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Feature Description Content

X1 | Warehouse block FRETE 5% A~B~C-D-~F&Ei=%
X2 | Mode of Shipment o iE ﬁis?l)i goe 3t Ship, Flight, Road
X3 | Customer care calls dEh gkl | RESKk
X4 | Customer rating REE & 2777 R O)~SGEE B )
X5 | Cost_of the Product i A "E A
X6 | Prior purchases AR E AT S PLT =i
X7 | Product_importance P ASFDERER low, medium, high
X8 | Gender Ea e M, F
X9 | Discount_offered ETA SR EOTN 378 25(F )

X10 | Weight in_gms ASEE EE(2 )
Y | Reached.on.Time YN | & % #pFixif 1(No), 0(Yes)
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[140]

xtr data=pd.
xte_data=pd.
vtr data=pd.
vte data=pd.

Importing datasets

read _csv
read csv
read csv
read_csv

b}

/content

/content/X

fcontent/y

4

/X train. csv’)
test. csv )

train. csv’)

b}

(
(
%
(

Jcontent/y

"

test. csv )

Exploring the datasets

© xtr_datahead()

0 6045
1 4
2 7940
3 1596

4 4395

[142] xte_data.head()

A

F

F

F

A

Flight
Ship
Road
Ship

Flight

ID Warehouse_block Mode_of Shipment Customer_care_calls

266

Custemer_rating Cost_of_the_Product

ID Warehouse_block Mode_of Shipment Customer_care_calls Customer_rating Cost_of_the_Product Prior_purchases Product_importance

high F
low M
high M
medium F

low M

4 4 B Y

Gender Discount_offerad Weight_in_gms

5 1580
44 1556
10 5674
27 1207
7 4833

Prior_purchases Product_importance Gender Discount_offered Weight_in_gms

0 &8 D Ship 5 2 259 5 low F 7 1032
1 4320 F Ship 3 5 133 3 medium F 4 5902
2 5732 F Road a 4 191 5 medium F 4 4243
3 7429 D Ship 4 2 22 3 low M 10 4126
4 219 D Flight 4 5 230 2 low F 38 2890
—
FERFOH AT 5 42 -

[144] xtr data. describe()

ID Customer_rating Cost_of_the_Product Prior_purchases

Discount_offered Weight_in_gms

count  6598.000000 6598.000000 6598.000000 6598.000000 6598.000000 6598.000000
mean  5476.977266 2.991361 210.393149 3.577751 13.353592 3604.191119
std 3172.946154 1.409624 48.258089 1.511394 16.187267 1635.697627
min 1.000000 1.000000 96.000000 2.000000 1.000000 1001.000000
25% 2731.250000 2.000000 170.000000 3.000000 4.000000 1834.250000
50% 5476.000000 3.000000 214.000000 3.000000 7.000000 4119.500000
75% 8187.750000 4.000000 251.000000 4.000000 10.000000 5027.500000
max  10998.000000 5.000000 310.000000 10.000000 65.000000 7684.000000
Bole @ X2 Y antmkamEZzims -

[628] xtr_data=pd.merge(xztr_data, vtr_data,
xte_data=pd. merge (xte_data, vte_data,

on="II", how="outer’ )
on="II", how="outer’ )
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® Warchouse block: fE =% 4 5% A-B~-C-D-F&% o

[145] xtr data[ Warehouse_ block’ ]. value counts ()

F 2262
B 1116
A 1090
D 1069
C 1061
Name: Warehouse block, dtype: int64

® Mode of Shipment : & &Hi&:i% > ;% 4 % Ship, Flight and Road

[146] xtr data[ Mode of Shipment’ ].value counts()

Ship 4512
Flight 1066
Road 1020

Name: Mode_of_Shipment, dtype: int64

® Product importance : A & & & 42 & 4 5 low, medium, high -

[147] xtr_data[ Product_importance’ ].value counts()

low 3162
medium 2866
high 570

Name: Product_ importance, dtype: int64

® Gender: £ =~ Muls i FFMo

[148] xtr datal Gender’].value counts()

F 3311
M 3287
Name: Gender, dtype: int64

® Customer care calls © % = A3 F # 4 T B o (BSTIR e 57T

[297] xtr_datal’ Customer_care_calls’ ]=xtr_data[ Customer_care_calls’].replace( $7.7)
xte_datal Customer_care_calls’ ]=xte_data[ Customer_care_calls"]. replace("$7°,7)

° xtr_datal[’ Customer_care_calls’ ].value counts()

2115

1919

1403

604

404

153
Name: Customer_care_calls, dtvpe: int64
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B¢ & a0bject %] FHFEFNE 2 F AP vy q w0
PE— (@ > T H-Object AW FEH 5 EAFE > bl4e  Gender 3 F{r M =
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[157] col_list=[]
for column in xtr data:
if xtr_datalcolumn]. dtype=="object’ : #object@!fI
print (column, xtr datalcolumn]. dtype)
col_list. append(column)

Warehouse_block object
Mode_of Shipment obhject
Customer_care calls object
Product_importance object
Gender object

° for i in col list:
print (xtr datalil. value counts())

2262
1116
1090
1069
1061
Name: Warehouse block, dtype: int64
Ship 4512
Flight 1066
Road 1020
Name: Mode_of Shipment, dtype: int64
2115
1919
1403
604
404
153
: Customer_care calls, dtype: int64
low 3162
medium 2866
high 570
Name: Product_importance, dtype: int64
F 3311
M 3287
Name: Gender, dtype: int64
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° xtr_data. columns

C

Index ([ Customer_rating’, "Cost_of_the Product’, 'Prior_purchases’,
"Dizcount_offered’, "Weight_in gms’, *Reached. on. Time TV. N,
"Warehouse_block_ 47, "Warehouse_block B, " Warehouse_block 7,
"Warehouse_block _I¥, "Warehouse_block_F', "Mode_of_Shipment_Flight®,
"Mode_of_Shipment_ERoad', "Mode_of_Shipment_Ship®,
"Customer_care_calls_ T, "Customer_care_calls_ 27,
"Customer_care_calls_ 3, "Customer_care_calls_ 47,
"Customer_care_calls &, "Customer_care_calls_f°,
"Product_importance_high’, "Product_importance low’,
"Product_importance medium’, “Gender F', "Gender N1,

dtype="object’ )

3. BT At
AR NS SIS G S ARAR UE S/ S S
(DF xR B REPE vt GIRF - (0 S AR 1 KAGPF o)

[480] sn=. countplot (x=xtr_data[’ Reached. on. Time _T.H' 1)

<matplotlib.axes._subplots.AxesSubplot at @x7f5755feadla>
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[737] sns. countplot (x=xtr_data[ Warehouze_block’ ], hue=xtr_data[ Reached. on. Time_ V. N 1)

«<matplotlib.axes. subplots.éxesSubplot at @x7f5748c5da%@>

1400
Reached on.Time YN
1200 —
- ]

1000

800
600
400
-HHERE
D.o. F C B o

Warehouse_block

oount

L=




() § %t Ea bl -

° zhz. countplot (x=xtr_data[ Mode_of _Shipment’ ], hue=xtr_data[ Reached. on. Time_T. 10 1)
[+ <matplotlib.axes._subplots.AxesSubplot at @x7f575edSéaddx
Reached on 'ﬁme YN
500
2000
E 1500
=
B
1000
mcllll
Flight Ship Rnad
Mode_of_Shipment

DE = B35 = (6~ 7 F)hf &> Fpsdh o G 3 -

o sns. countplot (x=xtr_data[’ Customer_care_calls’ ], hue=xtr_ data[ Reached. on. Time ¥. 1 1)

[» <matplotlib.axes._subplots.AxesSubplot at @x7f573d3s513des
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[738] zns. coutplot (x=xtr_data[ Customer_rating’ ],hue=ztr_data[ Reached. on. Time T.N° 1)

<matplotlib.axes. subplots.AxesSubplot at @x7f574d159d1@:>
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[739] sns. countplot (x=xtr_data[ Prior_purchases’ ], hue=xtr_datal[’ Reached. on. Time_T.N 1)
<matplotlib.axes._subplots.AxesSubplot at @x7f575f85445@:>
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[742]

snz. countplot (x=xtr_datal Product_importance’ ], hue=xtr_data[’ Reached. or. Time V.10 1)

<matplotlib.axes._subplots.AxesSubplot at @x7f575ffh2esa:
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[749] snz. countplot (x=xtr_datal Gender’ ], hue=xtr_datal[ Reached. on. Time T.2° 1)
<matplotlib.axes._subplots.AxesSubplot at ex7f573a@lecoe>
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© plt figure (figsize= (20,1010
sns. comtplot (xextz_datal Discount_cffered’ ], hue=xtr_datal’ Reached. on. Tine_Y.N 1)

<matplotlib.axes. subplots.dxesSubplot st Ox7F57421195105
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4, FHpHcEHE
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@Eﬁ?.ﬁé—%?%}m v BT B~ MI 8 s ;J-*{bt’ Reached.on.Time Y.N
(R 2B MRS ¥, 7 + £ 8 4@ 5 Discount offered

(A 5374r) » Weight_in_gms(A& 5 & £ ) ~ Customer care calls 6(% = %% 6

=) ~ Cost_of_the_Product (& & = #» ¥ #-)"* 2 Customer_care_calls 3(% =
RE 3 K)o
[T00] from sklearn.feature_selection import mutual info_classif
mi_score=mutual_info_classif (xtr_data. drop (" Reached. on. Time_T. W', axis=1], xtr_data[ Reached. on. Time_T. W' 1)
mi_score=pd. Series(mi_score*100, index=xtr_data. drop (" Reached. on. Time_T. N, axiz=1). colunnz)
mi_score=mi_score. zort_values (ascending=Falze)
mi_score
Dizcount_offered 16. 745423
Weight_in_gms 13. 422614
Customer_care_calls 6 0. 9%3544
Cozt_of_the_ Product 0.824798
Customer_care_calls_3 0. 741838
Warehouze_block B 0. 695440
Prior_purchases 0605218
Customer_care_calls 2 0.218103
Warehouse_block F 0.168214
Gender N 0.121725
Mode_of_Shipment_Ship 0. 100416
Gender_F 0.079125
Warehouse_block_C 0.085%03
Warehouse_block_D 0. 000000
Warehouse_block_4 0. 000000
Mode_of_Shipment_Road 0. 000000
Mode_of _Shipment_Flight 0, 000000
Customer_care_calls T 0, Q00000
Customer_care_calls_4 0. 000000
Customer_care_callz_§ 0, Q00000
Product_importance_high 0, Q00000
Product_importance_low 0. 000000
Product_importance medium 0, Q00000
Customer_rating 0. 000000
dtype: floatfid

EEHT A MI BT R AR chi i o

[701] top_fea=mi_score. index[:5]
top_fea

Index ([' Dizcount_offered’, "Weight_in_gms’, 'Customer_care_calls &'
"Cozt_of_the Product’, 'Customer care calls 3],
dtype=" ohiject’)

5. A A

2R B ;ﬂiv A E VR E RIES BIA o DVRIeRIRE AL B4 5

Wi

73 127 > i} 2B 5 4816 4 5 PR 5 1781 £ o

Splitting the data

[217] from sklearn.model selection import train test split
from sklearn. preprocessing import StandardScaler
xtr_sc=StandardScaler().fit_transform(xtr_data[top_fea])
xte_sc=StandardScaler (). fit_transform(xte_data[top_fea])

xtr, xval, ytr, yval=train test split(xtr sc, xtr datal[ Reached.on. Time Y.N ], random state=108, test size=0.27)

12
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[522] from sklearn.model_selection import train_test_split

from sklearn.preprocezsing import StandardScaler

rtr_ze=StandardSealer (). fit_tramsform(xtr_dataltop_feal)

xte_sc=StandardScaler (). fit_transform(xte_dataltop_feal)

xtr, xval, vtr, yral=train_test_split(xtr_sc, xtr_data[ Reached. on. Time_¥. W' ], random_state=102, tezt_size=0. 27)

2. 7% 4-DNN

=t it % ¢ * DNN(Deep neural networking) = A # > 1 #-3] hk #(4
& ~5% ~6 %)~ Dropout 73+t (0.3 ~0.35~0.4)/a 5 > £ U
mean_squared error(MSE) 5 #=%72% #-3] FE Pl B g & iR o § MSE 4%~ J
AH A TR R R R HREA T S o] 4 A A RO R
] MSE AR RAHIERIE R BApF L T o o 0 R A AR l’%

FEo 8 = B %7 4oy 53] 5~ & 2 Dropout vt 5 0.35 FFF (B D] E ]

I MSE » Bt A 15 e 2 Bl - i) S R 7 AR -

° model=keras. Sequential ([

layers. Denze (164, activation= relu’, input_shape=(5, )],

layers. BatchNormalization(),

layers. Dropout (0. 35),

layers. Densze (228, activation="relu'),
layers. BatchNormalization(),

layers. Dropout (0. 35),

layers. Denze (248, activation="relu'),
layers. BatchNormalization(),

layers. Dropout (0. 35),

layers. Densze (268, activation="relu'),
layers. BatchNormalization(),

layers. Dropout (0. 35),

layers. Densze (168, activation="relu'),
layersz. Batchlormalization(),

layers. Dropout (0. 35),

layers. Dense (94, activation= relu'),
layers. BatchNormalization(),

layers. Dropout (0. 35),

layers. Densze (1, activation=" sigmoid’ )

1

model. compile (optimizer="adam’, loze="binary_crossentropy’ , metrice= mean squared_error’ )

call=callbacks. EarlyStopping (patience=12, min_delta=0. 0001, restore_best_weights=True)
history=model. fit{xtr, ytr, batch_szize=50, epochs=100, validation_data=(xval, yval), callbacks=call)

WA R &
o 4% 5 & — 6 §
0.3 0.1858 0.1868 0.1848
Dropout 0.35 0.1847 0.1864 0.1827
0.4 0.1850 0.1863 0.1851

# = ~ $3) & ¥ 8 MSE

13




Model: “sequential 227

Layer (type) Output Shape Param #
dense_139 (Densze) (None, 1647 934
batch normalization 36 (Bat  (None, 164) 131
chiformalization)

dropout_117 (Dropoat) (Wone, 164) i]
dense_140 (Den=ze) (None, 228) 37620
batch_normalization_ 37 (Bat (Hone, Z228) 912
chiformalization)

dropout_118 (Dropoat) (Wone, 228} i]
denze_141 (Densze) (Mone, 248) AETE2
batch_normalization_ 98 (Bat (Hone, 248) 992
chiformalization)

dropout_119 (Dropout) (None, 248) 1]
denze_142 (Densze) (Wone, 268) RET32
batch_normalization_ 39 (Bat (Hone, Z68) 1072
chllormalization)

dropout_120 (Dropout) (None, 2680 1]
denze_143 (Densze) (Wone, 163} 45192
batch_normalization_ 100 (Ba (Hone., 168) 672
tchNormalization)

dropout_121 (Dropout) (None, 1687 1]
denze_144 (Densze) Mone, 94) 163EA
batch_normalization_101 (Ba (None, 94} 376
tchNormalization)

dropout_122 (Dropout) (None, 94) 1]
dense_145 (Densze) (None, 1) a5

Total params: 227,981
Trainable param=: 225, 641
Non—trainable params: 2,340

Hone

Eﬂ._

A

14



3. DNN #3]R#EE %
FoA ¥ U R ehaccuracy BiR e ac: 0.6736 0 £ 7 2 HCA R s
(B FER>0.5) o

° his. loc([:, [Macouracy’, "val_accuracy’ 1. plot()
[» <matplotlib.axes. subplots.AxesSubplot at @x7f5738e2e208>
070
A
" N [y V‘\M%\J\
LT
064 ||
L
= accuracy
060 val_accuracy
0 10 20 30 40 50 B0 70 80

B E T B chloss EF TR 305013 X AR BT a0 A or 2t BER
’é)’l:‘;ﬁg‘\; J‘é o

o hiz.locl:, [ logs’, "wal loss"]].plot()
[» <matplotlib.axes._ subplots.AxesSubplot at ex7fsv4213e4da
0rs | — 055
| val_loss
or0 |
065 |
I
060 \
v L\M
e Y at = W
0.5
o 10 0 30 40 ] &0 0

PR 42w B chloss B 5 0.5087 » accuracy & & 0.6703 » B #X i gx
BB 05 kv ML hEE s MRt s e

o model. evaluate (xte_sc, vte_data)

138/138 [ ] — 0= Zm=/ztep — lo=s: 0.5087 — accuracy: 0.8703
[0, 5086004238364136, 0,6703022122383118]

15




4. H-3] % H-RF

%)% DNN a3 % % 7 %% R » £ # * RF(RandomForest) 47
ernmax_depth #c(3 ~ 4 ~ 5) ~ criterion (entropy ~ gini) i » % # > £ 2 AUC
FEETIE AL TR B B R o F AUC EAX S N A H B TEp i Ay o
e 5% ¥ g max depth 5 5 F criterion X Z_5 entropy PF¥ 1 F| &
F e AUC & -

max_depth
3 4 5
entropy 0.7687 0.7686 0.7742
gini 0.7694 0.7672 0.7727
Zr o~ HA] L F#eh AUC

AUC

criterion

BRETR* AUC Eh B e s F 3.

n_estimators=100

£iF
[ ]
®  criterion=entropy
® max_ depth=5
[ ]

random_state=0

rm = RandomForestClassifier (n_sstimators=100, criterion= entropy’ , max_depth=0, random_state=0)

rm. fit(¥_train_model, ¥_train_model)

val pred = rm.predict(¥ wal)
val pred proba = rmpredict_probal¥ wal)[: 1]

printlaccuracy_score (T _wval, wal pred))
print("A0C @ 7, roc_auc_scorel¥_wal, wal_pred_proba))

0.6703) » 2 AUC & 5 :0.7742 -

0, BR360269 360 265936
AUC v 0L TT42494082TTERE

VR A ehaccuracy B 5 0.6936(* »F DNN 2" # e11accuracy B -

5. RF 2] P2k &

WA ¥ 2% 2 & chaccuracy i 5 0.6673(¢) *t DNN 3 & 1 accuracy
# :0.6703) 2 AUC & 5 :0.7326 > * H-3] 3" = # (Erg 2 >0.5) 0 - #-
A Brr & 22 DNN Apt > A 2RI FFH R s o

test_pred proba = rm predict_proba(x_test_dum)[:, 1]

submizsion = pd. DataFrame({ ID': x test[ ID'], ’Reached or.Time Y.N : test_pred proba))

submission. to_csv ( result2. csv’, index=False)

8 p © roc_auc score(true, pred)

° y_test = pd read_csv( fcontent/y_test.esv )

result = pd read_csv(’ /content/result2. esv’) 0. 7326434463598039

true = y_test[’ Reached. on. Time T.N' ] .

s i . [78] print(accuracy_score (true, test_val_pred))
pred = result[’ Reached. on. Time_T. W ]
0. 667348329925017
test_val_pred = rm predict(xz_test_dum)

16
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https://www.kaggle.com/kukuroo3/ecommerce-shipping-data-competition-form

https://scikit-
learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html

http://www.taroballz.com/2019/05/25/ML_RandomForest_Classifier/
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