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Analysis on Real Discount Rate for Prediction Accuracy Improvement
of Economic Investment Effect

Lee, Chijoo', Lee, Eul-Bum®
'Graduated School of Engineering Mastership, Pohang University of Science and Technology

Abstract : The expected economic effect by investment was divided by square of real discount rate annually for change
to present value, Thus, the impact of real discount rate on economic analysis is larger than other factors. The existing
general method for prediction of real discount rate is application of average data during past certain period, This study
proposed prediction method of real discount rate for accuracy improvement, First, the economic variables which impact
on interest rate of business loan and consumer price of real discount rate were determined, The variables which impact
on interest rate of business loan were selected to call rate and exchange rate, The variable which impact on consumer
price index was selected to producer price index, Next, the effect relation was analyzed between real discount rate and
selected variables, The significant effect relation were analyzed to exit, Lastly, the real discount rate was predicted from
2008 to 2010 based on related economic variables, The accuracy of prediction result was compared with actual data and
average data, The real discount rate based on actual data, predicted data, and average data were analyzed to —1.58%,
—0.22%, and 6,06%, respectively. Though the proposed method in this study was not considered special condition such
as financial crisis, the prediction accuracy was much higher than result based on average data,
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(Kim and Kang 2005, Hong and Cho 2010).

o g2 &3t ARG A AR E Az
Al Y F= TARIKE A1) $fste] A AAIE &
2ES 7|HFo 2 WER7|3] YR (vector autoregressive
model, VAR)Z} ®IE] @ 2}<4=A I8 (vector error correction
model, VECM)2] ZZ4F2-E4 (impulse response function)
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Fig. 1. Interest rate of business loan and consumer price



AYPATEL 7HEC 2 (Kim and Kang 2005, Hong and
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W} 28R} E7R|o]| FRRS k= HAHRES Table
13} o] =233t 7|YhE ol 22 AlEEE
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(Kim and Kang 2005). 2 ¢ItollA] AR83E 2 2|53} o]
A 9 AHPES T2sgo| A AR A mEE A8t
GTHThe Bank of Korea 2011).

Table 1. The economic variables related to real discount rate

Interest rate |Economic variables| Price index |Economic variables

Interest rate of |Call rate Consumer price

. ) Producer price index
business loan |Exchange rate index
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Aol A EAE 7|1AdiE ol et ==, ekl
TAZ 7|9k 2(Hong and Cho 2010), 2 AollA= 2]
oF ghao| 7|guhE ofxfzol 4= FFe 2719k 1 =
Adl= 52 B4

11 HE AKX AES

SAE BATE EAs=A] RS BA8H ] fIste] A4
ARF A5 ST} YR O 2 Table 20014 AIC(Akaike
Information Criteria)?} SIC(Schwarz Information
Criteria), HQHannan & Quinn)®] 2|22} Alxkgh SollA
7P 2t Hle ARS AAAAEE AETHLee et al,
2010). Table 20f|41+= SIC2F HQQ] | &7ko] A} 20141 7}
A 22:0] S B, A3} 22 HAARE A

Table 2. Time lag test of interest rate of business loan

lag AIC SIC HQ

0 15.95529 16.02689 15.98435
1 8.121686 8.408114 8.237945
2 7.394516 7.895765% 7.59797

3 7.268597 7.984666 7.559246+%
4 7.205987 * 8.136877 7.58383

* the value of time lag
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€ 202 ZAEonR VECME 2855tk

Table 3. Cointegration test of interest rate of business loan

Trace test
Hypothesized No, of CE(s) | Prob.** [Hypothesized No, of CE(s) | Prob.**
Nonex 0.0210 At most 1 0.0903

- Trace test indicates 4 cointegrating egn(s) at the 0.05 level
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Fig. 2. Impulse response function of interest rate of business loan
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Fig. 4. The effect relation between business loan and other variables
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Table 4. Time lag test of consumer price index

lag AIC SIC HQ
A M2 gl el A El= vl 7 ZIAIL 0 10.17389 10.22244 10.19359
719HhE ol k& SJalA] A= HE Alft| B8 1 1.948243 2.003877 2.007332
A} Z715R= Aoz B 2 1.525531 1.768254+* 1.624011
4 1.467104 1.806917 1.604977
. « Interest rate of business loan - * Call rate 5 1.349355% 1.786257 1.526620*
* the value of time lag
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Table .5 Cointegration test of consumer price index
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Fig. 3. Variance decomposition of interest rate of business loan
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Trace test
Hypothesized No, of CE(s)|Prob.** |Hypothesized No, of CE(s)| Prob.*=*
None 0.1353 At most 1 0.6974

- Trace test indicates 2 cointegrating egn(s) at the 0.05 level




AR S EAEL7] f1ete] 9l AZ(unit root test)
< 33k 9T ASoMe YR o= o) AR E=
ADF(Augmented Dickey—Fuller)2} PP(Philips—Perron) 7
T2 Mgt Jang 2014), 241 A3} Table 61} o] £
H|AF S7FA] 40t AR} E7ER] 4 B oA Ty
o] EAfet= AoR AR 1A} aHEsto] Tl
o] EA5IA] PEE HBkSITE AH|AF E7FARe} AR}
E712)4:2] VAROIAE= Table 69] 12} 2H3F HSES A}
839t

Table 6. Unit root test of consumer price index

ADF test PP test
Variables | | evel of |First difference| Level of |First difference
variable of variable variable of variable
Cnsumer 0.9931 0.0000+ 0.9912 0.0000*
price index | (unit root: O) | (unit root: X) | (unit root: O)| (unit root: x)
Producer 0.9621 0.0000+* 0.9835 0.0001*
price index | (unit root: O) | (unit root: X) | (unit root: O)| (unit root: x)

* null hypothesis is rejected in significance level (<0.05)
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Table 7. Time lag test of differential consumer price index

lag AIC SIC HQ
0 1.941142 1.989962 1.960947
1 1.565033 1.711494+ 1.624447
2 1.512015 1.756116 1.611039
3 1.412855 1.754597 1.551490+%
4 1.407206+* 1.846589 1.585451

* the value of time lag
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Fig. 5. Impulse response function of consumer price index
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TE)ar oS Auke] Aol E vluwshy] 3 71ddE o)Ak
&0 W7 Haghe 2001958 2007A7RE 28513t
SEARE A2H|R} E7FA = Fig, 13} o] A& os A4
7t FA01BR, & FEEE 20]7] $lste] 200095
200772} o] Qe Apwe] BatErh FT 19 (2007
W)e] HghS A8atoct. Sl H8E= e ¢
23 AASAXNFA AFEl= ARE H85t%HThe
Bank of Korea 2011).
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Fig. 8. The comparison of interest rate of business loan (2008-2010)

Table 8. The comparison of interest rate of business loan (2008-2010)

actual data prediction data | average data
2008 6.79 6.13 6.06
2009 5.61 5.64 6.06
2010 5.25 5.52 6.06
average 5.88 5.76 6.06
The difference from actual data 0.12 -0.17
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Fig. 9. Prediction of Consumer price based on average data (2007)

Table 9. The comparison of consumer price based on average data

(2007)
actual data prediction data | average data
2008 94.52 93.09 90.30
2009 97.13 95.80 90.30
2010 99.98 98.41 90.30
average 97.21 95.77 90.30
The difference from actual data 1.44 6.91

Table 89| 7|Jeh&Eol &2} Table 99] AH|ZF E7HA|4
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Fig. 10. Prediction of real discount rate (2008-2010)



SR AR E7 4= 7S o &3t of 27| Fig.
13} Zro] A&H 07 MyH] Z7t FAolct, whha] 2 At
of| 4] AlRket W o] o g Kot JAsH A5
H3lA Fig. 9 9 Table 92} Zro] 2007 2] Htghs Y]
o7 A8 QL 2001d5E 200737121 0] et S
7S 200835 2010971R] 9] AH|R} E7 1A 4=0]] 285
of|& A H|walgict, A& AnR; BV 2] A
+ Fig. 11 ¥ Table 102} Zt}, Table 92} o] 200799 %

[e]
A

HR:)

32 o

ks 28Rt ke A Wt 6.919] A7t 9l
AR, 2 Bt oE= 218e Brks Table 103} o] 4
w3} Bt 3.179] Aot whPshe o2 SAE . of
200739 Futabe A8t At Wt oS getert of 2
opF wE AR EAF. AN 2 Aol Algket
Kl 83t oS Al L1Eke A5 oF 2.7

[e}
o o4 e Ao

fle A

o mE o
o o
oo

}

r
S

A=Ak

|

A

(Consumer price)
105

100

95

90

85
2008 2009 2010 (vear)

-----actual data
—— prediction data
~ - — monthly average increase data (2001-2007)
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Table 10. The comparison of consumer price based on monthly
average increase data (2001-2007)

actual data prediction data | average data
2008 94.52 93.09 91.62
2009 97.13 95.80 94.04
2010 99.98 98.41 96.47
average 97.21 95.77 94.04
The difference from actual data 1.44 3.17
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Fig. 12. Prediction of real discount rate (2008-2010)
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