864,9 998,2 452,4| 451585,7
2011| 225,9] 11850,3| 2676982,8| 341,7 3165| 1081480,5 1092,8 493,2| 538969,0
2012 225,5] 13715,9] 3092935,5| 343.4] 2867,1] 984562,1 1093 587,1] 641700,3
2013| 227,4| 12976,2| 2950787,9| 348 3563,5| 1240098,0 954,5 621,7| 593412,7
2014| 224,5| 15635,8| 3510237,1] 357,2 3796,2| 1356002,6 1046,6 740,6| 775112,0
2015 230,0] 20356,9| 4682087,0] 344,6] 44024 1517067,0 923,7 1070] 988359.,0
2016| 239,7| 22851,3| 5477456,6] 319,5 5470 1747665,0 803,1 1021,2| 820125,7
2017| 258,0] 30036,0] 7749288,0] 300,7| 75173 2260452,1 845,3 1049,4| 887057.8

Compiled on based on data [6—9]
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Table 4. Pointers characterizing the raw material base in monetary look

Raw material base
Production of agricultural crops

Year| grain and leguminous crops sugar beet sunflower

thsd. c. EQI: thsd. UAH  thsd. c. gglg s hsd.c. gg? thsd. UAH
2004| 30567,9] 434,3| 1327563,9/4369,1] 132,8] 58021,6] 3587,7/1162,6 417106,0
2005| 29083,9] 402,6] 1170917,8/3586,3] 164,1] 58851,2] 6129,2{1012,2 620397,6
2006] 26352,7| 501,5| 1321587,9/5851,9] 184,5| 107967,6] 7651,3] 960,1 734601,3
2007| 16718,5] 802,7| 1341994,0/ 1557,9] 158,1| 246304 6176,5 1820,3] 1124308,3
2008| 36938,7| 728,8] 2692092,5| 430,6] 1843 7936,0] 8514,4|1534,5] 1306534,7
2009| 28172,3| 758,8] 2137714,1| 385,6] 476,3] 18366,1| 8284,6/1934,9] 1602987,3
2010] 27086,1| 1039,5| 2815600,1| 325,4| 330,2| 10744,7| 8555,112950,9| 2524524,5
2011] 34560,9| 1327,2| 4586922,6| 825,6] 413,7| 34155,1] 10345,1{3275,2] 3388227,2
2012| 15542,7] 1562| 2427769,7| 4449 371,7] 16536,9] 8029,3| 3594| 2885730,4
2013 37103,4]| 1279.9] 4748864.,2| 382,8] 430.4| 16475,7) 11728,2{12971,6] 3485151,9
2014]33178,4| 1828,2| 6065675,1| 285,5] 492,8] 140694 945513920,2| 3706549,1
2015| 38662,4| 2733,5| 10568367,0] 313,8] 6729 21115,6| 11986,5|7413,9] 8886671,2
2016| 34808,1| 3317,3| 11546891,0] 541,9] 803,6] 43547,1| 12640,7| 8462,4| 10697066,0
2017| 35784,3] 3733,8] 13361141,9] 550,8] 941,4| 51852,3| 12028,1]8874,5| 10674337,3

Compiled on based on data [6—9]

Table 5. Pointers characterizing the raw material base in monetary look

Raw material base
Production of agricultural crops

Year potatoes crops vegetables fruits and berries

thsd. . | VAT PT lihsq, UAH [thsd. ¢.| VATTPer | thsd i oo | VAP | ihod. UAR

t. t. UAH t.

2004 6742 531,2] 358135,0]4986,7 1658,6| 827094,1| 1636,9] 1369,9] 2242389
2005 5835,3 654| 381628,6] 4939 2355,2|1163233,3] 1661,2| 1503,2] 249711,6
2006/ 5814.,9 1404,5| 816702,7|5251,2 2536|1331704,3 784| 2395,6| 187815,0
2007| 37889 1111,7| 421212,0{4693,1 2832,9|1329508,3| 1521,2| 1407,8] 214154,5
2008| 5701,1 1294,6| 738064,4|5411,7) 3477,8/1882081,0, 1570,8] 3190,9] 501226,6
2009| 4503,2 1826,8| 822644,6| 5544,8] 3088,4/1712456,0| 1079,3| 3812,6] 411493,9
2010] 4340,1 2330,7) 1011547,1]5602,8]  4069,8|2280227,5| 1308,7| 3428,2| 448648.,5
2011| 5615,8| 2545,1| 1429277,3| 6740,5|  2817,5/1899135,9 1567| 4250,2| 666006,3
2012| 48172 1256,3] 605184,8/6716,4| 2771,71861584,6| 1571,1| 4796,1| 7535153
2013 5364 2321| 1244984,4| 6000,1 2948,6/1769189,5| 1747,9] 5115,2| 894085,8
2014| 6589,5| 3408,1|2245767,5]7096,5| 3482,612471427,1| 1330,7 6003| 798819,2
2015| 5602,7| 3330,9| 1866203,3| 7283,6] 5894,4|4293245,2| 1454,7| 6651,4] 967579,2
2016| 6020,9] 2864,1| 1724446,0| 7327,4|  6002,2|14398052,0 1494)  6886,6| 1028858,0
2017 5678,1 3788,2| 2150977,8] 7026,3|  6602,1/4638833,5 1413] 7984,7| 1128238,1

Compiled on based on data [6—9]
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Table 6. Numeric array of data

X7
358135,0,
381628,6

X8
827094,1
11632333

X9
224238,9
249711,6

Y
4012854,3
5461162,0

X1
421554,7
829072,3

X2 X3
469201,5165770,8
618982,0230283,7

X4
1327563.9
1170917,8

X5
58021,6
58851,2

X6
417106,0
620397,6

862989.7

563183,8]178601,7| 1321587,9]107967,6

7346013

816702,7,

13317043

187815,0

6210002,6

10476524

720906,9226082,9] 1341994,0| 24630.4

1124308,3

421212,0

1329508,3

214154,5

6991055.4

1932546.0

889501,1348711,4] 2692092,5| 7936,0,

1306534,7

738064.4

1882081,0

501226,6

93217874

2121630,9

742933,4384533,4| 2137714,1] 18366,1

1602987,3

822644,6

1712456.0

411493,9

9971925,9

2245416,1

1085864,9451585,7| 2815600,1] 10744,7

2524524,5

1011547,1

2280227,5

448648,5

11565139,9

2676982,8

1081480,5538969,0[ 4586922,6] 34155,1

3388227,2

14292717,3

1899135.,9

666006,3

16578629,9

O [0 [N [N [ |b W I[N [—

3092935,5

984562,1/641700,3| 2427769,7| 16536,9,

2885730,4

605184,8

1861584,6

753515,3

15651473,2

102950787.9

1240098,01593412,7| 4748864,2| 16475,7

3485151,9

1244984.,4

1769189,5

894085.8

15955960,2

11[3510237,1

1356002,6775112,0 6065675,1] 140694

3706549,1

2245767,5

2471427,1

798819,2)

19688448,6

1214682087,0

1517067,00988359,0[10568367,0 21115,6

8886671,2

1866203,3

4293245,2

967579,227376236,2

13/5477456,6

1747665,0[820125,7]11546891,0] 43547,1

10697066,0

1724446,0

4398052,0

1028858,030871360,7

14{7749288,0

2260452,1|887057,8/13361141,9 51852,3

10674337,3

2150977,8

4638833,5

1128238,1

323833134

Table 7. The results of coefficients estimation

Factor

Coeffic

ient

marked

name

marke

d

value

Standard val-
ue errors

X1

meat

k1

1,275852

0,781221

X2

milk

k2

-2,27146

3,494836

X3

€ggs

k3

2,773841

5,172413

X4

grain and leguminous crops

k4

-0,87669

0,529605

X5

sugar beet

k5

-6,91482

14,30335

X6

sunflower

k6

2,409149

0,646382

X7

potatoes

k7

3,403518

1,374676

X8

crops vegetables

k8

-0,79708167

1,298809493

X9

fruits and berries

k9

3,890614704

4,12816942

Free member

b

3618226

2567507

That is, received the regression model of the dependence of the volume of production of
foodstuffs, beverages and tobacco products from volumes of production of animal products and agri-
cultural crops is as follows:

Y =1,275852*X1 —2,27146*X2 + 2,773841*X3 — 0,87669*X4 — 6,91482*X 5+
+2,409149*X6 + 3,403518*X7 — 0,79708167*X8 + 3,890614704*X9 + 3618226.
Conclusions and prospects for further research

The standard errors values for the coefficients are within allowable limits (special attention
should be paid to the estimation of factor X5 — production of sugar beet). The coefficient of determi-
nants is close to 1 (0.997648473), which indicates a sufficiently full correlation of the model with data
[10]. The standard error for assessing the resultant indicator is 824 thousand. UAH. Deviation of the
settlement value of the volume of production of foodstuffs, beverages and tobacco products from the
actual amounted to 104743.7 thousand. UAH. or 0.32345 percent. All this indicates the adequacy of
the obtained model and the possibility of its further use for the purpose of forecasting or assessing the
degree of influence of factors.
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From the resulting equation can be seen that the factors X1-production of meat, X3-
production of egg, X6-production of sunflower, X7-production of potatoes, X9-production of fruit and
berry crops positively affects in the volume of food products. At the same time, the dynamics of fac-
tors X2-production of milk, X4-production of grain and leguminous crops, X5-production of sugar
beet and X8 -production of crops vegetable generates a negative trend.

Further investigations can be connected both with refine data (refine your model, taking into
account additional factors) and using the obtained model for the purposes of forecasting and pro-
gramming of food industry in the region.
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MOJIEJTFOBAHHSI 3AJIEZKHOCTI XAPYOBOI ITPOMUCJIOBOCTI BIJI
CHUPOBHMHHOI BA3U
Kapimos I'.1., 3sonapboBa K.A.

B cyuacHux ymoBax nepeOyIoBH MPOMHCIOBHX Taly3edl eKOHOMiKM YKpaiHu Ta ii perioHiB,
3HAYHO TOCHIIFOETHCS OPi€HTAIliS iX AisUTHHOCTI Ha BCeOiYHE 1 MOBHE 3aJJOBOJICHHS IMOTPeO HaceIeHHs
B TOBapax HAPOIHOTO CIIOKMBAHHS, B IIEPIIly Yepry B HEAOPOTUX 1 BUCOKOSIKICHUX XapUOBUX MPOIYK-
tax. ToMy, TIPIOPUTETHOIO cTa€ mpodiieMa ePEeKTUBHOTO (YHKI[IOHYBaHHS 1 MOAAIBIIOTO PO3BHTKY
Xap4yoBOi MPOMHUCIIOBOCTI, 1i ramy3eil Ta BupoOHUITB. [Ipodiaema edexruBHOTO QYHKITIOHYBaHHS 1 PO-
3BUTKY Xap4oBOi IPOMHUCIIOBOCTI TiCHO TIOB’sI3aHa 13 MisUTbHICTIO arpapHOTO CEKTOPY MPOJIOBOIHUOTO
KOMIIJIEKCY PETiOHY, OCKUJIbKH HOT'0 MPOIYKIisS € CHPOBHHHOIO 0a3010 JUIS MiINPUEMCTB Xap4oBoi Ta
nepepoOHoOi ramy3i. He3Baxaroun Ha TOCTaTHRO MOBHUH OMHC MPOOJIEMH BITYM3HSAHUMH Ta 3apyOix-
HUMH{ BUYCHHMH, TUTAHHSA OOYA0OBH aleKBaTHOT MOJENi OisUTbHOCTI MPOJIOBOJIBYOTO KOMILJIEKCY B IIe-
BHUX YMOBAX, € aKTyaJbHUMH Ta MOTPEOYIOTh MOJAIBIINX AOCIiIKEHb.

Merta pocnimkeHHs — moOyI0oBa aHATITHYHOI 3aJIe)KHOCT pe3yNbTaTiB ASUIBHOCTI Xap4oBOi
INPOMMUCIIOBOCTI BiJl CTPYKTYPH BHUIIYCKY HPOIYKILii arpapHOTO CEKTOpPY Ha OCHOBI JaHUX MUHYJIHX
MepioIiB.

B 3aranpHOMY BHUMAAKy BUPOOHHIITBO MPOAYKIIl arpapHOrO CEKTOpPY MOIUISIOTH Ha TPOIYK-
1[I0 TBAPUHHUIITBA (M'SCO, MOJIOKO, STHIIS) Ta BUPOOHHUIITBO CiIIIBCHKOTOCIIONAPCHKUX KYIBTYP (KyIb-
TYpH 3€pHOBI Ta 3epHOO000BI, OypSIK MyKPOBUH, COHANTHUK, KapTOILISA, KyJIBTYPH OBOYEBi, KYILTYypH
IUIONIOBI Ta ATimHi). [laHa CcTpyKTypa BHIyCKY NMPOIYKIii CHPOBUHHOI 0a3u Xap4oBOi MPOMHUCIOBOCTI
JuinponerpoBcrkoi obnacti 3a 2004—2017 poku BpaxoBaHa YHHHHKaMHU, 10 BIUTMBAIOTh Ha 3HAYEH-
Hs1 00CATY BUPOOHUIITBA XapyOBHX MPOAYKTIB, HATIOIB 1 TEFOTFOHOBHUX BUPOOiB. HaTypanbHi moka3sHuKH
MEPEBEACHO y BapTiCHI 3 YpaxXyBaHHAM €IUHOI OJUHUII BUMIPY — THCSYl TPUBCHb.

B orpumaniii perpeciiiniii MoieNi cTaHAapTHI 3HAYCHHS MOMMJIOK KOe(illieHTiB 3HaXOIAThCS
y IOMyCTUMHX MeXax. AJie CJIiJl 3BepHYTH yBary Ha OLIHKY IT’ITOT0 YMHHHKA — BHUPOOHHULITBO Oyps-
ka mykpoBoro. Koedirmienr merepminoBanocti ckiaB 0,998, mo Bka3zye Ha JOCTATHLO ITOBHY KOpEIIs-
[ito Mozemi. BigxXuneHHs po3paxyHKOBOTO 3HAYCHHSI 00CATY BUPOOHHIITBA Xap4OBOi MPOMHCIOBOCTI
Big ¢akTuuHoro ckiano 104743,7 tuc. rpH. abo 0,32 BigcoTku. MOXIHMBO 3pOOMTH BHCHOBOK IPO
aJIeKBaTHICTh OTPUMAHOI MOJICIIi Ta MOJIUBICTB ii IMOAAIBIIOT0 BUKOPHUCTAHHS JUTS IIUJIEH MPOTHO3Y-
BaHHS 200 OI[IHKH CTYTICHIO BIUTMUBY YHHHUKIB.

[Nopanemi qoCHiKEHHSI MOKYTh OYTH IOB’s13aHi 3 YTOUHEHHSIM MOJEIi, BpaxXyBaHHIM I0JaT-
KOBHUX ()aKTOpiB, BUKOPUCTaHHSAM OTPHUMAaHOi MOAENI sl LiJIel IMpOTrHO3yBaHHS Ta MpPOrpaMyBaHHS
PO3BUTKY Xap4YOBOi MPOMHUCIIOBOCTI PETiOHY.
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