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A study on predicting the producer price of farmed Olive flounder in

Jeju Island using artificial neural network models

Yu No Song

Department of Marine & Fisheries Business and Economics,

The Graduate School, Pukyong National University

Abstract

Olive flounder is one of the representative fish farmed in Korea, which is
called the national sashimi. Currently, it accounts for about 50% of domestic
farmed fish production and 949 of farmed olive flounder production is produced in
Jeju Island and Jeollanam-do. The fluctuation range of production and price
increases due to various reason, which has negative impacts on both producers
and consumers. In order to prevent this fluctuation, it is necessary to predict
future prices. Adjust supply and demand, and stabilize supply and prices.

In this study, the producer price of farmed olive flounder in Jeju Island, the
main production area, was predicted. In price prediction, an artificial neural
network models, which have been widely researched in other fields, were used.

For the analysis, 11 data including monthly prices of farmed olive flounder in
Jeju Island from October 2005 to December 2020 were used as variables. Due to
the presence of uncertainty by COVID-19 in 2020, the predictions were
divided into January 2019 to December 2019 and January 2020 to December 2020.
As artificial neural network models, a multi-layer feedforward network (MLFN)
model and a generalized regression neural network (GRNN) model were used,
and multiple regression model was used as a comparative model. To compare
results of models, mean absolute percent error (MAPE) was used as the prediction
error rate.

As results, the prediction error rate in 2019 was 6.46% for multiple regression
model, 5.61% for MLFN model, and 5.26% for GRNN model. In addition, the
prediction error rate in 2020 was 8.63% for multiple regression model, 6.78% for
MLFEN model, and 6.04%6 for GRNN model. That is, the GRNN model showed

- vii -



the best fit in this study.

The artificial neural network models used in the analysis produced more
suitable results in both the mean error and the prediction error rate than the
multiple regression model. It is suggested that artificial neural network models

could be utilized in seafood price predictions.
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mHE mfctS: m/|Ef

AE: FBAA (2021), G AAHE FEA
<3 32> ASH XA YA x| MM
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<E 31> AZY XA %A Hi| YAy

—

(9] &)

A= A= AedE 71 AA

2005 20,371 12,780 6,924 40,075
2006 21,910 15,959 5,983 43,852
2007 20,804 14,892 5,475 41,171
2008 25,027 16,076 5,329 46,432
2009 30,899 16,721 7,054 54,674
2010 21,367 15,747 3,811 40,925
2011 22,823 14,834 3,148 40,805
2012 24575 11,900 2,896 39,371
2013 23,002 11,473 2,469 36,944
2014 26,283 14,349 2,781 43,413
2015 27,142 15,420 3,197 45,759
2016 26,098 13,286 2,236 41,620
2017 25,092 13,867 2,248 41,207
2018 22,171 12,900 2,170 37,241
2019 22,431 18,108 2,821 43,360
2020 23,423 17,882 2,508 43,813

AR BAA (2021), o] ANE FEA}
3. A=Y dF

2005 o] %o A {WA HAA BiEAs yEbd <a¥ 3-3>5 Ay
B, dAHer S3e wbEsley, nAg SUEAlE Bt A4A S

AR 2005 HA X Q] 3535845323 HE AlFe® 20061 e F
20083 71A spErstith. o] % 2009 7HE 2 AsAE BAARE 201497}
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dirgons @)

&y £ L A, & s} %)
NS AT e C v A T N S - RS,
B S S S g A L S L g A g
He
A= BAA (2021), o1Q A E EA
<08 33> e oAl x| M Mo

<a¥ 3-4>% AMEE, 20204 /1FE F4 WA AA AnFAe o
4%t AFESH AFEE Al MAuH FAsd. AFE=E
20208 71% AAY oF 51%E AAsE AA AnFAn FAshg o,

BAFAs FAG Fgel EAHA @ FEHE FAS Bk Aekd

).

ERT & $5FAZ HITHE 3-2> BE

AT AAFole] mw 24 A3 AFEE o e YA 2%
0 owe AaFe FAE dehdon, debdEE o e AAF FAs
H Be ANFY FAES tEth o2 Sa) Asw dn AarFele] A

%
FEob AddERT Be Ao vehg
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700,000,000

600,000,000

100,000,000

500,000,000
400,000,000
0 300,000,000

200,000,000

Az FAE (2021), AQ BT FEA

<OE 34> ATY XA A Hx YaTY
<E 32> A5y %Al x| YaFo
(er91: A 1)

9= AFE A= 7] E A A

2005 174339970 | 124,283,430 54,956,082 353,584,532
2006 223476429 | 177,970,973 57,485,150 458,932,552
2007 220349301 | 162,646,984 55,938,004 438,934,379
2008 223985822 | 141,003,089 43,272,626 408,261,537
2009 305,240,909 | 176,867,664 63,592,000 545,700,573
2010 251,143,040 | 195,399,998 43,245,093 489,793,131
2011 251205249 | 176,371,379 33,762,240 461,338,863
2012 267913778 | 139483514 29,206,285 436,603,577
2013 266,267,321 | 141,808,566 27,079,695 435,155,582
2014 230527587 | 148784758 26,764,886 415,077,231
2015 201,683,547 | 178777,190 33721,178 504,181,915
2016 331,334,421 | 175028837 277767,108 534,130,366
2017 338817,080 | 214718633 30,601,989 584,137,702
2018 278101958 | 188,348,106 28,940,606 495,390,670
2019 200,848223 | 200,776,079 29,184,665 430,808,967
2020 273874853 | 235579,185 29,763,901 539,217,939

Az BAR (2021), o} 9} A2bE FEAL
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<E 4-1> 7| =SAHE
AF Prs R
= )g]_
P8 %4 WA B9 9A EdAEY sep | SO
2t gl 4P
AAAD | AR 7 AY
Lt 10,991.71 12,233.52 13,3789 19.54 133,934,000,000
=S 10,912 12,000 13,458 18.83 85,131,000,000
HA 3k 16,358 17,258 18,669 27.39 733,033,000,000
Hs=3 7,526 8,274 9,583.3 13.84 19,412,000,000
AFEA S
sars @aun | 0% ag | g
FE ogyegygy =T DSAEE
830 S T | #U%0 | FUW
gago | "7
At 18,409,972.7 6,801,339 | 816,461.7 | 215,256.8 | 848979.35 | 484145
=3k | 17,460,000 | 6,640,000 | 792,000 192,000 405,238 4,746
Aozt | 32850000 1410000 | 1428000 | 519,000 %7657y 019307
43k | 7,460,000 | 17,000,000 | 240,000 46,000 115,722 0
A7 1) S FeA NS FAad S A (2021), Fo] #SFA
2) 71743 7135 EE (2021), 718 H=
3) A (2021), &AL FEFEZAL
D AT FEAFY Q02), FAA A
5 #AH FI9EA (2021), =X EA
A G4 WA AANAE FIASFAALL SR RSN DS
Aol Ad Hol ARE AgIdon, L0kge JFOE AAL o33
ool 7 we AEE Vlssta e, 1.0kg T e T
A AA7FE ®WstEs dEshr] st (&1, FE e, 2016). o=
a2 s AlFE 3 JA AT A L <oy 4-1>3 2ol YEehyy, F
S AuHEY FH5gk 7526804 HIHAgk 16,358 Wl Wso] dojrfar
on], 17 S s7ke] 4% Jluct 71 Ao sheblnh @, F2
A3 4o stelsl 295 UL FAE BT ot ¥
2 AAE Hsl v FolFo] WolX|HA WA E ddeR olF
A wWAEAZ Q% v o] WA 7HFo] 3 Ey = FAE YERI A Tt
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344
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Al AG ol g} dtskth(Box et al., 2015).
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(3)
(4)
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i
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Ao 2 VAR Bgoz 4 (531 2t}

nw+PD, + Zl__[pXt,p—i-et, t=1,...,T

oy

¢}

2
X

= AH(Engle and Granger, 1987).
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ke trace EA FY maximum eigenvalue E 7 #Fo] &3 F 1

bl ot

e,

KeX
=

6)3} (7)

Al
2

t}

Trace A AF7H4

maximum eigenvalue =4 %9 AF7HA

.

KeX
=

9)

(6)

H:r<r,,H:r>r

(7)

(8)

Hgg =1y, HpSe=r, +1

(9)

1 _S\rn+1

=— Nln(

g (7”0,1“0 +1)

3) 4FIALYE

OLO

U} 3] A =8 (Multiple regression model)2 AW 4=7F 27] 9]

o

el

i
Mo
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2 (10)3 22t

o Pt
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+a,r, e

oy o Fagr, + e
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B oo 3R Al EH ZE WL Eviews 119]th.

g |
of & F5% ZdE Hol 13 dugFE F3H
+ ™Al Y (machine learning)e] F2 <|n|ojt}t, Rdol 7|27l
TZEE <Y 4-2>% o] J¥Z=(input layer), &4 Z(hidden layer),

=
Z(output layer) 2.2 FAHY, Fuith 435t ==(node)7t A= A4

AFAA e FFHE WS sl wao] mek A}

R ARHE S (weight) 9] @ 2 AFHE 24T T4} Gk

o FAARE FE AARYOE AAL ARE
A<

1=,
BN 7= 5, FE2E ¥ (cdustering) 45 - ZEH 2] dHolE A To 45

o
i
rir
W2
=
Ak
a
lo

gom <=wkakel g Al 7 W(feedforward artificial neural networks),

3217 W (recurrent neural network), 2= 213417 " (hopfield artificial
neural network), 7] 2] (long short term memory, LSTM) % t}%3k
dug]Ee 3 wdo] &85 ¢)vh(Krenker et al., 2011).
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i B

n

input layer hidden layer | output layer |

<37 42> QBNHY 2Y Iz

0

B Ao Fgw mdle Multi-layer feedforward network &4}
Generalization regression neural network =2 o|t}h £ (train) Hl o] EH <}
A5 (test) do]gH el v &L 828 Yo, 27382 NeuralTools 8.1

< AH&sHA
(2) Multi-layer feedforward network (MLFN)

Multi-layer feedforward network X2 Multi layer perceptron &2% &

10
of\i

g, AFANAEE 2ol 7o ¥ feedforward network o4 24 3&
T M2 AAHI mdolth(Svozila et al, 1997). o] mde] TR <IY
< (input layer), ¥ 719 &Y% (hidden layer), =3 %

450l gk,

/g\”?
w
g Vv
=g
oo
g o
o &
f g0
1%
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L X1 y weight k H2.1 J

:. Hiy
% = . Haz
- My, :
Xg = Hz_g X
: | Hina
| X!"I ). o= J Hz,n
. first | second ‘ output layer ‘
hidden layer hidden layer

<33 4-3> Multi-layer feedforward network T 2=

Multi-layer feedforward network 229 Ao 2 Qe w7t g T2

= ddd we] 3 S= 4 1D Erh

rr

Aad g 5 stuE, e @43 F§5A Al 1R =(sigmoid
function) 3t =

PN
T =
AE Frolth ATH BAE B0 AL 4 (129 2
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tanh(S) = (12)
e’ +e ?

A3}t s AR Y-S e FY 49 ==E ARRYY, 295
of =gd wj7pA o] BAHE wEgt o]F ZHFo| E=dstA HWY o
Aol &AM T8 AXNA Fa d@es JEHe srEA FAE vkEstd
=gyt ol Aad 5 Sl EHE AT - 104 1 Atolo Ak
=8 H19E 74 oz HYE "Hojus ghol dis) g&e] U7l o
o] tH(Svozila et al., 1997).

=8 ZA Ayghol] =&MW 9 A3 (back-propagation) &3 Z
A A a7 (conjugate  gradient descent method)S %3] 7[5 xS W3k
Az,

ko] Ao HAAS thA] whETH o= 919 FHAA FH kol
FEES A E A #E HEANA AMELE AHTES s
Hlagtogx o U2 gs E=6t7] A8t o] T-d2 Azks 4R
T dow, AFE AR HEAORE ANER TR E HEAA 7|, WS
H FSAE ARSI Ao R HHEs AU olESTH

ke d=g naE ¢Ja MSE(mean squared error)® Ak
AbEE @3 Hlaste] o W@ gtoE uHlojEEoe]

(Svozila et al., 1997).

(3) Generalization regression neural network (GRNN)

Generalization regression neural network 22 RBFNN (Radial basis
function neural network) 225 WAl RHR F2 FX o5 4
2AbE 2E dol ALgET. o] mUe HAd HAES zw @
LT Sl whE TS AFgEA ol mE 8
of Zbsdlel, ME b weldel mek Al 37 W(regression

surface) 0.2 F#H 4 FH o] Ath(Specht, 1991).

T
o

=13

4 NAYOR

i)Y

ks
e
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o] melo] FxE <1y 4-4>¢ #Zow ¥ F(input layer), WS
(pattern layer), &4F=(summation layer), % 2 Z(output layer)e] 2%
o1 9}

weight pi

X

- P, Sy

Xz

e Ps ) i ¢

A,
%
. pk}:ﬂ‘ ‘
i pattern layer ‘ summation layer ‘ ‘ output layer ‘

<33 4-4> Generalization regression neural network TZ=

JYFe FPE AuusE Agde] 9 Wz PYAt duse
AeFe] AFEAsk JAFe PME Aol {3

distance)E AFA3}a, RBF(radial basis function) g2 Al&3le] »==
#e 9%t FE8= Ags 4 (13), RBF AdE2 4 (142 et

N, j:152a"'anan+]—) (13>

_ ]_2/ o2
fD)=e " (14)

91 AeA DE F2YU= A", o2 JEEE A5

d

g

rir
£
T
ol
lo



(smoothing parameter)©] t}.

4 (16)o= YErit

-
R

(15)

(16)

=
;o

£y

A
=

91 AellA g,

i)

oy

3) A5

o

B ATl Ag

o]},
}(mean absolute percent error, MAPE)

et

ﬁo
.
—_
o
X
g

_
o

fvzel
_Zrl
o
JJo
jze)

o)
~

3

AL

=
=

[e)
=eo

A o Y
9t} MAPE & F2 AlA)

iy
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ol
T

(root mean

Mo

squared error, RMSE)2]

A o] 2 (scale-dependent error)<]

=
L

7] 9

_28_



t}(Myttenaere et al, 2016). MAPE &= =A% o] Y S42 2o A
Frb e AeR AdEH, va 4 (U7Ds wET.
n|A—P
mapg =0y A T (17)
n = A,

o71A, ti= AL niE PR eA1RE A 99 AAgL P tEe] o

of m] g},

B\
ftlo
ro

1
fx
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|

AL
Ha ool 48 2o

<E 5_1>%\_ Do =

HH

LEVEL Intercept Trend and Intercept None
t—Statistic | Prob. | t-Statistic | Prob. | t-Statistic | Prob.
JPP; -4.199 0.001™" -4.230 0.005"" -0.351 0.557
WPP;; -3.223 0.020™ -3.419 0.052" -0.077 0.656

WP -3.565 0.007" -3.860 0.016™ -0.089 0.652
TPi -3.940 0.002"" | -11.621 | 0.000" 0.227 0.751
0Si1 3.355 1.000 1.980 1.000 3.860 1.000
AQ¢ 1 -4.124 0.001" -4.754 0.001"*" -0.955 0.302
SQt-1 -3.501 0.008™" -3.746 0.022" -1.315 0.174
DSi -5.870 0.000" -7.143 0.000"" -0.773 0.380

EPi -1.324 0.618 -2.414 0.371 -1.442 0.139
S 2.056 1.000 -0.976 0.944 3.971 1.000
Al 4 -1.049 0.735 -2.446 0.355 -0.387 0.543

T %, e, en e Z17F F1RI1A0] 100, 5%, 199] frolT @0l A 7120 & hep,

o2 YEyow F7F A3AES el A
o7 BENFATHKE 5-2> Fx)
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<¥ 52> 11X At chel2 Add 21
Ist Intercept Trend and Intercept None
DIF. " Statistic| Prob. | t-Statistic| Prob. | t-Statistic | Prob.
JPP; -11.969 0.000™ -11.930 0.000"* -11.996 0.000"
WPP;-;  -10.897 0.000™" -10.864 0.000™" -10.917 0.000™"
WP -11.356 0.000" -11.327 0.000"* -11.377 0.000"
TP -16.077 0.000™" -16.058 0.000™" -16.100 0.000™"
0S;-1 =3.777 0.004™ -4.685 0.001*" -3.152 0.002™"
AQi1 -9.110 0.000™" -9.073 0.000™" -9.126 0.000™"
SQi-1 -14.971 0.000™" -14.930 0.000™" -15.012 0.000™"
DSi -12.742 0.000" -12.705 0.000"* =-12.777 0.000"
EP: -12.079 0.000™" -12.036 0.000™" -12.013 0.000™"
Sl -10.990 0.000™" s 1 1859% 0.000™*" -11.567 0.000™"
Al -18.310 0.000™"" -18.587 0.000™" -18.255 0.000™"
T ek ke Z1Z) FIEIEA 0] 10%, 5%, 1%9] froleaolA 7172 S ek,
2) 3AE AR 2%
wolsel EASE FEdAsel nd AR PP ool wWrEie
AT BAZE EA8=A Fobst it
A FHE ZAA Al AT AA(ag)E VAR E8S T3 M 42
AR7FS o3 A H7]F2  AlC(akaike information criterion),
SC(schwartz information  criterion), HQ(Hannan-Quinn information

criterion) & 7|To2 SASIAT 54 A¥= <G 5-3> Zow, AlICe

871, SC+= 171, HQ& 271 A& AHKHZ|Fol 7HE WA ysit olF
Lutkepohl(2005)9] w}2} 3}t 374 (overestimate) et 7}z Al o] A= AICS} lag

el 4ol el A Auol WEEE HQE A9E L SCE A4 A

4 AFoR 3

_32_



<I 5-3> HEI|Z=ol| WE A EH

Lag AIC SC HQ
0 280.2689 280.4678 280.3496
1 267.8482 270.2353" 268.8165
2 266.4044 270.9798 268.2603"
3 265.7779 2725415 268.5214
4 265.5431 274.4949 269.1742
5 265.14 276.28 269.6587
6 264.9632 278.2914 270.3695
7 264.6089 280.1254 270.9028
8 264.1701* 281.8748 271.3516

9 NS JFor FTAHAE AR BA Ax <F 5-4>9 dolHd A¥
J dHFol A& 459 <E 5-5>9

3|
ZS|
MY A3 FAZF JL AR FAAdE AR FA7 o
= s A=

A7} &A1, maximum eigenvalue & Al &l A = 47

ABFA Ty, wepA] Mo v to] EAE A 13} AE Al AlAde
443E JeEhe, AeETte] 348 #AVE A7) dWiel e
Ago] 7hed Aoz kot
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<E 54> ME ZFH FN IME ZY 2y
Trace Maximum Eigenvalue

Statistic Prob.™ Statistic Prob."*

None 582.3632 0.0000* 165.8215 0.0000*
At most 1 416.5418 0.0000* 129.1216 0.0000*
At most 2 287.4202 0.0000* 77.47436 0.0003*
At most 3 209.9458 0.0000* 64.2328 0.002*
At most 4 145.713 0.0017* 45.64141 0.0578
At most 5 100.0716 0.0244* 37.86015 0.087
At most 6 62.21144 0.1738 29.73473 0.1443
At most 7 32.47671 0.5858 14.82247 0.7621
At most 8 17.65424 0.5917 9.752198 0.7675
At most 9 7.902044 0.4759 7.305429 0.4537
At most 10 0.596615 0.4399 0.596615 0.4399

T2 0.05 A 7 712HS e
k2 MacKinnon-Haug-Michelis (1999) p-values

Mis
L

<3 565> St E M

ot

AYH FA BHE AY 2

[ — = -1
Trace Maximum Eigenvalue

Statistic Prob.** Statistic Prob.™*
None 621.1018 0.0000* 166.2171 0.0000*
At most 1 454.8847 0.0000* 132.7044 0.0000*
At most 2 322.1804 0.0001°* 86.64255 0.0001*
At most 3 235.5378 0.0000* 67.66546 0.0029*
At most 4 167.8723 0.0036* 50.10374 0.0562
At most 5 117.7686 0.0496* 38.31633 0.2011
At most 6 79.45227 0.1954 35.73703 0.0963
At most 7 43.71524 0.7051 21.04705 0.5686
At most 8 22.6682 0.89 9.867666 0.9666
At most 9 12.80053 0.7536 7.737397 0.8443
At most 10 5.063135 0.5873 5.063135 0.5873

T2 0.05 oA 7 717hS e
%2 MacKinnon-Haug-Michelis (1999) p-values

3) F7 84 27

A A2 19 o]l 20199 1€5H 20199 12¥€71A1 9] AFA S &

A JA AR A S ddSskr] e 20051 10958 2018 129714 9] 4
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5171 24 Bk, ARy B
2 Ueson, 1% FEoA BA4eZ fo9

Aol A 2714 (autocorrelation) A4S 8l

A7}, <% 5-6>7 ol

=

& FTEWG t-17] AAE AW eR E3ste] B8 Ay
#(Durbin-Watson stat)2 20 7}7b2 S YER #H7] Aol

Fn E=9He Ao BT

<I 5-6> 2018 12&7X|e| CtE3HEA A1t

Variable Coefficient Std. Error | t-Statistic Prob.
JPP: 0.810446 0.160617 5.045835 0.0000"**
WPP;-1 0.096361 0.136895 0.703906 0.4826
WP -0.06463 0.16121 -0.40089 0.6891
TPi-1 -6.69146 26.17375 -0.25566 0.7986
0Si-1 6.86E-09 2.16E-09 2.4828 0.0142**
AQi ~-3.20E-05 1.82E-05 -1.75529 0.0813*
SQi-1 -6.30E-05 3.05E-05 -2.06847 0.0403**
DS: 1 0.00191 0.000431 4431294 0.0000"**
EPi-1 0.000674 0.00106 0.635383 0.5262
Sl -0.00105 0.000339 -3.07972 0.0025""*
Al -0.00056 0.001338 -0.41682 0.6774

C 1303.491 1281.871 1.016865 0.3109
R-squared 0.798125 | Adjusted R-squared | 0.783019
F-statistic 52.83391 Schwarz criterion 16.55622
Prob(F-statistic) 0 Durbin-Watson stat | 1.678314

Foow, o, n s Zh2 A7k 0] 109, 5%, 1968] Frol el A 712hE e theb.

<¥ 56>9 AIE nlgog EEH o

ket
AA, t-17]12 AFAD I
A A7 Aol el A
A3 gloem 1% FEA &
S, t-17]¢] 9Exd kA =z
A

3 ] A
2 A7 Al e ARl T AdHoR 2 gAY F(He FEFE v

12

o]

0,
1>
o

>
N,
N
N
i
rlo
—t+
N
lo,
2
-\
N,
12
o2

>,

%
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<E 57> LIS EZM S ST 20199 HF 24 Hx| LX|7HY
o= 2z}
(9 9)
Month | 2019.01 | 2019.02 | 2019.03  2019.04 | 2019.05_ 2019.06
Actual 3,650 8,869 9,240 9,958 8,640 8,465
Prediction | 8,831.77 | 9,612.89 | 9,181.44 110,007.08|10,088.37 | 8,731.77

Error 181.78 | 74389 | 58.56 49.08 | 1,448.37 | 266.77
Month | 2019.07 | 2019.08  2019.09 2019.10 | 2019.11 | 2019.12
Actual 9,350 9,767 9,156 8,497 8,134 7,923

Prediction | 8,500.62 | 9,303.26 | 9,837.67 | 9,565.67 | 8572.94 | 8,453.09
Error 849.38 | 463.74 | 681.67 | 1,068.67  438.94 | 530.09

Og&o=z FZZY 19 o221 2020 1€FH 2020 12€7k4] <] A FA|
K =311 918 20059 10935 20199 1297}%
Ak I ARY BA A, <3 58>

oF 0% YERGom 1% FFolA BAHeE &
Ak E3k, gHl-stE FH(Durbin-Watson stat) 29

7P ghe dWERR Aol EAskA] ol SH A Aom FA4EHA

2 4
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<E 58> 20194 12& x| 2| s|#H=EZAM Z1t

Variable Coefficient Std. Error | t-Statistic Prob.
JPP: 0.749754 0.148751 5.040326 0.0000**
WPP:; 0.128892 0.128023 1.006785 0.3156
WPi-1 -0.01826 0.153213 -0.11918 0.9053
TP -3.37288 23.57948 -0.14304 0.8864
0Si1 5.11E-09 2.31E-09 2.211107 0.0285"**
AQi -3.20E-05 1.75E-05 -1.82462 0.0699"
SQi-1 -5.70E-05 291E-05 -1.95617 0.0522*
DSt 0.001901 0.000394 4.824141 0.0000**
EPi 0.000526 0.001025 0.512739 0.6088

Sli-1 -0.00098 0.000296 -3.28843 0.0012**
Al -0.00062 0.000881 -0.6996 0.4852
C 1005.747 1039.282 0.967732 0.3346
R-squared 0.811929 ' Adjusted R-squared | 0.798918
F-statistic 62.40227 Schwarz criterion 16.50563
Prob(F-statistic) 0 Durbin-Watson stat | 1.660038

T, wk seend ZVZE PRI C] 10%, 5%, 1%9] ol FEel A 7124 E S Ve,

AA, t-1719 AFAYG &2 G2 AA7MA L 719 AFAG F2A
2 A7 A ] A F T AAZ Z A (e dFgES n
23 Qo 1% FENA SAHRE fFodt Ao AU

A4, t-1719 &=X9 A G2 AAA L 1719 AFAG S |
2] A A ] AEHg T AU eR & FA F(HY FE v
A3 goen 10% FEoA EAZCRE FostA] &S Aor BEALT)

A, t-17]19 FAG A ZufrtAe 1719 AFAY FA {x AA LA
of el Ay F AHer 2 £ ()Y JdFS v e
M, 10% oA Aoz Fo3x] % Aoz FAFdL)

A, t-1719] AFAYG F&& 719 AFAS F2 dA AA7HE
s AEHs = 7Hg 2 FAY 5()9 dFS vA glern, 10% F
Tl A SAH R FeolatA] ¥ AR FAHAT
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<# 5-9> tS3|7F=EME ST 20204 M=

A x| AHK|7

ofs Zzt
(94 9)
Month | 2020.01 | 2020.02 | 2020.03  2020.04 | 2020.05 2020.06
Actual 3,308 8,376 7,729 9,020 | 12,650 | 12,529
Prediction | 7,781.37 | 9,924.22 | 9,225.06 | 9,014.85 |10,608.57 13,422.84
Error 1,026.63 | 1,548.22 | 1,496.06 = 515 | 2,041.43  893.84
Month | 2020.07 | 2020.08 2020.09  2020.10 2020.11  2020.12
Actual 12,601 | 13,000 | 12,856 = 13948 | 14,102 | 13,129
Prediction | 13,261.42/13,588.35/13,913.79 | 14,856.83| 14,528.76 13,549.06
Error 660.42 | 583.35 | 1,057.79 | 90883 | 426.76 | 420.06
4 A A5
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<I 5-10> 20184 12&7tXx|e] MLFN 2 &4 Az}

Variable Coefficient Variable Coefficient
JPP: 0.8116 SQt-1 -0.00002455
WPP;: 4 0.1547 DS 0.001805
WP 4 -0.1458 EP: -0.00001697
TP -8.015 Sli1 -0.001012
(ONTS 0.0000000041 Al 0.0005816
AQt1 -0.00005498 C 2298.35

A A¥dE ri"g ez 20199 1€4H 20199 12€7HA] 243 Ad=
<E 511> 2o 95 23 AA A o5 b4 FHA exke 64
o] 481, A oxE 599 1,151.359 02 vEba, Hat QA 497.259
o8 UEyth

<¥ 5-11> MLFN 22e| 20194 X 24! HxX| AMX|7t4 ol &
21

(2910 )

Month | 2019.01 | 2019.02  2019.03 | 2019.04 | 2019.05 | 2019.06

Actual | 8650 = 8869 = 9240 & 9958 | 8640 | 8465

Prediction | 9,167.17  9,494.53 | 9,339.24  9,743.05 | 9,791.35 | 8,460.19

Error o17.17 62553 | 9924 | 21495 | 1,151.35| 481
Month  2019.07 | 2019.08  2019.09 2019.10 | 2019.11 | 2019.12
Actual 9,350 9,767 9,156 8,497 8,134 7,923

Prediction | 8,300.37 | 9,052.54 | 9,434.45 | 9,011.97 | 8261.95 | 8,591.55
Error 1,049.63 71446 | 27845 | 51497 | 127.95 | 668.55

o2 20200 1€9HE 20209 1297145 A& 171719 A=
+ 137712 ¥4 dolgz dAs%a, UME A5 volHE 24489
=4 dibs < 5-12>3 Zo] yeow, 7] AFAS FA HA

1= il -
A ZEAC el t-17] AFAS FA FA A, A FH HA

R
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<I 5-12> 20194 12&7tX|e] MLFN 22 &4 Az}

Variable Coefficient Variable Coefficient
JPP: 0.8384 SQt-1 -0.00007600
WPP; 4 0.04646 DSi 0.002006
WP -0.05551 EP: 0.0006849
TP -8.692 Sli1 -0.0005035
(ONTS 0.0000000025 Al -0.001296
AQy -0.00001629 C 1356.65

9 A#E wigoz 20209 19%EH 20208 129744 EAMF Adt
<E 5-13>3 Pk A4 A4 A% A Az ese 499 5159,
Hoj oxk= 5499 2041439 0% YUY, Hi k= 7037290 % o
Epsieh
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<E 5-13> MLFN =222l 20204 M = 4l Hx| &HX[7HA of &
Z 1}

(94 9)

Month | 2020.01 | 2020.02 | 2020.03  2020.04 | 2020.05 2020.06
Actual 3,308 8,376 7,729 9,020 | 12,650 | 12,529
Prediction | 7,781.37 | 9,924.22 | 9,225.06 | 9,014.85 |10,608.57 13,422.84
Error 1,026.63 | 1,548.22 | 1,496.06 = 515 | 2,041.43  893.84
Month | 2020.07 | 2020.08 2020.09  2020.10 2020.11  2020.12
Actual 12,601 | 13,000 | 12,856 = 13948 | 14,102 | 13,129
Prediction | 13,261.42/13,588.35/13,913.79 | 14,856.83| 14,528.76 13,549.06
Error 660.42 | 583.35 | 1,057.79 | 90883 | 426.76 | 420.06

Multi-layer feedforward network =9 #g&3le] 201993 20209 S
oS FA% Ay FERTo] e ATy 9IS AFAG FA A
TEZFH W] FYFY F¥o] EFoh F 45 A& F 201999 HT

A= bR TLdIPAT HA oA

A7t o Rgor, e Ay o
kel

=
494 ASE YUEHH(<IY 5-2> Fx).

E=1r
i

A

[
(=)
L
I
L
(=]
o]
= =]
(V=]
=
[
[
=
=
(%]
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2) Generalization regression neural network #4] 23}

$-A Generalization regression neural network =22 &-8-3}o] 20194
1959 201993 12€74] oS3kt 159719 85 5 12771 &4 H o]
B2 dAstla, 32705 HS5 teolB = AA4stait

A Ay <E 5-14>3 Zo] yetwow, t7]9] AFAY FA HA

A

WA ZEAC el t-17] ol e AFAY F A

_—

= r , =]

Zotw, AFAY G4 AX 2EF 509 WeE F) dRe WA

A= Aow BAHAY, 2T B4, 8, FHED FatsE,

Aol 5UF, Fol £ 6719 Wt ()9 GBS WAL Y= Ao
CEF

<I 5-14> 20184 128 7tx|el GRNN 2% =4 Zz}

Variable Coefficient Variable Coefficient
JPP: 0.8680 SQt-1 -0.00005895
WPP: 0.04363 DSi 0.001869
WP 4 -0.006167 EP; 0.001267
TP -36.80 Sli1 -0.001012
(ONTS 0.0000000067 Al -0.001181
AQt1 -0.00001068 C 489.49

9l AdE vgo=E 20199 1€9F¥ 20199 12€7bA] #A g A=
<E 5-15>% Zth oS A3 AA AT oS JHE e HA A E
°] 1148, A oxt= 599 130026902 ek, Hi @
O & ey
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<E 5-15> GRNN =22 2| 20194 A F Al Hx| LHX[7HH
o= Za}

(94 9)
Month | 2019.01 | 2019.02 | 2019.03  2019.04 | 2019.05 2019.06
Actual 3,650 8,869 9,240 9,958 3,640 3,465
Prediction | 8,227.10 | 9,040.71 | 8,775.96 | 9,797.00 | 9,940.26 | 8,429.69
Error 42290 | 171.71 = 464.04 | 161.00 | 1,300.26 | 35.31
Month | 2019.07 | 2019.08 2019.09 2019.10 2019.11 2019.12
Actual 9,350 9,767 9,156 8,497 8,134 7,923
Prediction | 8,111.82 | 8907.20 | 9,393.21 | 9,120.30 | 8,122.52 | 7,762.57
Error 1,238.18 | 859.80 | 237.21 = 62330 | 1148 | 160.43

Theo® 20208 1€HE 20209 12974415 o S3stqich 1717019 A8
T 137715 ¥4 delHz dAsa, 34/ A5 HeolHE A4
T4 A <F 5-16>3 Zo] yEtern] t7]o] AFAY F4 {A
AA A HEl t-17] ol AFA G FH WA AAE, GEAY F

Rt
4 OgR AANE, BHFAE Seel BulFe, AFAY F4 9

<FI 5-16> 20194 12&€7tX|e] GRNN =22 2A Z 1]

Variable Coefficient Variable Coefficient
JPP1 0.8292 SQi-1 -0.00006141
WPP;_; 0.06677 DSi1 0.001903
WP; -0.08787 EP; 0.0002855
TPi-1 -14.90 Sli-1 -0.0006547
(O 0.0000000027 Al -0.0003840
AQ¢1 -0.00003337 C 2143.69
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9 A¥E wgoz 20209 1€9%E 202040 1297b4 EAF A
<E 5-17>3 2tk AA HE3 €3 phe] Hx oAE 899 25349,
A o= 599 2331279107 UEga, Wi oA 6099790
EFt et

<E 5-17> GRNN =22 2| 20204 A 4l Hx| LHX[7HH
o= zxf
(9 9)
Month | 2020.01 | 2020.02 | 2020.03  2020.04 | 2020.05_ 2020.06
Actual 3,308 8,376 Lrde29 9,020 | 12,650 | 12,529
Prediction | 8,121.28 | 9,689.41 | 8,876.07 | 8,578.69 |10,318.73/13,069.33

Error 686.72 | 1,313.41 | 1,147.07 | 44131 | 2,331.27 | 540.33
Month | 2020.07 | 2020.08  2020.09  2020.10 | 2020.11 | 2020.12
Actual 12,601 | 13,000 | 12,856 | 13948 = 14,102 | 13,129

Prediction |12,744.87 12,974.66|13,196.90|13,773.80|13,992.28 | 13,194.43
Error 143.87 | 2534 | 34090 | 17420 @ 109.72 | 6543

Generalization regression neural network = 2-& &83}e] 2019d 3}

20209 S d= EA% Ay FH5HEF tisk Ao gege F 7|k
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<HE 5-18>2 20199 1¥€4H-¥ 20199 1298 o &3k 2ol

oA 2
BT 599 MAPE7F 7b8 &skem, Ha MAPE = t53+%23d 49
0.49%, MLFN =2 69 0.06%, GRNN =9 119 0.14%= 245 9lch.
20199 12704 @t MAPE 7} 7b v R GRNN Rdo] 526%%

=4 = A
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<I 5-18> 20194 O|Z2AtE2 =4 Znt

Month O3 ARY MLFN GRNN
2019.01 2.10% 5.98% 4.89%
2019.02 8.39% 7.05% 1.94%
2019.03 0.63% 1.07% 5.02%
2019.04 0.49% 2.16% 1.62%
2019.05 16.76% 13.33% 15.05%
2019.06 3.15% 0.06% 0.42%
2019.07 9.08% 11.23% 13.24%
2019.08 4.75% 7.32% 8.80%
2019.09 7.45% 3.04% 2.59%
2019.10 12.58% 6.06% 7.34%
2019.11 5.40% 1.57% 0.14%
2019.12 6.69% 8.44% 2.02%
AVERAGE 6.46% 5.61% 5.26%

<E 5-19>% 20209 1€7H 20208 12€= 453 4
2L 1936%2 3¥°l 7hY ¥ MAPE = Yelga, MLFN Zds}
GRNN = e 1821%¢<} 1843%% 5¥<° MAPE 7} 714 =4 el
2~ MAPE & t53ARE 49 0.06%, MLEN 22 119 0.36%, GRNN
2d 89 0.19%%2 EAEJT 2020 1278Y @i MAPE 7} /b4 @&
2 de GRNN Edo] 604%= #2459},

o
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<I 5-19> 20204 | F2AtE2 =4 Znt

Month O3 ARY MLFN GRNN
2020.01 11.66% 16.20% 7.80%
2020.02 18.48% 10.97% 15.68%
2020.03 19.36% 12.14% 14.84%
2020.04 0.06% 5.24% 4.89%
2020.05 16.14% 18.21% 18.43%
2020.06 7.13% 6.18% 4.31%
2020.07 5.24% 2.81% 1.14%
2020.08 4.53% 1.49% 0.19%
2020.09 8.23% 4.76% 2.65%
2020.10 6.52% 0.79% 1.25%
2020.11 3.03% 0.36% 0.78%
2020.12 3.20% 2.20% 0.50%
AVERAGE 8.63% 6.78% 6.04%
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(@91: 9/kg, A/kg, U/kg, T, )

A% o5 e
4R | HdA | AEA | s | Re? |
AAZAD | AR 7D S
2005M10 10,500 11,000 11,708 24 22,657,000,000
2005M11 9,000 10,200 10,389 22 23,072,000,000
2005M12 8,000 9,677 9,625 18 217,789,000,000
2006MO1 8,500 10,500 10,750 16 45,763,000,000
2006MO2 8,250 10,500 10,183 15 19,412,000,000
2006MO3 8,610 10,661 10,375 15 21,076,000,000
2006MO04 11,790 12,717 13,500 15 20,696,000,000
2006MO05 11,430 13,016 12,708 16 22,595,000,000
2006MO6 11,360 13,000 12,625 17 21,527,000,000
2006MO7 12,560 13,000 13,333 19 22,040,000,000
2006MO3 13,660 13,242 14,292 24 22,878,000,000
2006MO09 12,620 12,483 14,292 26 46,048,000,000
2006M10 11,990 11,919 13,792 24 21,685,000,000
2006M11 10,840 10,500 12,917 22 24,010,000,000
2006M12 9,960 10,500 11,708 19 24,699,000,000
2007MO1 11,100 12,452 12,375 17 26,873,000,000
2007MO2 10,456 12,250 11,958 16 48,062,000,000
2007MO3 11,753 12919 13,125 15 26,444,000,000
2007MO04 12,674 13,633 13,500 15 25,171,000,000
2007MO05 12,313 13,500 14,208 16 26,384,000,000
2007MO6 11,867 12,950 14,125 19 26,351,000,000
2007MO7 11,092 11,742 13,475 20 26,258,000,000
2007MO8 10,888 10,583 13,083 24 26,553,000,000
2007MO09 10,119 10,583 12,333 24 57,723,000,000
2007M10 9,976 10,339 11,708 23 30,979,000,000
2007M11 9,708 10,117 11,375 21 33,055,000,000
2007M12 9,223 9,968 11,583 19 39,205,000,000
2008MO1 9,902 10,500 11,583 17 61,805,000,000
2008MO02 9,388 10,500 11,583 16 36,253,000,000
2008MO03 9,627 10,500 12,000 15 34,092,000,000
2008M04 9,982 10,667 11,400 15 33,140,000,000
2008MO05 10,170 11,000 11,917 17 33,196,000,000
2008MO06 9,788 10,633 11,792 19 35,229,000,000
2008MO7 8,488 9,484 11,000 20 34,755,000,000
2008MO03 8,139 8,500 10,583 22 35,562,000,000
2008MO09 8,239 8,500 10,542 24 61,564,000,000
2008M10 8,871 9,071 10,958 24 38,486,000,000
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(@91: 9/kg, A/kg, U/kg, T, )

A% XS e
A% FANA | FANA | mebY | e | a;jj;;g)
AAAAY | A 7AD o
2008M11 8,042 8,403 10,125 22 40,354,000,000
2008M12 7,526 8,274 9,583 19 48,840,000,000
2009M01 8,758 9,758 10,333 17 66,304,000,000
2009M02 8,507 9,536 10,500 16 39,516,000,000
2009M03 8,229 9,145 10,708 15 39,941,000,000
2009M04 9,216 10,150 11,750 16 41,737,000,000
2009M05 9,997 11,226 11,917 17 42,695,000,000
2009M06 9,996 11,000 12,000 18 48,464,000,000
2009M07 10,810 11,790 13,042 24 43,061,000,000
2009M08 13,065 13,855 15,417 25 41,969,000,000
2009M09 12,718 13,333 15,542 26 75,884,000,000
2009M10 12,387 12,790 14,792 28 43,381,000,000
2009M11 11,512 12,350 13,792 21 52,873,000,000
2009M12 9,837 11,208 12,250 19 51,230,000,000
2010M01 11,158 23052 13,458 16 55,685,000,000
2010M02 11,079 13,000 13,500 15 73,118,000,000
2010M03 11,989 13,323 13,750 5 50,223,000,000
2010M04 14,675 15,900 16,875 5 50,548,000,000
2010M05 13,941 16,000 16,500 17 51,094,000,000
2010M06 14,057 16,000 16,583 19 51,424,000,000
2010M07 14,759 15,500 16,583 22 49,769,000,000
2010M08 14,248 14,129 16,917 25 49,851,000,000
2010M09 12,227 12,033 15,250 25 79,477,000,000
2010M10 11,280 11 gsm 13,750 23 54,684,000,000
2010M11 10,810 12,000 13,583 20 55,321,000,000
2010M12 9,593 11,629 13,083 18 60,061,000,000
2011M01 10,912 12,677 13,958 16 88,659,000,000
2011M02 11,453 13,036 14,250 15 49,418,000,000
2011M03 13,130 13,339 15,125 14 64,505,000,000
2011M04 12,949 14,000 15,542 14 63,988,000,000
2011M05 11,906 13,694 14,646 16 63,957,000,000
2011M06 10,733 13,000 13,813 18 66,720,000,000
2011M07 10,147 11,806 13,333 23 65,296,000,000
2011M08 10,504 11,097 13,500 23 70,006,000,000
2011M09 10,497 10,733 13,250 25 82,672,000,000
2011M10 10,514 11,000 12,792 24 63,470,000,000
2011M11 9,967 11,000 12,486 22 70,151,000,000
2011M12 9,891 10,500 12,271 19 71,751,000,000
2012M01 9,256 10,500 11,750 17 111,070,000,000
2012M02 9,707 10,672 12,354 16 70,348,000,000
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(@91: 9/kg, A/kg, U/kg, T, )

A% o5 e
4R | HdA | NEA | s | Re? | T
AAZAD | AR 7D o
2012M03 11,405 12,403 13,542 16 75,559,000,000
2012MO04 11,388 13,000 13,983 16 72,987,000,000
2012M05 11,862 13,500 13,713 18 74,482,000,000
2012M06 10,577 13,050 12,775 21 74,183,000,000
2012MO07 10,090 11,000 12,271 24 67,630,000,000
2012M08 9,684 10,355 11,758 26 71,298,000,000
2012MO09 11,901 12,500 13,472 24 103,439,000,000
2012M10 11,991 12,452 13,813 24 77,003,000,000
2012M11 11,808 12,000 13,521 21 77,569,000,000
2012M12 11,039 12,417 13,653 18 79,953,000,000
2013M01 12,439 13,532 14,522 16 114,034,000,000
2013M02 12,502 13,560 14,511 15 93,468,000,000
2013MO03 12,505 13,000 14,472 15 78,332,000,000
2013M04 12,930 13,542 14,556 16 80,574,000,000
2013MO05 13,459 14,000 15,208 17 77,151,000,000
2013MO06 12,565 13,533 14,722 19 86,710,000,000
2013MO07 11,927 12,383 13,972 24 84,173,000,000
2013MO08 11,991 12,000 13,958 27 86,332,000,000
2013MO09 11,579 12,000 13,625 26 125,510,000,000
2013M10 11,165 11,935 13,306 24 99,581,000,000
2013M11 10,227 11,500 12,472 21 102,147,000,000
2013M12 8,974 11,154 11,431 18 104,336,000,000
2014M01 10,415 11,419 12,653 16 155,014,000,000
2014MO02 10,139 11,500 12,903 15 75,542,000,000
2014MO03 9,784 11,500 12,323 15 85,131,000,000
2014M04 9,528 11,500 11,681 16 84,749,000,000
2014M05 9,142 11,500 12,011 18 81,535,000,000
2014MO6 8,237 11,500 11,580 20 85,287,000,000
2014MO7 8,003 10,272 11,580 22 88,159,000,000
2014MO8 8,043 9,328 10,900 24 115,300,000,000
2014MO09 8,011 9,000 10,729 25 102,698,000,000
2014M10 8,352 9,795 11,757 22 91,689,000,000
2014M11 9,079 10,375 11,594 20 94,383,000,000
2014M12 9,078 10,232 11,476 17 111,463,000,000
2015M01 9,547 10,500 11,639 16 108,761,000,000
2015M02 9,500 10,500 11,771 14 140,048,000,000
2015M03 10,617 10,919 12,674 14 102,840,000,000
2015M04 10,488 11,500 12,552 14 110,067,000,000
2015MO05 10,193 11,735 12,728 16 103,255,000,000
2015MO06 9,795 11,643 12,764 19 131,386,000,000
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(29 d/kg, A/keg, d/kg, T, ¥)

A% XS e
A= FHRA | FAEA | =R | S| a;jj;;g)
AAAAY | A 7AD o
2015M07 9,791 11,232 12,702 22 122,166,000,000
2015M08 10,383 11,091 12,887 25 108,765,000,000
2015M09 11,802 12,589 14,295 24 164,260,000,000
2015M10 13,318 13,929 15,122 22 107,518,000,000
2015M11 12,803 13,875 15,253 21 113,614,000,000
2015M12 11,946 12,947 14,601 18 121,483,000,000
2016M01 11,200 12,097 13,736 17 171,405,000,000
2016M02 10,771 11,726 13,538 16 133,934,000,000
2016M03 11,372 13,194 14,069 15 135,035,000,000
2016M04 12,613 14,717 15,292 16 121,874,000,000
2016M05 12,795 15,000 15,184 17 118,736,000,000
2016M06 12,492 14,517 15,285 20 118,584,000,000
2016M07 13,012 13,774 15,154 24 126,662,000,000
2016M08 13,025 13,500 15,487 27 149,905,000,000
2016M09 12,903 13,500 15,201 28] 200,056,000,000
2016M10 11,799 13,500 14,521 23 144,584,000,000
2016M11 10,678 13,533 13,626 21 153,343,000,000
2016M12 11,624 12,992 13,858 19 156,620,000,000
2017M01 11,816 13,000 13,909 17 259,029,000,000
2017M02 11,421 13,357 14,436 16 167,546,000,000
2017M03 14,047 15,387 15,962 15 194,150,000,000
2017M04 12,958 15,500 15,811 16 176,139,000,000
2017M05 12,751 15,887 15,697 17 175,762,000,000
2017M06 13,000 15,717 16,235 20 180,848,000,000
2017M07 12,957 14,758 16,296 25 182,683,000,000
2017M08 12,997 14,194 16,105 27 194,090,000,000
2017M09 14,370 15,433 17,306 26 288,964,000,000
2017M10 16,358 17,258 18,669 23 174,780,000,000
2017M11 15,724 17,100 18,208 21 208,744,000,000
2017M12 13,550 15,484 16,854 18 221,852,000,000
2018M01 12,369 14,500 15,875 16 251,910,000,000
2018M02 11,687 14,607 14,827 15 289,778,000,000
2018M03 13,809 15,952 16,097 15 228,800,000,000
2018M04 13,327 15,613 16,240 16 215,400,000,000
2018M05 13,355 16,403 16,603 17 221,735,000,000
2018M06 13,150 15,800 16,267 21 214,272,000,000
2018M07 12,449 13,387 14,462 24 224,230,000,000
2018M08 10,537 11,885 13,569 26 235,082,000,000
2018M09 11,155 13,233 14,198 25 310,020,000,000
2018M10 11,494 13,177 14,719 22 238,060,000,000
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)

(91 A/kg, HA/kg, 9/kg, C,
T o FELE
A= 94 WA 94 9A | makAY | Ge? DT
AR | AP C
2018M11 10,580 12,650 13,393 20 256,669,000,000
2018M12 9,074 11,038 12,566 19 254,558,000,000
2019M01 8,650 10,700 12,431 17 413,272,000,000
2019M02 8,869 10,786 11,389 16 231,118,000,000
2019M03 9,240 10,419 11,347 15 2178,404,000,000
2019M04 9,958 10,733 11,917 16 286,290,000,000
2019M05 8,640 10,387 11,764 18 285,283,000,000
2019MO06 8,465 10,500 11,788 20 269,840,000,000
2019M07 9,350 10,500 11,809 23 282,677,000,000
2019MO08 9,767 10,500 11,897 217 321,530,000,000
2019M09 9,156 10,500 11,931 25 374,542,000,000
2019M10 8,497 10,903 11,836 23 313,056,000,000
2019M11 8,134 10,567 11,483 21 325,346,000,000
2019M12 7,923 10,268 11,243 19 341,186,000,000
2020M01 8,308 10,565 11,264 17 489,675,000,000
2020M02 8,376 10,071 11,162 16 463,071,000,000
2020M03 7,729 10,000 11,052 16 527,136,000,000
2020M04 9,020 10,733 11,583 16 479,364,000,000
2020M05 12,650 14,968 15,896 17 433,631,000,000
2020M06 12,529 15,000 15,986 21 434,082,000,000
2020M07 12,601 14,431 15,789 22 480,415,000,000
2020MO8 13,000 14,145 15,799 21 509,825,000,000
2020M09 12,856 14,552 15,842 24 733,033,000,000
2020M10 13,948 15,194 16,687 23 494,660,000,000
2020M11 14,102 14,750 16,587 20 517,277,000,000
2020M12 13,129 13,419 15,695 18 651,029,000,000
Az 1) FEEFFEANE L A ESAH (2021), Fo #5EA
2) 717473 l } A= 7N HJEEE (202D), 717&3=
3) BAE (2021), 2HA B FF2A
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2005M10 | 25,430,000 | 5,580,000 541,000 478,000 115,928 53,482

2005M11 | 30,020,000 | 4,150,000 630,000 427,000 119,752 37,235

2005M12 | 32,850,000 | 6,700,000 719,000 439,000 130,499 94,117

2006MO1 | 29,340,000 | 5,060,000 625,000 396,000 131,249 49,034

2006MO2Z | 25,400,000 | 4,560,000 742,000 309,000 127,000 65,431

2006MO03 | 20,860,000 | 4,180,000 | 1,060,000 314,000 150,667 61,219

2006M04 | 17,680,000 | 3,960,000 640,000 144,000 133,184 56,256

2006M05 | 16,680,000 | 3,510,000 497,000 156,000 136,877 3,865

2006M06 | 18,050,000 | 3,110,000 483,000 129,000 128,412 24,294

2006M0O7 | 17,860,000 | 2,430,000 394,000 213,000 115,722 20,272

2006MO8 | 22,960,000 | 3,140,000 240,000 219,000 126,978 10,310

2006MO09 | 16,050,000 | 3,250,000 347,000 251,000 121,928 2,891

2006M10 | 24,150,000 | 4,120,000 347,000 354,000 130,164 0

2006M11 | 21,180,000 | 5,020,000 296,000 294,000 157,984 28,776

2006M12 | 21,930,000 | 3,880,000 826,000 347,000 233,370 147,682

2007MO1 | 19,500,000 | 3,710,000 667,000 179,000 247,955 58,935

2007MO02Z | 19,470,000 | 2,950,000 662,000 165,000 199,330 62,603

2007MO03 | 16,570,000 | 2,930,000 753,000 145,000 249,841 30,137

2007M04 | 17,420,000 | 3,330,000 638,000 110,000 289,062 35,239

2007MO05 | 15,850,000 | 2,270,000 711,000 120,000 313,801 24,395

2007MO6 | 19,040,000 | 2,610,000 565,000 91,000 312,254 1,267

2007MO7 | 17,030,000 | 4,060,000 521,000 204,000 268,488 24,606

2007MO8 | 14,020,000 | 3,110,000 423,000 293,000 229,183 33,544

2007MO09 | 20,220,000 | 5,670,000 497,000 261,000 234919 0

2007M10 | 24,030,000 | 3,650,000 542,000 383,000 357,129 26,584

2007M11 | 28,200,000 | 7,170,000 497,000 270,000 326,332 56,602

2007M12 | 25,350,000 | 6,600,000 823,000 358,000 350,281 122,411

2008MO01 | 24,380,000 | 6,140,000 663,000 256,000 248,854 98,135

2008MO02 | 23,290,000 | 6,220,000 743,000 194,000 227,141 44913

2008MO03 | 21,700,000 | 5,900,000 722,000 236,000 221,734 33,960

2008M04 | 20,340,000 | 5,120,000 820,000 213,000 235412 15,966

2008MO05 | 18,490,000 | 4,520,000 | 1,060,000 167,000 226,515 9,577

2008MO06 | 18,080,000 | 5,490,000 732,000 164,000 227,958 0
2008MO07 | 17,710,000 | 6,210,000 675,000 191,000 197,057 12,917
2008MO08 | 18,030,000 | 6,680,000 602,000 296,000 165,211 4,856
2008MO09 | 22,260,000 | 7,560,000 812,000 352,000 168,581 1,241
2008M10 | 18,610,000 | 9,450,000 762,000 334,000 189,509 3,066
2008M11 | 22,320,000 | 11,100,000 | 659,000 339,000 137,823 105

2008M12 | 19,630,000 | 11,900,000 | 1,136,000 519,000 213,852 21,690

2009M01 | 28,850,000 | 8,560,000 795,000 330,000 169,422 5,902
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2009M02 | 30,260,000 | 8,300,000 775,000 303,000 177,393 2,989
2009M03 | 23,250,000 | 6,730,000 | 1,090,000 359,000 187,952 0
2009M04 | 19,620,000 | 5,970,000 936,000 235,000 187,204 0
2009MO05 | 18,620,000 | 4,780,000 914,000 165,000 179,306 7,042
2009MO06 | 14,560,000 | 5,600,000 792,000 233,000 171,995 2,202
2009MO07 | 11,780,000 | 5,560,000 613,000 261,000 166,608 19,934
2009M08 | 9,160,000 | 5,700,000 560,000 362,000 162,335 1,185
2009MO09 | 14,470,000 | 6,740,000 706,000 394,000 159,814 0
2009M10 | 18,640,000 | 7,100,000 703,000 350,000 180,951 0
2009M11 | 24,250,000 | 7,230,000 588,000 343,000 190,584 0
2009M12 | 25,860,000 | 6,130,000 @ 1,155,000 432,000 234,132 0
2010MO1 | 23,940,000 | 7,640,000 825,000 268,000 178,930 0
2010M02 | 23,510,000 | 3,970,000 861,000 252,000 174,279 3,234
2010M03 | 25,100,000 | 2,340,000 901,000 287,000 205,620 3,024
2010M04 | 14,600,000 | 5,600,000 632,000 191,000 164,619 0
2010MO05 | 14,960,000 | 5,200,000 588,000 235,000 262,650 0
2010MO06 | 15,770,000 | 3,140,000 | 489,000 184,000 158,111 0
2010MO7 | 15,470,000 | 3,760,000 | 455,000 245,000 205,635 0
2010MO08 | 15,440,000 | 4,990,000 329,000 254,000 209,101 0
2010MO09 | 26,890,000 | 7,180,000 290,000 281,000 183,287 0
2010M10 | 26,820,000 | 6,260,000 405,000 356,000 199,042 0
2010M11 | 24,130,000 | 8,300,000 522,000 351,000 201,202 0
2010M12 | 30,820,000 | 6,670,000 | 1,061,000 422,000 257,112 0
2011MO01 | 25,030,000 | 7,630,000 | 1,181,000 314,000 262,117 1,908
2011M02 | 20,050,000 | 7,290,000 964,000 220,000 174,438 11,442
2011M03 | 16,990,000 | 5,110,000 733,000 193,000 251,280 2,766
2011M04 | 29,500,000 | 5,510,000 633,000 174,000 213,925 2,492
2011MO05 | 15,920,000 | 6,670,000 766,000 182,000 226,429 0
2011MO06 | 16,220,000 | 4,510,000 682,000 168,000 248,281 0
2011MO07 | 15,650,000 | 4,790,000 684,000 204,000 191,177 0
2011M08 | 18,220,000 | 13,530,000 | 634,000 256,000 203,675 2,066
2011M09 | 18,140,000 | 7,120,000 726,000 215,000 213,344 0
2011M10 | 18,260,000 | 7,300,000 683,000 256,000 236,968 0
2011M11 | 25,470,000 @ 8,480,000 637,000 219,000 224,283 0
2011M12 | 26,530,000 | 8,180,000 871,000 265,000 314,649 37,439
2012MO01 | 25,030,000 | 7,630,000 890,000 193,000 300,344 5777
2012M02 | 21,840,000 | 8,140,000 792,000 156,000 338,099 28,295
2012M03 | 20,570,000 | 7,030,000 844,000 182,000 338,755 7,282
2012M04 | 17,740,000 | 7,850,000 897,000 181,000 344,957 0
2012MO05 13,720,000 | 10,240,000 | 853,000 155,000 353,304 7,905
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2012MO06 | 16,530,000 | 8,770,000 711,000 147,000 312,636 1,966
2012M07 | 18,370,000 | 7,710,000 637,000 205,000 293,660 0
2012MO08 | 17,645,000 | 6,735,000 662,000 226,000 350,139 2,255
2012M09 | 16,920,000 | 5,760,000 772,000 201,000 343,160 0
2012M10 | 22,860,000 | 6,060,000 742,000 225,000 381,187 0
2012M11 | 21,940,000 | 6,080,000 568,000 150,000 384,802 10,745
2012M12 | 16,130,000 | 6,390,000 | 1,044,000 281,000 483,577 37,326
2013MO01 | 19,700,000 | 4,690,000 690,000 209,000 402,528 52,439
2013M02 | 20,210,000 | 2,960,000 670,000 192,000 367,379 35,715
2013M03 | 15,810,000 | 4,690,000 774,000 168,000 405,233 4,746
2013M04 | 14,050,000 | 4,630,000 727,000 175,000 419,418 0
2013M05 | 11,020,000 | 5,360,000 750,000 129,000 489,531 0
2013MO06 | 10,950,000 | 5,270,000 533,000 132,000 366,304 1,929
2013M07 | 10,190,000 | 5,920,000 569,000 165,000 414,004 0
2013M08 | 10,370,000 | 6,370,000 543,000 237,000 430,337 0
2013M09 | 12,790,000 | 5,880,000 | 477,000 220,000 361,359 0
2013M10 | 16,810,000 | 6,100,000 581,000 264,000 442,026 0
2013M11 | 17,500,000 | 6,450,000 | 497,000 225,000 400,173 0
2013M12 | 22,170,000 | 9,060,000 961,000 307,000 539,586 13,499
2014MO01 | 22,600,000 | 8,630,000 747,000 192,000 457,041 44,291
2014M02 | 20,770,000 | 8,160,000 771,000 166,000 456,026 22,949
2014M03 | 20,630,000 | 7,540,000 855,000 207,000 501,195 9,696
2014M04 | 20,660,000 | 6,490,000 1,000,000 175,000 526,769 0
2014M05 | 25,430,000 | 5,370,000 890,000 143,000 529,005 0
2014MO06 | 26,530,000 | 7,290,000 890,000 139,000 532,814 0
2014MO07 | 27,630,000 | 9,200,000 | 1,028,000 136,000 545,049 0
2014MO08 | 29,410,000 | 9,990,000 882,000 183,000 511,882 0
2014M09 | 28,860,000 | 10,750,000 | 983,000 169,000 611,258 0
2014M10 | 29,790,000 | 14,400,000 = 1,123,000 252,000 684,557 6,776
2014M11 | 29,270,000 | 17,000,000 = 1,001,000 195,000 606,358 9,671
2014M12 | 27,350,000 | 16,600,000 @ 1,345,000 311,000 848,743 69,261
2015MO01 | 26,000,000 | 15,790,000 | 651,000 218,000 689,869 21,368
2015M02 | 24,830,000 | 14,920,000 | 652,000 181,000 665,927 16,613
2015M03 | 24,110,000 | 14,820,000 | 870,000 198,000 829,175 19,522
2015M04 | 24,040,000 | 11,790,000 | 986,000 163,000 842,137 0
2015M05 | 22,790,000 | 11,190,000 @ 1,001,000 146,000 832,854 0
2015MO06 | 22,000,000 | 10,750,000 | 753,000 123,000 825,331 0
2015M07 | 20,210,000 | 11,100,000 | 856,000 178,000 960,330 2,329
2015M08 | 19,230,000 | 10,830,000 | 983,000 195,000 930,948 0
2015M09 | 18,270,000 | 9,910,000 @ 1,195,000 179,000 1,055,970 0
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2015M10 | 17,460,000 | 9,070,000 | 1,066,000 192,000 1,204,721 0

2015M11 | 16,270,000 | 8,440,000 921,000 193,000 1,308,136 18,293

2015M12 | 15,180,000 | 6,890,000 | 1,428,000 258,000 1,541,694 222,081

2016MO1 | 14,220,000 | 6,100,000 | 1,120,000 180,000 1,330,211 150,785

2016MO02 | 13,020,000 | 5,570,000 | 1,146,000 169,000 1,345,625 163,187

2016MO03 | 12,730,000 | 4,380,000 | 1,240,000 182,000 1,276,366 0

2016M04 | 12,430,000 | 3,430,000 | 1,366,000 163,000 1,284,999

2016MO05 | 12,100,000 | 2,660,000 | 1,223,000 158,000 1,411,087

2016M06 | 15,310,000 | 2,900,000 | 1,049,000 145,000 1,284,502

2016M0O7 | 18,070,000 | 4,320,000 799,000 173,000 1,175,653

2016M08 | 16,840,000 | 6,200,000 808,000 240,000 1,352,095

[elelieolieolleol ]

2016M09 | 16,350,000 | 6,780,000 646,000 222,000 1,124,266

2016M10 | 17,330,000 | 8,120,000 856,000 227,000 1,356,323 0

2016M11 | 18,460,000 | 9,130,000 | 1,042,000 205,000 1,302,380 7,565

2016M12 | 15,520,000 | 9,640,000 | 1,311,000 225,000 1,584,748 157,027

2017MO1 | 12,540,000 | 10,520,000 | 1,196,500 222,000 1,430,783 87,224

2017MO02Z | 10,770,000 | 8,890,000 | 1,082,000 181,000 1,392,523 157,292

2017MO03 | 10,080,000 | 6,670,000 942,000 170,000 1,603,090 47,703

2017M04 | 9,210,000 | 5,960,000 | 1,179,000 189,000 1,442,918 0
2017MO5 | 9,090,000 | 4,920,000 | 1,367,000 145,000 1,775,252 1,672
2017MO6 | 11,640,000 | 3,150,000 | 1,040,000 126,000 1,538,693 0

2017MO7 | 9,330,000 | 3,050,000 819,000 176,000 1,452,240 1,755

2017MO8 | 8,590,000 | 2,050,000 900,000 214,000 1,693,932 1,560

2017MO09 | 7,870,000 | 1,720,000 802,000 193,000 1,763,746 1,168

2017M10 | 7,460,000 | 1,410,000 748,000 193,000 1,476,198 0

2017M11 | 10,330,000 | 2,430,000 523,000 149,000 1,800,360 53,986

2017M12 | 12,240,000 | 3,030,000 847,000 237,000 1,901,918 395,853

2018MO01 | 13,040,000 | 4,790,000 746,000 163,000 1,865,093 424,019

2018M02 | 14,400,000 | 6,380,000 897,000 146,000 1,774,951 220,101

2018M03 | 15,420,000 | 8,140,000 978,000 135,000 2,079,617 8,962

2018M04 | 15,220,000 | 7,450,000 | 1,101,000 140,000 2,012,994 3,073

2018MO05 | 15,750,000 | 6,650,000 | 1,015,000 129,000 2,156,010 3,003

2018M06 | 14,130,000 | 8,130,000 792,000 117,000 1,851,267 3,549

2018M07 | 16,230,000 | 8,240,000 660,000 149,000 1,843,806 11,766

2018MO08 | 14,740,000 | 7,340,000 751,000 192,000 1,973,817 8,527

2018M09 | 17,870,000 | 6,810,000 913,000 184,000 1,824,695 4,423

2018M10 | 15,750,000 | 5,760,000 857,000 192,000 2,145,214 89,410

2018M11 | 16,130,000 | 7,240,000 704,000 166,000 2,090,620 210,678

2018M12 | 13,250,000 | 6,900,000 975,000 260,000 2,439,919 586,894

2019M01 | 14,890,000 | 7,360,000 998,000 165,000 2,323,831 540,975
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2019M02 | 14,710,000 | 7,920,000 = 1,013,000 149,000 1,936,501 245,745
2019M03 | 15,170,000 | 8,340,000 | 1,098,000 146,000 1,957,329 4,847
2019M04 | 15,340,000 | 8,670,000 996,000 162,000 2,276,401 2,976
2019MO05 | 14,620,000 | 8,130,000 915,000 119,000 2,392,514 0
2019M06 | 14,670,000 | 8,580,000 750,000 114,000 2,036,276 1,905
2019M07 | 15,140,000 | 8,930,000 789,000 142,000 2,067,848 7,327
2019M08 | 15,720,000 | 9,140,000 773,000 178,000 2,074,754 3,859
2019M09 | 15,290,000 | 8,810,000 771,000 193,000 2,252,555 7,083
2019M10 | 14,670,000 | 9,050,000 815,000 182,000 2,419,700 14,906
2019M11 | 13,290,000 | 9,350,000 937,000 177,000 2,378,966 401,583
2019M12 | 11,910,000 | 9,630,000 | 1,177,000 241,000 2,839,347 | 1,019,397
2020MO1 | 12,370,000 | 9,930,000 | 1,104,000 157,000 2,279,822 459,596
2020M02 | 12,950,000 | 10,250,000 | 745,000 149,000 1,910,068 162,181
2020M03 | 12,750,000 | 10,580,000 | 896,000 111,000 2,321,501 0
2020M04 | 13,120,000 | 8,730,000 | 1,268,000 46,000 2,293,304 11,796
2020M05 | 13,780,000 | 7,280,000 | 1,334,000 63,000 2,639,688 5,744
2020M06 | 14,280,000 | 7,060,000 | 1,140,000 94,000 2,336,797 10,523
2020MO7 | 14,470,000 | 6,810,000 | 1,157,000 99,000 2,269,052 7,298
2020M08 | 14,980,000 | 6,610,000 | 1,092,000 146,000 2,233,346 8,544
2020M09 | 14,370,000 | 6,340,000 | 1,277,000 154,000 2,782,362 18,129
2020M10 | 13,580,000 | 6,490,000 | 1,198,000 150,000 2,490,607 263,118
2020M11 | 13,680,000 | 6,640,000 834,000 151,000 2,689,291 695,091
2020M12 | 12,370,000 | 5,910,000 993,000 183,000 3,212,766 984,818

Ag: 1) FFEFE AT Y FAQESAY (2021), @l BFF)

2) A 5o 5
3) BAH

g (2021), FAAEA
TA (2021), FEAEA
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