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0. At 2t Tooldt Python Library

+
« AFETH Tool ottt

+++ Jupyter ‘ ’

£’ Boosting Models
& XGBoost (XGBRegressor) — 1145 GBDT 2
&

« A28} Python Library

lull Data / Preprocessing / Visualization

i W23 g8 X0l BEAE]|
&3 pandas — E H|0|E M2 47 LightGBM — 23 915; O| 2 A E|
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B re — Eal 7|8 2XE Xe
matplotlib.pyplot — 7|2 2T A|Z}fs}
@ seaborn — SH A A|Z3}
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@Q Deep Learning Q Explainability

& Machine Learning (Scikit-learn)

2% train_test_split — at&/HAE HO[H 22

@B StandardScaler / MinMaxScaler — 27 2 &

E LabelEncoder — H3Y 213

& MLPClassifier — M4 Y 227|

X MSE / MAE / Rz — 3|3 H7I X|&

lull permutation_importance — B~ S &

# RandomForestRegressor — E| 7|dt A ES
c

@ ExtraTreesRegressor — THEHH 23t E2| 2 &

© PyTorch

torch — HIA S 2E
torch.nn — M Z3Y 2 &
torch.optim — & E| 00| X
mse_loss — 3|7 &4 gt
@ TensorFlow / Keras
Sequential — 22 FX
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1. GOl & &

store.csv@} train.csv O|O|E Q| HE

ZEd a4 ZEd a4
Store O ID(2|7 AEXh Store Oi& ID (traindt HZA L= key)
DayOfWeek RAqN=E2Y ~7=2¢89) s =9
I FAH L “MM- @=EH2E0 b=CHHOIE =&
Date -'-Ii|'|:|H %Ao Léﬂl’ (YYYY MM DD) StoreType ol_l-g E|ﬁ7|'%5 Donl', dzg_)lg_DH
Sales Y Exo| 0= (0= CHa) )
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Open e 2E o8 (0=1]F, 1=88) a=7l=, b=%c, =Hls To
Promo T2QN R ojE (1=FIEE) CompetitionDistance BEA OWE LR A2 (m)
StateHolid 2B o (0=HY 4=2AY p=E2H -4 CompetitionOpenSinceMonth  Z’YA} O4F 0] 23 &
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ZEX}O| store.csv@t train.csv 241 A2 HIEto 2 ZAZEX| 9l o|AMK] H2| glot2 =9f

oot

S iEX 00|22 2|0f7} @i{F AO|2t A AM[M2| otV = o
« 291, 622, 879 O &2 Q2 E%d 0jF0o| 310 &M LM MLl (Competition Distance}
null)
* Promo27 0¥ &% promo2 2 H|O|E{7} B & null — nullO]2tx sHAM F & Abx|E
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2. HO|E TX 2

ZIAt2| store.csvef traincsv w4 21MS HIE 2= 25X 8 O|A| X2| &ets =2e

(2) O &% =l 3 K|

* boxplot&0f| A sales 2t0] 15,000 O] & 0|“7CIE =ME - A ofE £22[ 1/20
=& (80t S0 25D+74) > uR g Ol'ﬂiI E Zdots 35 WZ0|H, 0|2
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2. HO|E TX 2

store.csv@} train.csv Ol|O|H A= merge o1

(3) Data merge ¥ =X} H|O|g T MM - 1

store.csvE 7|F2 £ train.csv HlO|E{E mergedtl StateHoliday, Storetype, Assortment 2 A2

1.# Column Non-Null Count Dtype

0 Store 1017209 non-null int64
1 DayOfWeek 1017209 non-null int64

2 Date 1017209 non-null object 3 Sales 1017209 non-null int64

4 Customers 1017209 non-null int64

5 Open 1017209 non-null int64

6 Promo 1017209 non-null int64

7 StateHoliday 1017209 non-null object

8 SchoolHoliday 1017209 non-null int64

9 StoreType 1017209 non-null object

10 Assortment 1017209 non-null object

11 CompetitionDistance 1014567 non-null float64

12 CompetitionOpenSinceMonth 693861 non-null floate4
13 CompetitionOpenSinceYear 693861 non-null float64
14 Promo2 1017209 non-null int64

15 Promo2SinceWeek 509178 non-null float64

16 Promo2SinceYear 509178 non-null float64

17 Promolnterval 509178 non-null object

dtypes: float64(5), int64(8), object(5) memory usage: 139.7+ MB

i

1)%



2. HO|E TX 2

store.csv@} train.csv Ol|O|E{ IS merge St At Ol ZE S

=<XAg o] &
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(3) Data merge %

S
« Merge ot O|O|E{Al0f| Data, Promo2 = L'l ZEZ 44510 H|O|EX 2

283 249 Zyd 49
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Promo2 A& o222 &0 o8

Promo2SinceWeek & 222 AEFX

Promo2SinceYear XNE Z2 8 AX A



3. Insight =&
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Sales Mean

Insight =&

%|F Datasetl| ZHYE ThemeE &0 Z Xt M ED Theme InsightE: =&

(1) Store 2 H|O|E{ & Insight - 2
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3. Insight =&

%[E Dataset2| ZEHE ThemeE T=0t0] Xt 2481210 ThemeE
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3. Insight =&

(2) 0E

= Datasetl| A H

1™ =M (Store.csv 7|HH
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Insight =&
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3

Y IHE" #015t7]:25811
Date
18
K 2% 5615 5575 6508 B® 5655
6,400 G418 6
6,091 6119 goog 6200
3
a
iz
-]
3K
o®
18 78
" IHE" 2015tD]:36912
Date
o
ES
63 6,544
51:1 6206 633 G175 5216 gpeq O
5827 5893 A 5800 5830
=
2
I
w

118

P
0% I I I I I
2%

H ThemeE =

128

T2 MEH

" IHE" 2015tD1:147 10
Date
8,385
6,845 5771 6838 6850 Gjm 108 6,889
6,337 6369 6372 6343
g o
&
I
oo
a3 o8 108 118 128
"B IHE" #0150l NaN
Date
9,034

- 7357 2483 1542

: III

7400 7335 corn

II |
o8 108

Sales

-

7'556 I
118 128

BT Sales

=0t A4At 2 4321 Themed

promotion2 2t sales2| &

Promotion since year

BT Sales

Insights T

Promo2

Stare Type
LK)

ms
mc
o

=
=

(=15
=

D20 % sales &

Promo

Promo2

2012

Promo2SinceYear #



. =0
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3. Insight =&
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3. Insight =&
OlZX|s MX| %1 Feature Z=5}7|

Month(®) : 785 0= 1229 =0/ &2 Ho/JIC}
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4. X|™ Model E=

ML/DL REIYH HAEZE 2l XM REHZS ==

o

ool RMSE MAE R2 H| 1
Random Forest 469.5302 312.5302 0.9771 Best Model
XGBoost 797.5473 578.3192 0.9340
LightGBM 476.6559 332.0468 0.9764
CatBoost 599.8146 421.2359 0.9626
MLP 1,436.3629 1,007.9686 0.7853 DLE &
LSTM 740.7106 538.5830 0.9391 DLE &




4. X|™ Model E=
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4. X|™ Model E=

Dol H

Predicted Value

Predicted Value

= =

AAFE 22F-2 XGBoost & Random Forest

Actual vs Predicted

40000 A

30000 A

20000 A

10000 A

XGBoost

10000 20000 30000 40000
Actual Value

Random Forest: Actual vs Predicted

40000 4

30000 A

20000 4

10000

Random Forest

10000 20000 30000 40000
Actual Value

Top 20 Feature Importance

Actual vs Predicted Distribution

10000

0.40 1

0.354

0.30 1

0.25

0.20 1

Importance

0.15 4

0.10 1

0.05 4

0.00 -

Customers

Promo

StoreType
IsMonthEnd

Assortment

8%%‘%555%25%‘5
£ o v & 99 8 S ¥ cE
sz52&as B 58
0 thuu gi
o @ U ¥ £ £ = 8
c & £ n @ o ¢
o 0 WENC .gU_')
=] ~N Qo w c
E=] e E g l‘ﬁw
[7] £ s © =
a S & 5 0
§ 5 2 :
(v] ‘g jg
7]

cE> o

g 5

o

XGBoost

Month

Jul

Jan

Actual
Predicted

20000
value

Importance

30000

40000

0.975
0,950
0.925

© 0.900

3

& 0.875
0.850
0.825

0.800 4

Depth vs Model Performance

6 8 10 12 14 16 18 20
Max Depth

Top 20 Feature Importance (Random Forest)

0.7 1

0.6 1

0.5

0.4 1

0.3 1

0.2 1

0.1 1

0.0 -

Customers

StoreType

CompetitionDistance

Promo

Store

Promo2SinceWeek

DayOfweek

CompetitionOpenSinceMonth

Assortment

1 |- e

EMEME>‘£M%‘|§

geggeds¥e gt

s-“go‘” ©° = ©
-

REEE £ofk

c un ¢ wn 8E

w:w&r\l _CO

I:I.g.n. o &

0 g0 E by

§ ¢ 9 o

a2 9 ¢ &

TE S

o v &

ED.

S §

Random Forest




=0
4. XM Model E=
DEE AIAFE 22F-3 MLP / LSTM
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StoreType

Promo2

Promo2SinceYear
IsYearEnd

Assortment
Promo2SinceWeek

Dec

May

Feb

Promolnterval

DayOfiWeek
CompetitionOpenSinceYear
IsYearStart

Sept
CompetitionOpenSinceMonth
Jun

PromolList

Aug

Mar

Promo

T T
0 100 200 300
Feature Importance (Integrated Gradients)

Promo20OpenDuration
Customers
CompetitionOpenDuration
CompetitionOpenSinceYear
Jan

Promo2SinceWeek

Jul

StoreType

Promo

Oct

Year

CompetitionDistance
Promo2

Day

Apr
CompetitionOpenSinceMonth
DayOfWeek

Sept

Store

Quarter

coopfihh | ol -
s mnandl T .

i
I

|_.
R
I...

N NN WO T N N N N

A

5000 0 5000 10000 15000
SHAP value (impact on model output)

High

Feature value



5. 228 7ty AlLE|L &4

Zh D EE MQ| FeatureE HIE L E Jiat AILIZ|2E MM XEM S AT

1. ZHXe| 2| (CompetitionDistance)Zt 74 7Lt E™H O{E A £|=7)2
2. FA| Z22H(promo)S St7 L} StX| A2 ™ O{EA &£ =712
3. StoretypeO| HH ™ D=0 S O0|X|=7}?

4. \|E T2 R M(promo2)2| X|£7|7t FEtho] j=0f F= 0|X[=712

5. A7t ZA Mott23E(CompetitionOpenDuration) 22| 0% 0jEo0f &

6. A typeO|L} B type Oi% (Storetype)2| HA|F& (Assortment)= HHH Of 0

71?

ool-

r= 01X =71

S 0jX|=

O o



5. 228 7ty AlLE|L &4

1. Random Forest

Effect of Competition Distance on Sales (Random Forest) Effect of Promotion on Sales (Random Forest) Predicted Sales by StoreType (Random Forest)
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2. XGBoost
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5. MLP
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6. LSTM
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