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Abstract

One of the most critical issues in the dairy industry, alongside the low birth rate and the aging
population, is the decrease in demand for milk. In this study, the consumption trends of 12
major dairy products distributed in Korea were predicted using a logistic model, the Gompertz
model, and the Bass diffusion model, which are representative S-shaped growth models. The
12 dairy products are fermented milk (liquid type, cream type), butter, milk powder (modified,
whole, skim), liquid milk (market, flavored), condensed milk, cheese (natural, processed), and
cream. As a result of the analysis, the growth potential of butter, condensed milk, natural
cheese, processed cheese, and cream consumption among the 12 dairy products is relatively
high, whereas the growth of the remaining dairy product consumption is expected to
stagnate or decrease. However, butter and cream are by-products of the skim milk powder
manufacturing process. Therefore, even if the consumption of butter and cream grows, it is
difficult to increase the demand of domestic milk unless the production of skim milk powder
produced from domestic milk is also increased. Therefore, in order to support the domestic
dairy industry, policy support should be focused on increasing domestic milk usage for the
production of condensed milk, natural cheese, and processed cheese.

Keywords: bass diffusion model, consumption growth, dairy products, Gompertz
model, logistic model

Introduction

Q2luete] A AFe-57Hpot AR 4= 20009 T 0] & F455] Zh4skaL Tk 20004 1
Tk 37 2ot 547t 4% ok QU AR5 7HReE AR R4= 2019 2H2E 63 S9F 407t 87 1t
2Y7HA] ZHAskgl om, ok 0 2 & 7hAs ZeA)|7} R A1 o| THKREL 2020; MAFRA, 2020).

s A7 1Ro] 9155 = Q12 s7te] g Et W SAl s RAIE QIS H|Y 7k 2T
Aol A3}, =2 AU FH o= gt Al 571 219 9] ol 2 5 theFot, 7S Al &
A= FUiAt 98 4=2.9] A]&4 Q1 ZHavo) Qltk. T4 Af= 29 H|-80] ol 2 §-57]
S 5o] AFo 2 42910 o] &7 Aatol] 22 ARSE L Qlo), S8 o=
Bast E4ks Aot 9 i S59] gl 502 Al&5)4] S5 JtK(Cho etal,, 2015). 5
H, X2 5 7HRAIE Al wEA F7 ek FAlo|th f2juet 1919 7R AR A
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HZHG 3 7] 52 2011 0] F 191 S-8-6 AH]FS 23k5kT 9lom, 20194 191 7HE-GA| = AH|Ze
486 kg O & 191 S-8-8 AH|ZQI 332 kg?] oF 1.5H}jof] @5} QTHKDC, 2020).

ufeba] Y5 Agatr]ere] f2] 9 S E siAl = 7HaaAlE Akl it /-5 A= E8sto 2 Ik 9
79| =95 F7HAACF STt o] & leliA = H R g U ER A A ] Sl W AR =
S TAF AR 7HE A EREM S A gE Bl 7E-RAIE Al A Y Sl gk Ao

B 52 WS A7 e B2 Aol 3
St FAIE 7he] A4k AH] SR A Q] A BA 2 7 L E 5= 7 EAsloF skt ololl H et A9
Shu A 417 97 ootk

o|2f gt A2k Stof|A] & A= tEZAR] T HES ol&sto] 8 fAIEE U AH] A F2E MYl
gk 4FTHS @ TEIE A}ae] ol ke HolA] chat Fobe] @io] TS FAolchyun et al,
2016; Park et al., 2017).

A RS Yot Wilolls 34 /444 W ]

A AEoE QAL REG AP BHEEA BE oS MO R AR 97 4ol 7] Wato
g ol 85kt TRUE U A5 A, TR YT o v wE 4 15
2012; KISTEP, 2013a). §FH, A2 -2 24 H A5 & o] 8oto] 54 4 223
Wi o 2 3R AAIE A, A By & rygo

Slob, A28 ol Hu o2

2012).

Ao B2 3 9% RRE A HRAh Y 2ol aBE AR ES 48T Y meA 25 5
A AR olFolle HTiA Ak, A mapelel ol Aolake 14l A% g olashe o *
Joll B3t 2k 5.0] =7} A 11 o] ZHHGITH= ol ohet Al 7 E-E 21| w7 | of] 3tsttk(Cho et al,
2018).

2 A=t A9l A% 2yl 2R AH B (logistic model), FH 22 H.&(Gompertz model), Bk~ X3 (Bass
diffusion model)= ©]-&5}o], +8 FAHIEE AH] A FHE AGsho 24 o2l /dg/do] =2 FAIE A= 4
gt 2 o] ks WAl A ALg o] AFE o] 9l T4 U6 428 Sefsp] s HeHo
A Haljor & 7hg-FAlE o] FARIA| wesh=t] -8 7| 2A 5 & AR 4= ]k

ox
o)

el
N

Materials and Methods

M o

-1 -+-—o

HI

BAAE, FH|2x uhA DY BE A FRE FEUS, AS SUUSR 2 Y02 o5 By 4
Ao chewt 2o,
¥ -

1

1+exp{-B,(t-B,)}

Y(0) = Biexpl-exp{-pt- By} | FH =22 =Y )
L-exp{-(B, + Bt}

1+75, exp{-(B,B,)t}

(BAAE 1Y M

Y(t)=Bi[ ]:HRA B ©)
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ZF Alof| A Y(tye t A1) Al T, 1= AIRES UERIH, B, B, B 78 slloF & & A Alg=ol ot 2 A Al 5 B,
A A RS Lheho], .91 B A R He) FefE Ashe Aol

NP0 2 U] B A7) A St Al Fa17] 919 U us male) ot B 24 At
uto] ]2 aglo] 2] Aulxke] AE Fojol x| FaFS Lhehh HAIALS} Fele AR B} 5 )
£ PolR7} A PRl T A kS LR T4 Al EHCho etal, 2018), 2 7] ]
FAIES A7} o gh= HollA viA 2o 3lAAIE JAIA et A2 siA 67 ]= of ). o,
HEA H3jo] 2R AE Ry qu| 2= Ry} o SAH WY & tEohe 2golehs HojA HiA Bk 7
Noj| makstoirt

37} -2 Stata 162] B] AP 2] 42257 W (nonlinear least squares estimation) .2 435131 0H, 24 H =y
9] A3+ (goodness of fit)> A Tl 8- @ XHmean absolute percentage error, MAPE)Z 7155131t}

Y(z(tl;(t) | “@

o

0.
¢

Fl

100
ZTZ tT=1 |

A AollA YO Ft)= 22 t Al ol A 9] AA| Zhat} of| = Fhol .

MAPEE AlA|E Zt50llA] Ate S7gol| 2 AMSE = H =2, AA| gh} ol = 3re] Xpo]7} 2245 MAPE
e oA, UHEH 0 & () < MAPE < 10%0°|H % $-4=3t ol 5 2.3, 10% < MAPE < 20%°| ¥ H| 4] 2235t
of| =, 20% < MAPE < 50%C| ™ H] 114 3t2] 29l of| & 2§ o]2bal W FHHKISTEP, 2013b).

2N xtE

Ao AHEH 72 = Ys X188 SH0|AE 5ol AleE s sHEAAERY Al [|AF 35
% AU 2H|FF 2k50|H, of 7]of 3 %Xﬂ B2 F 1R, BEHAY, T, HE], S EA|, HA, EA), Al
T, 7HR, AR X 2=, 748, Aotk
Apzo] 3 717k fAIEE 2z 74] A AFEE 20198712 0|0, fAIEE 2% 54 £ A2 AR
1967\, HE|2}F B AIALG- 19681, E-AH(ZAl, AR, &) 1972, A gha-gof 2k 2| = 1975, 7FAlR 1977
d, 2/ Rt 7k ]2 1987, 2 E 20001 o] ok 4] AF=.9] 7] & A Table 17+ 2T

Table 1. Details on population and distribution of data.

Dairy product Numbq of Domestic consumption (ton)
observation Average Standard deviation Minimum Maximum

Fermented milk (liquid type) 45 301,166 143,686 8,419 470,270
Fermented milk (cream type) 33 114,974 49,557 885 189,624
Butter 52 4,822 4,090 6 16,949
Modified milk powder 48 17,370 6,122 4,520 29,855
Whole milk powder 48 5957 2,928 647 15,177
Skim milk powder 48 18,496 12,843 4 38,371
Liquid milk (market milk) 52 921,176 560,622 11,042 1,465,793
Liquid milk (flavored milk) 43 213,298 116,630 60,389 452,943
Condensed milk 53 2,364 1,578 802 7,522
Natural cheese 45 31,976 37,876 22 115,700
Processed cheese 33 19,184 13,133 963 49,348
Cream 20 36,072 10,352 21,025 52,131

Source: KDS, 2020.
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Results and Discussion

=0
o_%r %".E.w

oBAF Ehg @ Aol tiet A 2 E 34 A= Table 29+ 212, 1975E 2] 2019 7HA] 2] 3+ MAPE 42
AL B 17.7%, FH 22 B 21.4%, Bk B 19.7%2 et 2228 B3o] e rt 7 w4 Le}
ok A3 e v 7)17HS- 20101 o] &2 A|SHal|A] Al HH 20104 0] %] i MAPE 72 2 A AE] 1 9,0%,
2|22 B8 84%, HEA 23 9.1%E -SARICH

ol’}e] AitE v &2 2030 7HA| o] =} A} Ha R

T

1S 7 4] Aol 4 FAIE et AakFig. 1), 20199
4547+ E 71 120] oAl Hbg o A|=kC o|u] 3} AEl 2 &k

A L] S =AM A 0.2 ol /.

Table 2. The estimation results of growth models for fermented milk (liquid type).

Logistic model Gompertz model Bass diffusion model
p 1-exp{-(B, + B,)t
Coefficients T {'B] (t-B)} B, expl-exp{-B,(t-B,)}] ﬂl[ exp{-(B, + Bt
2 3 1+(Bg/ﬁz) CXp{-(B2+B3)t}

Estimated value Standard error p-value  Estimated value Standard error p-value  Estimated value Standard error p-value

B, 400,993 11,329 0.000 406,396 13916 0.000 400,666 11,596 0.000

B, 0.305 0.053 0.000 0.192 0.035 0.000 0.008 0.005 0.097

B; 11913 0.644 0.000 9.480 0.700 0.000 0.298 0.068 0.000

= Observed =~ eeeeees Predicted (Logistic)
Predicted (Gompertz) = — Predicted (Bass)

500,000
450,000
400,000
350,000
300,000
[—<° 250,000
200,000
150,000
100,000
50,000
0

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
Year

Fig. 1. Projected domestic consumption of fermented milk (liquid type).

S HE R Aol g 47 Y 4 A= Table 31 201, 1987\ R-E] 2019 7HA] 9] 3+ MAPE 4t
o 2R AE B 429%, ZHEZ 2H 17.5%, HEA 23 32.1%2, 2H 22 230 AJtert 7Py =) UEelt
CF A 23 B5 27| XPL(1987 1989L4)-4 Oﬂ QA7+ &) L+E}L*OD1 o] 717% ALt Uz 717ke] g+t

717+ 2010 Ol—ri A oPBHH Muﬂi H, 2010Ld OITJ %3 MAPE z}% EZ]éE_J. 2% 18.8%, 2| E2x 1
19.1%, HFA 23 18.9% =2 -S-AF3iT]
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ool A¥tE uigo 2 2030W7HA] 9] ZU S HEf 4] A A 2A1S At AikFig 2), 20194
259 E R o4 TR G 4] A A ZEPH (R A A E)R1 13.8 - 13.9%F Eof ofn] 27 el =
TS 4H] ;pEO| Fi= AU A0 & of T

—_—

Table 3. The estimation results of growth models for fermented milk (cream type).

Logistic model Gompertz model Bass diffusion model
. B, 1-exp{-(B, + Bt}
Coefficients e {_B2 (t- B; ) B , exp[-exp {-Bz(t - [33)}] [ ]

PE 1w (b y,) xpt-(B, 4B
Estimated value Standard eror p-value  Estimated value Standard error p-value  Estimated value Standard error p-value

B, 138,258 5371 0.000 138,666 5,560 0.000 138,397 5436 0.000

B, 0.618 0.201 0.005 0.446 0.144 0.004 0.020 0.021 0.344

B; 5.926 0.594 0.000 4.848 0.577 0.000 0.561 0.242 0.028
—QObserved ~  seesees Predicted (Logistic)

Predicted (Gompertz) = = Predicted (Bass)
200,000

180,000

160,000

140,000 Y A S —
_ 120,000 L/ T\,W/
£ 100,000 /

80,000 4
60,000 4
40,000 ;
20,000 v
0 L=
1987 1992 1997 2002 2007 2012 2017 2022 2027
Year

Fig. 2. Projected domestic consumption of fermented milk (cream type).

HE]

HE] 4H| o] tieh 2= A4 3 AI-QL 19685 E 2019E717] 2] AR5 HIgf o 2 7 B ES 27
A3}, s|AAIS FEA7F et 2 EAZE Yol whet 1985 RE 2019E712] 2] AFEE o] -85}
B3 AT ot o] 9ol vpA B2 ohofst 27 3he A7sto] 45 Btont, 243
o}, gt |22 BEo] R E S AA G TR = Fo4E 5%0IA BAIH & JolatA] 2o, 24
o] A ZEPof| tiet A = o] 5%0l1A BAIA F2l/do] Qloltt. o2 gt ZAl= HE AIe] Ad7HAl
7} ob2] ' S A UHA] 94gh7| ol et A o 2 ke

SlAAIS F40) 7 EAAE I FH| 2= o] 27 A= Table 42F 2T}, 1985 F-E 2019714 2]
T MAPE 3h2 ZAAE] 18 214%, FH| 22 B3 21.7%2 FASHA 21, 20101 0] 2-2] B MAPE 3= &2
A AE] B 10.3%, FHEZ 2 10.1%2 SARICH

T4 AYE v e = 2030971 9] = U] HE| AH] Ale] /g4 FA1E AESE A (Fig. 3), 20199 1.77F &
Lol HE] AL 20301 2F2.0-2.1%F & FH2of o] 2 Zl o2 HMYHc},

y
> 4 &
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Table 4. The estimation results of growth models for butter.

Logistic model Gompertz model Bass diffusion model
B1 1-ex
~ -exp{-(B, + B,)t}
Coefficients B, expl-exp{-B, (t-B,)}] [ — ]
+exp(-B,(t-B,)} 1 5 P m) oot
Estimated value Standard error p-value  Estimated value Standarderror p-value  Estimated value Standard error p-value
B, 42,162 40,326 0.301 175914 372431 0.639 400,666 11,596 0.000
B, 0.063 0.013 0.000 0.016 0.010 0.123 0.008 0.005 0.097
B; 63.696 23.674 0.010 112.060 89.582 0217 0.298 0.068 0.000
Observed ~ ------- Predicted (Logistic) Predicted (Gompertz)
30,000
25,000
20,000 (e
O
£ 15,000 /

10,000 e /\/’

0

1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
Year

Fig. 3. Projected domestic consumption of butter.

ZHER

ZA| -5 Aol tist A% mdd 34 A= Table 59F 22.H, 1972 B E] 20198714 2] - MAPE 412 24

AE] 13 202%, ZH| 2= B3 213%, HEA 23 21.6% % LFER 22 AE] B30] A3t 7} 7b4 =4 Lebdct

AR B3 71748 20104 o152 AR AR, 20104 0| F9] B MAPE S ZALE 2 363%, 3
H 22 23 364%, BEA 29 36.2%= F-AFICH

2| Ap5o) theh A% 2] Aot W 1912 2000t o] F RAE-R-o] U | E4HE A5t &
2 Q1o 7ha FAHo0IY, SAF AR 2AS 7o 2 3 A BRL olafat A 24 FAS HHelX| Fal]
2Rl 2o &2 whhE Tk
4 2= H}%—E 20308711 9] U] AR 48] AF] A FAIE ARt A (Fig. 4), 2019 1.27F &
TR FANG AV o|] TEPHE A S0 2 LheRdeh mteb A1 s oo 2 AR il gag A0 R
of etk
Table 5. The estimation results of growth models for modified milk powder.
Logistic model Gompertz model Bass diffusion model
[31 1 -exp{-
. p{-(B, +B)t}
Coefficients B, expl-exp{-B, (t-B,)}] [ — ]
I+exp{-f, (t-P,)} 1 h PE 1w (y,) xpt-(B, 488
Estimated value Standard error p-value  Estimated value Standard error p-value  Estimated value Standard error p-value
B, 19,290 801 0.000 19,296 824 0.000 19,278 823 0.000
B, 0.399 0.161 0.017 0.309 0.120 0.013 0.077 0.069 0.270
B; 4934 1.015 0.000 3425 0.981 0.001 0.286 0.286 0322
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—Observed = eeeeees Predicted (Logistic)
Predicted (Gompertz) = = Predicted (Bass)

25,000
o 20,000 A
(=] .

5000 |2
7

1972 1977 1982 1987 1992 1997 2002 2007 2012 2017 2022 2027
Year

Fig. 4. Projected domestic consumption of modified milk powder.
MR

A -G Ao thgt A7 e 24 A= Table 631 2t 1972 R E] 2019 714] 9] T4+ MAPE 312 2A| A
Bl & 34.0%, SEHI 22 2 36.1%, HFA 28 34.8%2 AR 21, 20101 0] 5 9] 4 MAPE 4t ZX| AE
3 33.8%, M 22 2 33.5%, HEA 2 33.7%2 -FARICH

4 AiE v = 203018 7HR] 9] U] A AR AH] A7) A A4S Y AikFig. 5), 20199 6.6
E R A B/ A2 o|n] 2231 o] o] & B = S A o] F= of#e A o= o[

Table 6. The estimation results of growth models for whole milk powder.

Logistic model Gompertz model Bass diffusion model
. b - exp{-(B, * Bt}
Coefficients I+exp{-p,(t-B,)} B, expl-exp{-B, (t-B,)}] JiAl ]

1+ (B,/B,) exp{-(B,*B,)t}
Estimated value Standard eror p-value  Estimated value Standard error p-value  Estimated value Standard error p-value

B 6,594 416 0.000 6,576 424 0.000 6,592 418 0.000
B, 0.657 0.468 0.167 0.506 0.364 0.172 0.021 0.050 0.680
B; 5274 1.207 0.000 4.147 1.169 0.001 0.642 0.610 0.298
—QObserved = eeeeees Predicted (Logistic)
Predicted (Gompertz) = = Predicted (Bass)

16,000

14,000

12,000

10,000

[§ 8,000

6,000

4,000

2,000

0

1972 1977 1982 1987 1992 1997 2002 2007 2012 2017 2022 2027
Year

Fig. 5. Projected domestic consumption of whole milk powder.
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HO
e

A E5 Aol tigt A 2y $— A= Table 72 ZEO 1, 1972 HE] 20198 71X] Q] T MAPE 212 24
28] 2 100.0%, FHEZ 2 23.1%, BEA B 485%2, JH| 22 o] HStrr} 71 A Uelsith of7]
A 2AAE 23O] MAPE 4t ] = 4_& 2 olf+= 27| AFE(1972 - 1976H)2] T+ MAPE %ol 789.4%=. Hf
$ =7] uliZolH, o] 7|7k Al U 2] 7|7ke] W MAPE 242 19.8% 2 YTt HiA o] - o]}
FABHI 27] 2Ak5(1972 - 19761)2] o MAPE 7o) 293.8%& 19 &9kom, o] 7|7+ A Q] L z] 7|7te]
1 MAPE 42 20.0%2 YEFGTE Z3He H|al 717HS 20104 o] £ 2 A$taA] AR, 2010 o] &o] it
MAPE 72 2AAE 23] 150%, 282X 23 13.8%, HEA 28] 14.9%2 LR, AJ&e] 22 A% Z4 & 23]
2= B3jo| 7P & ZAfek= 7o 2 ve)

4 AiE v e = 203018 7HR] @] U] EA1E-R AH] A7) A A4S Y dikFig. 6), 2019\ 3.2%
E 72 X EQ A AT ZA Bt MR B A1 nprtx]| & o|u] I o] 23 5}o], 35 A 7HsA
2 =X 2 o= Helrk,

Table 7. The estimation results of growth models for skim milk powder.

Logistic model Gompertz model Bass diffusion model
. if 1 - expi-(B, + Bt}
Coeflicients 1+exp{-B,(t-B,)} Py explexp By (t-Py)] B ) exot- (8,801
Estimated value Standard error p-value  Estimated value Standarderror p-value  Estimated value Standard error p-value
B, 31,513 1,262 0.000 33,187 1,759 0.000 31,653 1,403 0.000
B, 0.205 0.033 0.000 0.125 0.022 0.000 0.004 0.002 0.058
B; 19.922 0.930 0.000 17.233 0.907 0.000 0.184 0.039 0.000
—QObserved = ceeeees Predicted (Logistic)
Predicted (Gompertz) = — Predicted (Bass)
40,000
35,000
30,000 o -""—"—-'-
25,000 W
8 20,000
15,000 ,/
10,000 /
5,000 P -
0 s
1972 1977 1982 1987 1992 1997 2002 2007 2012 2017 2022 2027

Year

Fig. 6. Projected domestic consumption of skim milk powder.

AR

HH ARG Ao thgt A% e 27 ZATH= Table 83t 220, 1968 F-E] 20191712] 2] 3+ MAPE 442 24|
AE 2 17.1%, 3HE2Z 2 25.7%, H}A 23 182%2 UER} 22| AE] BEo] At} 714 A UeRdTt
e H| 1 7]7HS 20106 o] 2 A|SHel|A] AR 20101 0] 5 2] 3w MAPE 342 Z A AE 2 1.3%, 24|
2= 05 12%, HEA B 1.3%2 AT
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374 ATE B0 2 2030A7HAI 9] FLl MMALG ) AF] A FAIE HTE HokFig, 7), 2019 1378
BHE Rl MiMIAL G A o] o] 33} belel 202 ek,

Table 8. The estimation results of growth models for liquid milk (market milk).
Logistic model Gompertz model Bass diffusion model

Coefficients b B, explexp{-,(t B [ 1-exp{-(B, +B)t}

Iexpi-h,(t-B,)} 1+ (BYB,) expt-(B, )Y
Estimated value Standard error p-value  Estimated value Standard error p-value  Estimated value Standard error p-value

B, 1,364,164 11,450 0.000 1,374,081 14915 0.000 1,364,034 11,498 0.000
B, 0.384 0.023 0.000 0.269 0.020 0.000 0.000 0.000 0.007
B; 17.657 0.179 0.000 16.042 0214 0.000 0.384 0.024 0.000
Observed =~ eeeeeee Predicted (Logistic)
Predicted (Gompertz) = — Predicted (Bass)
1,600,000
1,400,000 S T
1,200,000
1,000,000
=
S 800,000
600,000
400,000
200,000
0

1968 1973 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023 2028
Year

Fig. 7. Projected domestic consumption of skim milk powder.

B AR

7FSAI+ Aol theh Agd 2 374 B3h= Table 92F 220.H, 1977978 20199714 9] 3 MAPE k2 24
2] B8 25.7%, FH 22 B 27.6%, B 28 29.6%2 UEL 22| A B3] H3ETt 7 4] Lpebsit
A3 v 717hg 20108 o] F & ASHaliA] AT EH, 20109 0] 2] B MAPE 3h ZAAE 2 103%, &

H 22 28 10.9%, Uk 28 9.8% 2 AT

74 ATHE vigo =2 203097HA] 9] U] 7Ha Al 4] Ae] A FAIE R A (Fig. 8), 2019 32.4%F
& TR 7R A AP AP 23H <1 33.0 - 35,77 Eofl ZH e Bl 2 % 4] o] S e d A
O 2 of/FHh

Table 9. The estimation results of growth models for liquid milk (flavored milk).

Logistic model Gompertz model Bass diffusion model
B, - expt-(B, + B8
Coeffici B (t- TPy
oeflicients 1+exp{-[32 (t _ B )} Bl CXP[-eXP{ Bz (t Bg)}] ﬂ] 1+ (BB/BZ) exp{-([52+l33)t}

Estimated value Standard error p-value  Estimated value Standard error p-value  Estimated value Standard error p-value

B, 333452 20,594 0.000 357475 36,991 0.000 330,132 21,196 0.000
B, 0.172 0.036 0.000 0.095 0.026 0.001 0.010 0.006 0.095
B; 16.178 1.439 0.000 12.574 1.751 0.000 0.173 0.059 0.006
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Observed ~  eeeeeee Predicted (Logistic)
Predicted (Gompertz) = — Predicted (Bass)
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350,000
300 ,000
£ 250 ,000
200,000
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100,000
50,000
0

1977 1982 1987 1992 1997 2002 2007 2012 2017 2022 2027
Year

Fig. 8. Projected domestic consumption of liquid milk (flavored milk).

ZeH] ol gt 2= SR ARl 196795 201997121 0] kRS HIF o2 AR E e 4T 2
ﬂh* PEO&JS’J ?J?MH%@?I FRshA] G2 ARl mhet, 201017 H 2019187149 AR S ol&

=4 75?4% Table 1041L Zrom 2010 5E] 20198 7F2) 2] T MAPE 32 2A|AE] 23] 3339, ZH2% 13
36.8%, HFA B3 34.9% = UER, A AE 2y 0] Agw7} 7 =7 UebstTh
27 A2 viro 2 20301 7HA] o] A5 4] A1) A7 FA1S A AakFig. 9), 20199 633 E 29
AP mlef Al R 2ol el Aol & H ik =AIAE R HiA HEY2- 20301 A FEE8-9
Eog =AUy Iu|2x By W EO0 R A5t w5k 2X|AH Byul upA By A4 x5}
28-9H Eo g 2SR, |22 By 2 173 Eo g F4sIqirh

A r&

XHX|=

AFAR| Z Aol g g7y 7 A3H= Table 113} 220, 1975E €] 2019712] 9] 3+ MAPE 3/ 2
A 2~E 1Y 269.3%, ZE2Z Y 28.1%, HEA B 136.2%2 UER} |22 Beo] Atwrt 7w A U
Ebgtth of7) 4 22 A8 283} HhA BEo] MAPE Fo] 2 02 2 o9 7] R4E(1975 - 19874)2] B
MAPE %}o| Z+2} 897.0%2} 438.2% % Ul 7] Wiiz-o|H, o] 7|7+ A 2] Y 2] 7]7te] 3+ MAPE 312 24|
2B 1Y 143%, HEA B 13.5%, 2HE22 29 82%2 S et A v 717+ 20108 o] S 2 A5t A
A ETH 20104 0] 5 2] W MAPE %2 22X A8 B 3.7%, W22 B 4.1%, HEA 2 3.8%2 F-AFICE
74 A5 v 2 = 2030E7FA] o] = U] AH 2| = 4] AlFE] A% FA1E e A3k(Fig. 10), 2019\ 11.3
TFE 2RI AR X2 A v Al e 2yo] wi xfo] & H itk A AE HEPnh HRA 222030
U A F RS AR ZSHEQ1 16.2 - 16,69 Eof| 3152 - 1559 B Y= 2 2o HbH Zn2 = g2 192

T Eo R FHsIlon, g2 RgolA =EHE AP 232 oF 3667 0|t
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Table 10. The estimation results of growth models for condensed milk.

Logistic model Gompertz model Bass diffusion model
. B, 1-exp{-(B, + B}
Coefficients L+exp{-B,(t-B))} B, expl-exp{-B,(t-B,)}] gl : ]

1+ (By/B,) exp{-(B,+B,)t}

Estimated value Standard error p-value  Estimated value Standarderror p-value  Estimated value Standard error p-value

B, 8,776 3313 0.033 16,585 29,850 0.596 7,880 2,122 0.008
B, 0.440 0.247 0.117 0.137 0.195 0.506 0.023 0.030 0.466
B; 5.873 2234 0.034 8.062 13.466 0.568 0.583 0459 0.245
Observed =~ eeeceee Predicted (Logistic)
Predicted (Gompertz) = — Predicted (Bass)
20,000
15,000
=
ﬁ 1 0’000 ...........................................
5,000
0
2020 2025 2030
Year

Fig. 9. Projected domestic consumption of condensed milk.

Table 11. The estimation results of growth models for natural cheese.

Logistic model Gompertz model Bass diffusion model
. B, 1 - exp{-(B, + Bt}
Coefficients e {'B2 (t- Bs) ) B , expl-exp {-Bz(t - [33)}] ﬂl[

I+ ([33/62) exp{_(B2+B3)t}
Estimated value Standard eror p-value  Estimated value Standard error p-value  Estimated value Standard error

p-value
B, 162,383 10,210 0.000 355,991 72,711 0.000 165,967 11,409 0.000
B, 0.155 0.008 0.000 0.050 0.006 0.000 0.000 0.000 0.000
B; 38377 0917 0.000 46.379 3.744 0.000 0.150 0.008 0.000
—QObserved = seseees Predicted (Logistic)
Predicted (Gompertz) = = Predicted (Bass)
200,000
180,000
160,000 B
140,000 P
120,000 al
S 100,000
80,000 7
60,000 :
40,000 //
20,000 e
0 _”__*_______b__,_gf‘f
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
Year

Fig. 10. Projected domestic consumption of natural cheese.
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= ES

7= A17%1] oot g 74 2k, ALY R} FHEx By o] 7heFlon HiA By
TG 4 YUk 7= Aol thek 2A| AT} Fu| 22 Yo 327 FTk= Table 129 Z2.H, 1987'H 7 E
2019L=177}x]4 51 MAPE 42 22X AE 28] 48.0%, HI 22 B8 325%=, ZH| 22 B o] 3t wrt 4] Let
R} o5 LA dtidog F 27] 3701987 - 1989\d) AHEE A @] 749 MAPE gh ZAIAE 23 34.9%,
29.2%2 LR o, 20104 0] %] B MAPE 3H2 A48 B8 203%, #H 22 23 209%=2 FARICE

F7 IS v o= 2030071412 7k M| 2= 4] Ae] AgH FAIE T AikFig 11), 20199 498 &
THERI 7hg 212 A2 20309 Al 2291 5.0 - 545 =l 2D 2o = 4= 9l

Table 12. The estimation results of growth models for processed cheese.

Logistic model Gompertz model
Coefficients T {_E: (t-,)} B, expl-exp{-B,(t-B,)}]
Estimated value Standard error p-value Estimated value Standard error p-value
B, 50,051 14,840 0.002 53,946 18,146 0.006
B, 0.115 0.034 0.002 0.069 0.028 0.019
B; 22.025 6.051 0.001 17.655 5.659 0.004
Observed ~ +«:---- Predicted (Logistic) Predicted (Gompertz)
70,000
60,000
50,000 -
g 40,000 f/ ....................
= 30,000 -
20,000
10,000
0

1987 1992 1997 2002 2007 2012 2017 2022 2027
Year

Fig. 11. Projected domestic consumption of processed cheese.

3

g

33 An] Fro) thsh 22 EA4A AR 20008 2| 2] AR E vigto 2 A 1S =Hs At 3 A
4 2427} £ 5HA] kL 2|7} ehAgsto] whe) 2005 @ FE 20198 7HA] 9] AR S 0] 85lo] A B S F=
ACH. Tk, o] 73 9ol = HpA 2 24 4= itk

A7 Aol tigt 2R A3} FH| 22 mgo] 2 ATR= Table 132+ 2T 2005WRE 201987k 9] B
MAPE -2 22| A8 g 720%, JHEX B 74%2 FAI2H, 20101 0| F2] HF MAPE Ze 2A| A
2 34%, 3022 2 3.6%2 AT

4 A0S B o2 2030 d7kA] 2] Ul A7 4] Ae] A4 FAIE S A h(Fig. 12), 20199 527 &
2RI I AP22030 6.1- 6,77 = T2 B A 0 2 of =, A EIHH2 63 - 750 EL 2 FAHH.
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Table 13. The estimation results of growth models for cream.

Logistic model Gompertz model
Coefficients T {_EL (t-B,)} B, expl-exp{-B,(t-B,)}]
Estimated value Standard error p-value Estimated value Standard error p-value
B, 62,944 10482 0.000 75,116 24,016 0.009
B, 0.171 0.050 0.005 0.095 0.047 0.063
B; 5349 2.164 0.029 3.835 3.409 0.283
Observed ~ +--+--- Predicted (Logistic) Predicted (Gompertz)
70,000
60,000
50,000 N
o e
= 30,000 -
20,000
10,000
0

1987 1992 1997 2002 2007 2012 2017 2022 2027
Year

Fig. 12. Projected domestic consumption of cream.

Conclusion
H A= O EAQl SAF A B9l 2X|AE Y Zu|E2x B HEA B 0] 85fo], ZUjojA 8B =
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