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A Study on Forecasting Oyster Price
with Time Series Analysis
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Abstract: This paper forecasts one-month ahead price of the real landing
price of the Korean oyster farmed with high price fluctuations by month. To
forecast the one-month ahead real landing price of the farmed oyster, this
paper uses monthly data (128 observations) from January 2001 to August
2011 and also adopts several econometrics methods such as the multiple
regression model, the autoregressive integrated moving average model, and
the vector autoregression model.

As a result, the one-month ahead real landing price of the oyster

forecasted by the multiple regression model had relatively lower prediction

>

i =2

z o

N 4 Ho Ap

= 2= mjo rfo
il

09

<2
T

*k

rok rok g
oI oI

A



66 | HYEHAT HrH 15

error than ones of ARIMA(2,0,0) and VAR models.

Particularly, first, the one-month ahead real landing price of the oyster
forecasted by the multiple regression model was 4,907 won per kg with
prediction error of about 1.21 won.

Second, the one-month ahead price of the ARIMA(2,0,0) model was
forecasted as 4,652.13 won per kg with prediction error of approximately 257
won.

Third, the one-month ahead price of oyster based on the VAR model was
estimated as 4,386.43 won per kg with prediction error of 522.57 won.
However, basing on root mean squared error, mean absolute error, mean
absolute percentage error, and Theil inequality coefficient, the one-month
ahead price of oyster by the VAR model was fitter than one by the
ARIMA(2,0,0) and multiple regression models.

In conclusion, this paper suggests that out-of-sample forecasts as 12

months ahead need in order to find the best model among the three models.
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Augment Dickey Fuller = -S|k Prob.
InROP, 4375 0.0005
InROP,, 4355 0.0006
Test Statistic InRRP. -3'898:* 0.0002
InRBP,, -3.180 0.0235
DWT.s 22.861° 0.0533
DP.s -8.187"" 0.0000
1% level -3.491
Test critical values 5% level -2.887
10% level -2.580

Z Prob.= Mackinnon(1996) one-side p-valueZ SJn|&: *xx *x *i= 1%, 5%, 10% +o]5F 3lolA]
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7FA(InROPt-1), t-17] AAL7EA7 t-67] 72 TRHADP-6)= 1%
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Variable Cﬁgﬁfgt Cer\‘/tleFred
InROP, 0.00276 122055
InRRP, 0.01156 1.63502
InRBP, | 0.00341 148110
DWT. 0.00125 142114

DPys 0.00144 1.07746

an

A7} 8 o] WSS o] 89 2 48 AARAWIAL 39 9 g

ARge) 39 2ok thest 2ok

H-4, O33HEY #¥ 20

2
Variable Coefficient [Std, Error| t-Statistic | Prob, R F-statistic DW_.
(adi.R) statistic
InROP,, 0.704™" | 0.053 13.393 | 0.000
InRRP,, 02807 | 0.108 2,603 | 0.011
InRBP,, 02837 | 0.058 4839 | 0.000 | 0.736
- 64.835 1.942
DWTys -0.062 0.035 -1.760 | 0.081 | (0.725)
DP.s -0.0438 0.038 -1.268 | 0.207
C 2978 | 0.882 3375 | 0.001

Feoer, e PRI SR 1%, S%, 10% FOGENH BAROR OIS oI

il ﬂ%ﬁﬂl{%ﬂ ZAE ARAST 3ol 0.7252 SPATFERYE
G| of Gatirh. 18]a F-5ARE <F 6482 ‘5H
HFES] AG7E = 001 otk & AFTHIE 1% Fol=ollA Aeiseis]

3 S50] A kS SHHSE AR U8 232 Durbin-Watson
BAEC] A de] Aol A3l @ u 2 Bruesch-Godfrey AAIE 733
©] LM(Lagrange Multiplier) 7785 A8l B3tk 71 27}, =o] 9 249
WL dSsh] 918 tsslARE -2 A3 2417 fle Ao Ve
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F-SA ™ Prob, F(1, 115) n(Obs xR Prob. (1)
0.1097 0.7411 0.1162 0.7331
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Date: 01/04/12 Time: 00.55
Sample: 2001M01 201 1MO8
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Date: 01/05/12 Time
Sample: 2001M01 01106
included observations: 128
InROP

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

802 0802 84225 0.000
562 -0.228 125.87 0.000
333 0111 14061 0.000
117 142.69 0.000
7 14271 0.000

7 142.96 0000
& 14331 0000
48 143.35 0.000
133 0157 14582 0000
261 0126 155.45 0.000

o 0.000
0,420 0.055 201.86 0.000
0327 -0.192 217.30 0.000
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upeba WA = AALA e AAE AR oilEE oS A%
37| $18l ARCHEZ} 737 (Auto-regressive Conditional Heteroskedasticity
Effect test)= A3l & Ay}, 2 AL @7 AAE AFsdlle= oiibdel
A e Ao et

I #-6. 0|24 ZHE |

F-SA 2t Prob, F(1, 123) n(Obs xR Prob, x*(1)
0.00058 0.9807 0.000594 0.9806

Z: LM=nR’. LM¢] 0.0005940] 3kg Zko] 0.9806° % ROPL] AA|He] o]&xbio] ZAER] gk

Theo 2 ohsk Bl 99 & 249329 AR, MA A5 A& 9
3 <13-5>9] AT 71xel] 2YS AHE T 7FsAo] e 2
58 34 - Jds] ¥ Ay ARIMA(2,0,0), ARIMA(2,0,1), ARIMA(2,0,2),
ARIMA(2,0,3) 2% =5 Liung-Box Q-84 Q-statistico] x*Hr} 2o}
ACF 3o] MAZ-8(White noise)d= & 5= AL ThA] Wall, A1 g3t
9} ARGl vl A7) fefn|ahA] 55 <Jultti(e] Al <], 2005).
U202 ARIMA(2,0,0), ARIMA(2,0,1), ARIMA(2,0,2), ARIMA(2,0,3) =&
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Y fARE 24" AFAS @S 7o, AIC(Akaike  information
criterion), SBC(Schwartz Bayseian criterion), HQC(Hannan-Quinn criterion)
Ao AR AP UeRdtE 22iv ARIMA(2,0,0) 23] THE ARIMA &
@5l B8] SBCS HQC7} 714 o} 2 7] ARIMA ol w0 4%
sgick ol B4How nye] 298 2475 gt AIC, SBC, HQCY] 3
o] frAle Z-oll= 1HA(parsimony) 2] ¥l 7|9l 7lsgh Ihetgl B

< AFske Blo] Aeol7] wizelthelEd 2006).

-7, 28 gt
it ARMAQ,00) | ARMA201) | ARMAR02 | ARMAR03)
R 0.668 0.676 0.667 0.680
(adj R?) (0.662) (0.668) (0.656) (0.669)
AIC -0.856 -0.864 -0.823 -0.845
SBC -0.789 -0.774 -0.710 -0.710
HQC -0.829 -0.827 -0.777 -0.790

AAE ARIMA(2,0,0)] B8 54 Av, 249 AAFE <3E-7>, <&
-8>3} o] 0.662%2 FSHAFEERE AT 7k vl 66.2%2 T2l
230 2H AGATET = T B UERsiTh 23 F-BAIRRS 29F 123.8
B2A SYHHTFEY AlgTt BT 00] oMb E AFTHES 1% frelaelA
A8k

ThrO & ARIMA(2,0,0) 23] #4027 Ai¥a AR(1)% ARQ)7}

Ao RIZk GFe oS & & vk 53], AR()S 51 v =
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H-8. ARIMA(2,0,0) 2& =X Zn}

2y Variable | Coefficient |Std, Error| t-Statistic Prob, @ dFZRZ) F-statistic
C 8.274™" 0.058 142.39 | 0.000
ARIMA 0.668
AR(1) | 0986 0.087 11.32 0.000 123.8
(2,0,0) - (0.662)
ARQ) | -0.226 0.087 2.58 0.011

Fo e e g AL 1%, el HOI5E N BAHE SRS oI

VAREH
Sejet Aol 2e) AAAWNAS 9 )2 93 ] 8ol
o] =

HRIHA BESE F-SA2 Prob,
InRRP does not Granger Cause lnROP:: 16 5.919 0.0035
InROP does not Granger Cause InRRP 5.459 0.0054
InRBP does not Granger Cause lnROP*:* 16 9.507 0.0001
InROP does not Granger Cause InRBP 2.889 0.0594
InRBP does not Granger Cause InRRP™ 4.938 0.0087
InRRP does not Granger Cause InRBP"™ 126 9.707 0.0001

F: 1ag2E 0]8-31] Granger Causality A4S AJfalgion, *x* *2 1%, 10%2] o= 3l AY-
7HAE VIRIEE W s E Q1EAde] Sl ojulsh

E3F o] 5 US| g wieke] JES T 71l 1A ke
T IARE A2 7| 2] QI gl QAW
S ouiseE Hesigtl thSo R VARREE B4 94 o] s
o} Aol AAE e FHsP S8 992 A8 S Alwsl AT,
HE HgollA we2eo] SR e Ao UERITH<E-2>).

ARE VAREE S 34 Ay 208 Hgs Fo| 9 JAus14y)



ALV, a2l a vix|gke] AAxabiA e 24H AR A 242 0.725
0.795, 0.779% tF3]71 238 2} ARIMA(2,0,0)28 B} thi Aieo] =2 7
o7 veiyith ¢, B ATelA dSstaat ke 2R wgkel 2o 9
AW B3] 2yE APATE veslAREe] 289 2AT
ol Ak A s Hole Ao JERk
o2 VAREFHY o582 21dsh= AICS SBCE Hlwal BEats o,
zmaw Wgke Zof Y AAQWHARYES 72 Y e HE F
AREFET 24 AAT g
SBC o] 25 3o AYdert & F Ao 25, 9 Ad9wHA
TEo] AiA o= thE F VAREF| vl glo] bol Ajes & sloR

ersi

=

H-10, VAREE =X Zo}

INROP, InRRP; InRBP,
0.704 0.096 -0.088
InROP,,;
[ 13.39] [ 3.67] [-1.83]
-0.280 0.897 0.337
InRRP,.,
[-2.60] [ 16.83] [ 3.42]
0.283 -0.034 0.814
InRBP,.,
[ 4.84] [-1.16] [ 15.23]
P, -0.048 0.011 0.036
[-1.27] [ 0.59] [ 1.04]
DWT. -0.062 -0.003 -0.005
w0 [-1.76] [-0.16] [-0.14]
2.978 0.444 -1.048
[ 3.38] [ 1.02] [-1.30]
R’ 0.736 0.803 0.779
adj. R 0.725 0.795 0.769
F-statistic 64.835 94.723 81.693
Log likelihood 73.112 158.759 83.931
AIC -1.100 2.504 -1.278
SBC -0.962 2.366 -1.140
Log likelihood 316.141
AIC -4.888
SBC -4.474
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Cor(InROP. InROP(-i)) Cor(InRRP [nRRP(-i}) Cor(InRop, InRBP(-i})

I
T T T HH! HJ’

=
317283} ARIMARE 12]3l VAREES] Wr|d= Z3ls AuEd o
7} 2t} g5 AR, ARIMARY, VAREY Z}7te] 2011 92 = A4
1A dSXE kgD 4,907.79%), 4,652.139, 4386.430 02 FHEJTE 1
23 7] BEe] oS AFPEE vl BtZ o] te3ARRe] dFeapt

121902 718 Yglom tle-o2 ARIMARE 256.87¢, VARZEEo|
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522.57949] wollth. B3 Bgo] g9t AAR|e] eat 7 A B
< 2] §18 AE4% = VARE o] RMSE(root mean squared error),
MAE(mean absolute error), MAPE(mean absolute percentage error), Theil
IC(Theil inequality coefficient) =5 T3] ARE Y ARIMARES T ¢ &
ek o' UepTES) wbA 35 1 AlRe] diSA] ek dAlgre] 2ol o
Shfisio] 24 1270 A S ASslo] AR vlaslEo=a Ht <tk

e ABs w2 davk sles & S stk

-1, 28 2 714 B o5 Zat ¥ ol 2d
=l L ) )
W= < CHEsI7 =¥ ARIMAR2,0,0)2% VARZH
d = % Lk
01 1.09)( 9 4,907.79 4652.13 4386.43
Al A 7F o)
! (1;011.09)(1/@ 4909
o &9 3} (Y/kg) 121 256.87 522.57
A SHE (%) -0.0003 -0.0523 -0.1065
RMSE 896 629 555
MAE 688.562 432.536 392.662
MAPE 17.869 10.807 9.725
Theil IC 0.10856 0.07643 0.06651

d

o7 RPHT oSS Mg & v, X4 = AAer1Ze] oY
=9 93 3| ARE Y dEoa= 121902 A9 xjo|7} gigler, 2011
| 8¢ iv] 2011d 999 =9 A SES -0.0003%= HIAE

Ttn Tin

R Ien
5) RMSE :\/ N (e w)¥n, MAE= Y = wl/n, MAPE=100 )
t=T+1 t

t=T+1 =T+1

Y~ Ys

Ye

/n,

=n _ )
> (= y)n

t=T1%1

T+n -~ T4 n i =
vi/n+ 4l D vi/n
t=T+1 t=T+1

Theil IC=




00 | smsan Hrd 15

fz

o7 o =59t}l. EAE, ARIMA(2,0,0)282] o290 t53]7
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8¢ tiv] 20111 99| =9 AW SHES -0.0523%= Ta3HR

ol HME & 4 ASUTh B8, VAREF Y d5xk= oA A+
3 T YR}t Z 52257908 F R vlE) B d=eaE HYa,
2011 8¢ i®] 2011 99 =9 AHW Y Sk -0.1065%= K3
T FEHIMHR sEe dSETE =238t
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v, 8 2 A&

B dve feuet deliek] 2o €4 AAiE S tgeslARd,
ARIMAE®, VAREZS o83l ©7] o4 o=

24 Az, U539 52g0] ARIMA(2,0,0)282 VAREZET} A3kt
S| Atolol] @At A9 gle Ao Uit A1 o8 vs]7] R g
20119 9 = € AT oSA|= kg oF 4,907.799 0= Ak
Ql 4,909¢ETE TA] 1219 AL dSAE =&t 28y t3]+ =g
o] AAIGH 5219 A& 7% sk= RMSE, MAE, MAPE, Theil IC #4
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