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Business Intelligence Design for Strategic Decision Making for Small

and Midium-size E-Commerce Sellers: Focusing on Promotion Strategy
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Abstract

As the e-Commerce gets increased based on the platform, a lot of small and medium sized sellers have tried to develop
the more effective strategies to maximize the profit. In order to increase the profitability, it is quite important to make
the strategic decisions based on the range of promotion, discount rate and categories of products. This research aims
to develop the business intelligence application which can help sellers of e-Commerce platform make better decisions.
To decide whether or not to promote, it is needed to predict the level of increase in sales after promotion. In this
research, we have applied the various machine learning algorithm such as MLP(Multi Layer Perceptron), Gradient Boosting
Regression, Random Forest, and Linear Regression. Because of the complexity of data structure and distinctive character-
istics of product categories, Random Forest and MLP showed the best performance. It seems possible to apply the
proposed approach in this research in support the small and medium sized sellers to react on the market changes and
to make the reasonable decisions based on the data, not their own experience.
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| T Test Spi Validation Spli

1-Fold

Train Data

Train 2-Fold
Data &
Test

s
=
=3
Train Data Test Data Train Data g'

SS01D) P|o4-€

3-Fold

Test Data Train Data Train Data

(a2 4) WX}HAZS(Cross Validation) X

9} “Style Code’= A|As}oT) 718 2 g99loz 4.13.1. MLP =g

g ‘2R A, F7F HA] glolE el § MLP mglo] Avl= MAPE 0.14, R 0932 1}
710 ‘D-1"9] gko| ‘D-Day’ grEth 2 Ho]E et BRyl) E3, i 5 7P 2 A= <3 5>9
‘D-Day’ ] gko] ‘D-17 ghieh 3ufj= w|wkel gjo] A 719 o] 0.61%2 UERyiTh

Bl AlASHL, 3ug= oo ARE 2R

AR &2 Aot 7HIARRS st glolE A (¥ 5) MLP =& Zq}
] 2 GA 5 AE dlolEAle: <3 4> Zth No. o= 7t A 2k o
1 244,976.3 245,000 0.00009
413 2dd 43 2 2,108,752.7 | 2,108,000 | 0.00035
2 Ao ZEHAHY =9 oSS 53X 3 41,974.0 42,000 0.00061
B2 AP A mEgE AAsh] flal AEE X3 :
sl AP A mEe kel 790 glojgl= 1765 |  803,203.2 472,000 0.41235
vhgro 2 AAle] 7R=AT} 9lE wlsol tist 7 1766 | 801,859.8 354,000 0.55852
=9 ol5) ALk MLP, I1gjt]dE HAE 1767 900,928.0 351,000 0.61040
WY Y AE, AF 3 B4 T 9 mdS
53 MAPE, R(Z2% A9), A5 &= Zx(A ‘oAlE g AA I SEl d2 e A
Al 7] At of| & ghel B2 ekl HArt St <y 5> o] o] A2 kU
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LR ) o=

(2 4) & HlojeA

No. |D-AVG (30)| D1 D-Day ie; Sex |Sex Y4 | Cate Cate Cate Caf

4 | o4 | ®8 | &% | Aw | 9% | 8B
1 119,966 | 472,000 | 3,009,000 0 1 0 0 1 0 0
2 11,700 39,000 | 312,000 0 1 0 0 1 0 0
3 52,266 196,000 | 1,372,000 0 1 0 0 1 0 0
1765 35,676 194,600 | 1,167,600 0 1 0 0 0 1 0
1766 13,533 377,000 | 2,494,000 0 1 0 0 0 0 1
1767 5,933 8,900 53,400 0 0 1 1 0 0 0
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7>9 Ay #719F ol 0.500% eyt

(% 7) J2C|UE BAEl pdl Zq}

igy | Az @ | Mg |en
* g9y 38| 1,057,707,875 | 1,019,718,900 | 4%
-Aldk 361,664,232 349,625,200 | 3%
&% 35,308,091 34,294,000 3%
SOl 660,735,552 635,799,700 | 4%
* A 1,154,127,785 | 1,110,381,500 | 4%
S 128,991,773 122,855,600 | 5%
-Aldk 1,022,444,380 | 985,126,600 | 4%
-o= 2,691,632 2,399,300 12%
* o] A 409,674,466 | 387,885,300 | 6%
S 76,418,135 70,868,700 8%
-AldF 136,459,359 128,905,500 | 6%
-8E 11,067,988 10,310,900 7%
-5 185,728,984 177,800,200 | 4%
= 4 2,621,510,126 | 2,517,958,700 | 4%

No. A= 2 A B 23}
1 234,000 234,000 0.00000
2 414,000 414,000 0.00000
3 354,000 354,000 0.00000
1765 2,451,000 1,309,800 0.46561
1766 631,994.7 331000 0.47626
1767 3,081,000 1,519,000 0.50698

(O 7y M5 XStz (Gradient Boosting)
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* oA 391,709,142 | 387,885,300 | 1%
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(H 10) HE ZAE 2 HI(EFRH) (E 1) 4 3|17 24 22 At
=5 A5 gk AA 22} No. A5 AA gk L2
* gy 38| 1,024,778,020 | 1,019,718,900 | 0% 1 693,492.2 693,000 0.00071
-Alek 342,437,667 349,625,200 -2% 2 767,666.3 767,000 0.00086
8= 33,386,006 34,294,000 -3% 441,639.3 441,000 0.00144
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A9 0
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Ak 351,305,652 | 349,625,200 | 0%
qx 33,089,620 | 34,294,000 | -4%
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o= 179,222,817 | 177,800,200 | 1%
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Sex WA 268 433 40 - 741
- Sex 14 560 31 184 10 785
Sex Wiz g 4 649 833 230 1,716
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