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A study on machine learning regression model for prediction corporate

sales volume

Se Hun Jeong

Department of Information System

Pukyong National University

Abstract
Businesses are a profit-seeking group that puts a lot of effort into maximizing
profits. The basic way to maximize profits is to minimize production costs and
maximize margins. However, malicious inventory that occurs in the process of
leaving margins eats up the margins that are difficult to leave. Companies are
making efforts to minimize inventory by selling at a lower price or by deriving
expected sales to deal with inventory. In order to predict sales volume,
companies are using previously accumulated data. Therefore, in this paper, we
apply machine learning algorithms to predict future sales and inventory based

on previous sales performance, and compare the performance of each algorithm.
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i

10 wmRtel  mgoES Algeta e 7952 P&G(Procter &

i

Gamble), BT(British Telecommunications), IBM(International Business
Machine) s°] 2™ 10720 Ale]lE AA|skal A+ 719 &2 Decathlon,
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1. 42l 24 (Machine Learning)

7 WA @d el A
AA S BEeldnE B9 vl dYe 4¥e Boh 450
AEZ i BaFS ARet Bopolrh HolEe “AeAA ge

=<
of FAe T dold vholyst ofzhe] Folrt gl

g W2l #gde F3H do]E(Training Data)E 3 ghd “dad £4”

¢

A2~ E(Random Forest)®} 1 9o QIFAEY, 3 <agls ANEE

5ol 3

oA B g

Hloj=e] A7k wad 1763958 Azt Al oS Ay edd A
= M3 Aok A7 R E 194697 E wAl g A9l hdl 9
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1763 | wA#de] Eujrt 5= wel=e] e 2

19469 | F x| #AFH ENIAC 2H

Alan Turing®] <S1FAF(ADS #A37] 13 7 HXE

19504 .
(Turing Test) A 7|

Arthur Samuel®] AA AY HHS vl Hxo Hagd 22

2
195 2 A

19563 0l ¥ A %5 (Artificial Intelligence) &°1¢ 5%

1958 | Hx9 AF AA% ‘B4 E Z(Perceptron) A7l

1967 H 3 o] <4 az]E(Nearest Neighbor algorithm) &Y

- Backpropagation. €3 E|5e = o=z  xe] FEHQ  Neural
| Networkel s aA77F x4
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o AMESL7] sk mdo)t) e W2 HolHE
k-NN e B2 XA glo] =2 A E A2l g w A[7ko]
23 g tha et
) e Wo FXE
o TEoha wEw wlg gy ol
i} o] FolH HlolH =
Lol B o Wl IAAY 2 HolHES AT
) sh58t7] o {oh
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. o e 5 A (feature)©]
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i} M2 Hy A o]ofof
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M7l s AS
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2L AT BEFE0
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A o A EF9 WHS HAS EHEA |« FSEE AY EYE
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(Random LRI e Rel S Abg-2Fo] ¢
Forest) o T o] =} e
MEE Lo AE=EAS EA 25 qr) | o3 HEES
‘ﬂ,EﬁUi/,\l T, = = O =1 XM 1. ﬂﬂoki;ﬁ]ﬂ'%
e Neural Network 7]® ol H]ajA] e e A
(Support ) 23L us £
Iy Hgo] @ dojutr,
Vector 3 _ o] A|zko] <&
. e AHET7t =1 AMEEHY] U
Machine) x=R=lh=

A AEE T ole Al e AneFEe 2A7e] guiel Atk oA

AAYF(Decision Tree)= 4] #A4S HHAH oz ols|d 4 At &
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wo w1 w2 w3 w4 W5 W6 W7 W8 W9 ... W44 W45 W46 W47 W48 W49 W50 W51 MIN MAX

Product_Code

P1T 11 122880 8 13 [H2W 14 21 B 14 ... 8 10 12 3 ¥ 6 5 10 3 21
P2 7 G 3 2 T: 1 G 3 3 3 5 1 1 4 5 1 6 0 Q 10
P3 7| ® 8 9 10 8 7 13 12 6 B 5 5 i 8 14 8 8 7 3 14
P4 12 8 13 5 9 6 9 183 13 11 3 4 6 8 14 8 i 8 2 19
P5 8 5 18 1 6 7 9 14 9 9 7 12 6 6 5 11 8 9 3 18
P815 0] 0 1 0 0 2 1 0 0 1 F. 1 0 0 1 0 o] 2 0 0] 3
P816 0 1 0 0 1 v 2 6 0 1 4 2 4 5 5 5 6 5 0 7
P817 1 0 0 0 1 1 2 1 i 0 0 2 2 0 0 0 4 3 0 4
P818 0 0 0 1 0 o] 0 0 1 0 0 3 1 0 0 0 2 0 0 2
P819 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 il 0 3

811 rows x 54 columns

a3 8. MEY F2F ®ojZF DataFrame

112

52 ‘Jupyter Notebook'ol| 4 python o] =2 &= At AFE3F Adarg

2 217} KNN(K-Nearest Neighbor), #9X#~E(Random Forest),

AN

SVM(Support Vector Machine)2. 2 &= do]E ¢ Aol Ly 44
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o] 7]l

o] UCI Machine learning A}o|E
o F3b A Al Aolvll]l L9 4= Al&F
Aoty golB g &
AHEEE = AL Hol

o

Y&l =

KeX
=

AN

LIELS

3] 7 (Regression) 21 & A &s

oA AEst= A=

o /] Sklearn< Z}<&

H 4. A2 FH #F
FE TF
0S * Windows 10 64bit
Platform e Jupyter Notebook
Language ¢ Python 3.74
Library e Numpy, Pandas, Sklearn, Matplotlib
U 9% 84

el F7b wElRe ASden] Az 107 el
MSE(Mean

Z 819719 AFE e 51F
o] oS UTH TWISIE] g w2 & SR
Squeared Error), RMSE(Root Mean Squared Error), o= ko)™
XY 2ES SVMe| ZA3g st dd &

=l
BE A%

Holx
F714
=

=
=]

Lo

0% ¥ gueF A

E AE 20, 1%, 1092 dAstgvh = 27 Sy A% MSES

RMSE®] #Hit& sbo] A4 sl
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E# 4. MSE(Mean Squared Error), RMSE(Root Mean Squared Error) Al 44|

MSE = L3y, — 1) (1)

n':1

RMSE = | ‘i(yi—tzy (2)

~

S

2. 49 243

b A 2 AAEY AT

train sample ;- 10, test sample : 2, weeks : 1

/EEE mse average

B rmse average
0.20 1

0.15 1

0.10 1

0.05 1

Random Forest Support Vector Machine  K-Nearest Neighbors

0.00 -

29 &1DE|EF ¥ MSE, RMSE HZ(st5 MZ : 10, HI2E MZF : 2,

Thel : 1)

Y

9 1% 99 dAle] A Ple] o 107%te] #AwjEF HlolHE g MEE

117127319 A H2E AMEFZ 54171 Aot} Support Vector
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Machineo] 7Hg 22 Fte] MSE, RMSEE e
Forest, KNN &1e8]& ¢£o% 45 AxE Yl 52 HZE A

Te plz 14, 8% TS 002 SdE Avelr,

train sample - 20, test sample : 2, weeks : 1

B mse average
BN rmse average

ctor M

a7 10. ¢12|F ¥ MSE, RMSE gZ(st= ME : 20, HHAE ME : 2,

B8l ;1)

Random Forest Support Ve achine K-Nearest Neighbors

4
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train sample : 30, test sample : 2, weeks : 1

035

0.30 1

0.25 1

0.20 -

0.15 1

0.10 1

0.05 1

0.00 -

. ¢432|EF ¥ MSE, RMSE (st MEZ : 30, HIZE M

o,
o
g3
=
i
rlo
"
I

EEE mse average
BN rmse average

Random Forest Support Vector Machine  K-Nearest Neighbors

Mkl

12, F

chel : 1)

AMZol 2070 7 5ol Hisl MSE, RMSE7} ZHAHAA T oH38] 10

-

UElT AZERER e dEge 4y
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train sample : 30, test sample : 10, weeks : 1

EEE mse average
0.7 1 W rmse average

06 1

Random Forest Support Vector Machine

K-Nearest Neighbors

ag 12, guz2|F ¥ MSE, RMSE EZ (st ME : 30, HHAE

MEZ 10, & B¢ 1)
a9 129 AR vwa] S8l HAE AE AR 200 1042 E9
E

BT MSE 47F MEXEHEHALS & Wyl gllAvt dg s

°F 104, KNN& °f 64 7}7ko] Z7}st .

-
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train sample : 10, test sample : 2, weeks : 2

E mse average
61 mmm rmse average

_ I
Random Forest Support Vector Machine K-Nearest Neighbors

a3 18, gaelE ¥ MSE, RMSE BZ(st& MZ : 10, HHAE

ME:2 F EH 2
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K-Nearest Neighbors

Support Vector Machine

% MSE, RMSE & Z(
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train sample : 10, test sample : 2, weeks : 4

B rmse average
2|

EE mse average

Random Forest
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H 5. SvMIt dEHEB|AES ZHE, 2F AL

|y est — Yprer | |y est Y res"z'm|
total:E fest prerfl | [Jtest presv (1)
Ytest Ytest
|y est  Yprer |
error,; = EH—M @)
Ytest
|y est Y res"z'm|
error,,,, = EH—” (3)
Yiest
error,. error
; rf svom
l= XY ors + ——— 4
fzna total Yprerf total Ypresvm ( )
#5059 A% A VMR FFAN F EEE AS R e Ypresom) S E

FAAT g, = A SHD goln dSgn S A2 dSgom

Ui gkl Fol 2zt A(2), 23 emor,;, error,,,°l sFET. A (1)

total>  AAE  error, % error,,,= °SwlsH HF

error,; $F error,,,, 8l W&l ZH7Hel oSS wI A9

o

2 24 W duEg2E 58 SVMY a7 e A4

of =8k <l

final <

oz o2 go] 2A HYHE B,
oS X 5= 4 (D), 2), (3), DE 7IHto =2 5719 Ay & 24 s
w2 el Aol
E 6. SVME si"HZ|AES A ZIf
Condition y_test y_prerf y_presvim final
[train = 10,
[11.03333327, [11.27333337,
test = 2, [11, 14] [11.3, 13.9]
13.99333327] 13.90583338]
weeks = 1]
[train = 20,
[5.07777768, [4.77777768,
test = 2, [5, 11] [4.7, 10.8]
11.01111109] 10.81111109]
weeks = 1]
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[train = 30,
[7.0555557, [6.5555557,
test = 2, [7, 10] [6.5, 9.9]
10.02222235] 0.92222235]
weeks = 1]
[train = 30, 6.7 99 [7.0555557, [6.7555557,
test = 3, [7, 10, 12] 12 O]' ’ 10.02222235, 9.92222235,
weeks = 1] ' 12.00000012] 12.00000012]
[train = 10,
[13.90518395, [12.97976757,
test = 2, [14, 16] [12.9, 13.5]
15.82485152] 13.65221368]
weeks = 2]

® 69 A HA Ay e A y_teste} y_prerf, y_presvm, final 32
2] go] y_prerf, final, y_presvm =22 A vk T AA, Al WA,
ul A, oA A\ A e mkzzbx e A3E BdTh

e ¥ 7S X 69 AFE Ve R MSE FAE HITHOoE AT X
o] t}.

# 7. SVMzt HEHEZAES AP, MSE T3

Random Forest SVM RF + SVM
Condition MSE RMSE MSE RMSE MSE RMSE
[train = 10, | 0.050000 | 0.223606 | 0.000577 | 0.223606 | 0.041789 | 0.223606
test = 2, 00000000 | 79774997 | 77608889 | 79774997 | 24173889 | 79774997
weeks = 1] 0176 935 28935 935 047 935
[train = 20, | 0.064999 | 0.254950 | 0.003086 | 0.254950 | 0.042530 | 0.254950
test = 2,1 99999999 | 97567963 | 41191358 | 97567963 | 88991358 | 97567963
weeks = 1] 999981 887 52208 887 516 387
[train = 30, | 0.129999 | 0.360555 | 0.001790 | 0.360555 | 0.101790 | 0.360555
test = 2, 99999999 | 12754639 | 13432100 | 12754639 | 04932100 | 12754639
weeks = 1] 998 89 6258 39 615 39
[train = 30, | 0.033333 | 0.182574 | 0.001193 | 0.182574 | 0.021934 | 0.182574
test = 3, 33333333 | 18583505 | 42283067 | 18583505 | 12621400 | 18583505
weeks = 1] 328 522 56385 522 8896 522
[train = 10, | 3.729999 | 1.931320 | 0.019833 | 1.931320 | 3.276487 | 1.931320
test = 2, 99999999 | 79158279 | 53669195 | 79158279 | 40780142 | 79158279
weeks = 2] 5 66 661 66 54 66
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