82l o= o2l o= (& 71E)

e Ci3| URL : https://www.kaggle.com/c/competitive-data-science-predict-future-

sales
o i3] MY - Coursera 'H|O|E{ Ttst T O Al RS6H= EiE NfXMo| x| Z T 2NE

» HAIOF XM 2ZEYO 2[A T StLER! 1C Company Al XS &l GO & A
o L M= O3 2ol ZE ME 2 0o thst & tiES G501 0F St= 2tA

REF : https://www.kaggle.com/ashishpatel26/predict-sales-
price-using-xgboost

import numpy as np # Linear algebra

import pandas as pd # data processing, CSV file I/0 (e.g. pd.read_csv)
import seaborn as sns

import matplotlib.pyplot as plt

%matplotlib inline

sns.set_style("ticks", {"xtick.major.size": 8, "ytick.major.size": 8})
plt.style.use('ggplot")

import os
for dirname, _, filenames in os.walk('/kaggle/input'):
for filename in filenames:
print(os.path.join(dirname, filename))

/kaggle/input/competitive-data-science-predict-future-sales/items.csv
/kaggle/input/competitive-data-science-predict-future-sales/sample_submission.csv
/kaggle/input/competitive-data-science-predict-future-sales/item_categories.csv
/kaggle/input/competitive-data-science-predict-future-sales/sales_train.csv
/kaggle/input/competitive-data-science-predict-future-sales/shops.csv
/kaggle/input/competitive-data-science-predict-future-sales/test.csv

o e

o

o]
=

' Sh& OI0lE. 2013 1282 20154 10€7HX|Q]  2935849%, 6
sales_train.csv olo

A 7|= 0| &

HIAE HO|E. 4™t ME2| 20154 11€¥€ OIES 2142009, 3
test.csv ~ o

o= =
items.csv S=/ME0 Chet =71 & 22170, 38
item_categories.csv = ZHE|a2|of tHet =7t HH 84%, 2
shops.csv SO Cheh =7t HE 60, 2¢&

sample_submission.csv 2HIE @Alo| ME It M=

train = pd.read_csv('/kaggle/input/competitive-data-science-predict-future-sales
test = pd.read_csv('/kaggle/input/competitive-data-science-predict-future-sales/
items = pd.read_csv('/kaggle/input/competitive-data-science-predict-future-sales
item_category = pd.read_csv('/kaggle/input/competitive-data-science-predict-futu
shops = pd.read_csv('/kaggle/input/competitive-data-science-predict-future-sales
sub = pd.read_csv("/kaggle/input/competitive-data-science-predict-future-sales/s


https://www.kaggle.com/c/competitive-data-science-predict-future-sales
https://www.kaggle.com/c/competitive-data-science-predict-future-sales
https://www.kaggle.com/ashishpatel26/predict-sales-price-using-xgboost
https://www.kaggle.com/ashishpatel26/predict-sales-price-using-xgboost
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2013/01(1)~2015/10(33)

0~59
0~22169

-1~307980

-22~2169

0~214199

2~59
30~22167

0~214199

default:0.5

B2l 7422170

' BO BJIACTU HABAX/AEHWNA
(MNACT.) D', ""ABBYY FineReader
12 Professional Edition Full [PC,
Lndposas sBepcus]'

0~22169

0~83

BF2| 7i=(84)

'PC - MapHuTYypbI/HaywHukn'
'‘Akceccyapbl - PS2' 'Akceccyapsbl -
PS3' 'Akceccyapsbl - PS4

0~83

BF2| 71=(60)



__rl.

of

HI

shops shop_id 0~59

# HA

print(train.shape, train.columns)
print(test.shape, test.columns)
print(items.shape, items.columns)
print(item_category.shape, item_category.columns)
print(shops.shape, shops.columns)
print(shops.shape, shops.columns)

(2935849, 6) Index(['date’,
'item_cnt_day'],
dtype="'object")
(214200, 3) Index(['ID', 'shop_id",
(22170, 3) Index(['item_name’,

'date_block_num', 'shop_id', 'item_id', ‘'item_price’,

"item_id'], dtype='object')
'item_id', 'item_category_id'], dtype='object')

(84, 2) Index(['item_category_name’,

'item_category_id'], dtype='object')

(60, 2) Index(['shop_name',
(60, 2) Index(['shop_name',

"shop_id'], dtype='object')
'shop_id'], dtype='object')

def eda(data):

print("---------- S ")
print(data.head(5))
print("----------- CIOIE A PEaceceaaan-- ")
print(data.info())
print("---------- Z=X Ol oo ")
print(data.isnull().sum())
PiRINEGEEEEEE L Null gt EQl-cooo- )
print(data.isna().sum())
print("---------- ClOIE Y —emeeamm-- ")
print(data.shape)

dej=& &% QIAIO[E 7|

def graph_insight(data):
print(set(data.dtypes.tolist()))
df_num = data.select_dtypes(include = ['float6e4’', 'int64'])

df_num.hist(figsize=(16, 16), bins=50, xlabelsize=8, ylabelsize=8);

HOIH &= XA

# data: =2 HNHE HOHZH

# subset: S5 =g Z(s5)9 ClAE

# before = data.shape[0] : &= HH N2 OOIHZHYL H == before A0 K
# drop_duplicates M EE AESIH XN EE subset 22 JIE2E S=& #HZS HAHE
# keep="first'= X BN === = ®RAot) LLHAEZE HA

# data.reset_index(drop=True, inplace=True) == HJH & QU AE TWEHELICH.
# drop=Truez= J|&E QY AZE ANct) MZ22 QEAS MY

# after = data.shape[0] : S5 HMH =2 HOHZH LS & +=E after H0 HE

def drop_duplicate(data, subset):
print('(Mcl&) IOl #HE:!'
before = data.shape[9]
data.drop_duplicates(subset,keep="'first', inplace=True)
data.reset_index(drop=True, inplace=True) # CIElA JTH&H
print("(Xc2lE) CIO0lE &<:', data.shape)

, data.shape)



after = data.shape[9]
print('Total Duplicate:', before-after)

eda(train)

—————————— Top-5----------

date date_block_num shop_id
0 02.01.2013 0 59
1 ©03.01.2013 0 25
2 05.01.2013 0 25
3 06.01.2013 0 25
4 15.01.2013 0 25
——————————— ol A 2 -eeemamm-

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 2935849 entries, @ to 2935848
Data columns (total 6 columns):
Dtype

#  Column

0 date

1 date_block_num
2 shop_id

3 item_id

4  item_price

5 item_cnt_day
dtypes: float64(2), int64(3), object(1)
134.4+ MB

memory us
None

date
date_bloc
shop_id
item_id
item_pric
item_cnt_

age:

k_num

e
day

dtype: inté64

date
date_bloc
shop_id
item_id
item_pric
item_cnt_

-Null

k_num

e
day

dtype: inté64
-0l 0l &

(2935849,

6)

2F

BA

o

OO0 OO O Ju

inte4
floate4
floate4

8 o

graph_insight(train)

item_id
22154
2552
2552
2554
2555

{dtype('0"), dtype('int64'), dtype('float64')}

item_price
999.00
899.00
899.00
1709.05
1099.00

item_cnt_day
1.0

1.0

-1.0

1.0

1.0



date_block_num shop_id
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In [97]: graph_insight(test)

{dtype('int64"')}
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In [98]: ### == OOH HA
subset = ['date', 'date_block_num', 'shop_id', 'item_id','item_cnt_day']
drop_duplicate(train, subset = subset)

&

~

Meld) OOl &g : (2935849, 6)
(Mel=) Ooled &#g: (2935825, 6)
Total Duplicate: 24

In [99]: # test insight
eda(test)
graph_insight(test)



ID shop_id item_id

0 0o 5 5037
1 1 5 5320
2 2 5 5233
3 3 5 5232
4 4 5 5268

----------- E = [ (=
<class 'pandas.core.frame.DataFrame’>
RangeIndex: 214200 entries, @ to 214199
Data columns (total 3 columns):

# Column  Non-Null Count Dtype

e ID 214200 non-null int64
1 shop_id 214200 non-null int64
2 item_id 214200 non-null int64
dtypes: int64(3)
memory usage: 4.9 MB

None

—————————— 2K Ol -emeeeo-
ID 0

shop_id 7]

item_id 7]

dtype: inté64

ID 0

shop_id 7]

item_id 7]

dtype: inté64

---------- GIOIE 8 —coeeaana-
(214200, 3)

{dtype('int64')}



ID shop_id
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In [100.. eda(items)
graph_insight(items)



item_name

0 I BO BJIACTUM HABAXAEHWA (MNIACT.) D

1 [!ABBYY FineReader 12 Professional Edition Full...

2 **¥*B NIYYAX CJIABbI (UNV) D

3 **¥*FOJIYBASl BOJIHA  (Univ) D

4 ***KOPOBKA (CTEKO) D
item_category_id
(%] 40
1 76
2 40
3 40
4 40

----------- HIOIEl A PR-cmeomaoe-
<class 'pandas.core.frame.DataFrame’>
RangeIndex: 22170 entries, @ to 22169
Data columns (total 3 columns):

# Column Non-Null Count
0 item_name 22170 non-null
1 item_id 22170 non-null

2  item_category_id 22170 non-null
dtypes: int64(2), object(1)
memory usage: 519.7+ KB

None

---------- ZEX O -ememem---
item_name 7]

item_id (<]
item_category_id 7]

dtype: int64

item_name 7]

item_id %]
item_category_id 7]

dtype: int64

---------- CIOIEf BY --mmmmeeee
(22170, 3)

{dtype('0"), dtype('int64')}

—

item_id \
0

A wpN R



In [101..

item_id

400 -

300 -

200 -

100 -

0-
0 5000 10000 15000 20000

item category

eda(item_category)

item_category_id
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0 20

¥ v =
40 60 80



item_category_name item_category_id

@ PC - TapHuTypbl/HaywHukn 0
1 Akceccyapbl - PS2 1
2 Akceccyapbl - PS3 2
3 Akceccyapbl - PS4 3
4 Akceccyapbl - PSP 4

----------- E = (= R ——
<class 'pandas.core.frame.DataFrame’>
RangeIndex: 84 entries, © to 83
Data columns (total 2 columns):

# Column Non-Null Count Dtype
@ item_category_name 84 non-null object
1 item_category_id 84 non-null inte4

dtypes: int64(1), object(1)
memory usage: 1.4+ KB

None

---------- 25X Ol oo
item_category_name 0
item_category_id 0

dtype: inté64
item_category name (%]
item_category_id (%]

dtype: inté64
---------- GOl &#E -----om---

shop G|O|E

eda(shops)



shop_name shop_id

(4] IAkyTck OpaxoHukupse, 56 ¢paH 7]
1 IAkyTck TU "UeHTpanbHbii" ¢paH 1
2 Aabirea TU "Mera" 2
3 banawmnxa TPK "OkTaA6pb-KuHOMUP" 3
4 Bomxckuin TL, "Bonra Monn" 4

----------- E = [ =
<class 'pandas.core.frame.DataFrame’>
RangeIndex: 60 entries, © to 59
Data columns (total 2 columns):

# Column Non-Null Count Dtype
@ shop_name 60 non-null object
1 shop_id 60 non-null inte4

dtypes: int64(1), object(1)
memory usage: 1.1+ KB

None

---------- ZEX O --memem---
shop_name (%]

shop_id (%]

dtype: inté64

shop_name (%]

shop_id 0

dtype: inté64

---------- GOl &#E -----om---

HIOlE{2l =L, x| 5 8

BN
of¥
0
c

sy &= - OOIHS =0, 2 ¥ SHSE
def unresanable_data(data):
print(“"Min Value:",data.min())
print(“Max Value:",data.max())
print("Average Value:",data.mean())

print("Center Point of Data:",data.median())

o

Ot=2}0|0f
e item_price%| 00|32t 300000042 A 2|

# -1 and 307980 looks Like outliers

print('before train shape:', train.shape)

train = train[(train.item_price > @) & (train.item_price < 300000) ]
print('after train shape:', train.shape)

before train shape: (2935825, 6)
after train shape: (2935823, 6)

O 2ol =<K & 75t

train.groupby('date_block _num').sum().head()



date shop_id item_id
date_block_num
0 02.01.201303.01.201305.01.201306.01.201315.01.... 3416958 1183925474 .
1 21.02.201314.02.201321.02.201313.02.201324.02.... 3111541 1076016145
2 03.03.201306.03.201302.03.201317.03.201302.03... 4016391 1220887356
3 16.04.201327.04.201329.04.201328.04.201306.04.... 3164924 971331915 |

4 10.05.201317.05.201304.05.201303.05.201322.05.... 3093967 950370015

# 298 s
# train OO Z & Y S date block num(2S UEIUWE €)22 O8stot1

# 28 11892 item cnt day(2 O =) &H. 0l 2= 2 28 I HI =&
train.groupby('date_block num').sum()["item_cnt_day'].hist(figsize = (20,4))

plt.title('Sales per month histogram')
plt.xlabel('Price")

# Seaborn2| Llineplot &=+E AE05tN
# 38 & B =9 & ddl=E M
plt.figure(figsize = (20,4))
sns.lineplot(data=train.groupby('date_block_num').sum()["item_cnt_day'])
plt.title('Sales per month')

plt.xlabel('Price")

ABLICH O DN AIZHOI M2 THOH Al

/opt/conda/lib/python3.10/site-packages/seaborn/_oldcore.py:1119: FutureWarning:
use_inf_as_na option is deprecated and will be removed in a future version. Conve
rt inf values to NaN before operating instead.

with pd.option_context('mode.use_inf_as na', True):
/opt/conda/lib/python3.10/site-packages/seaborn/_oldcore.py:1119: FutureWarning:
use_inf_as_na option is deprecated and will be removed in a future version. Conve
rt inf values to NaN before operating instead.

with pd.option_context('mode.use_inf as na', True):

Text(0.5, 9, 'Price')
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train.item_price.value_counts().sort_index(ascending=False)

item_price

59200.0000 1
50999.0000 1
49782 .0000 1
42990.0000 4
42000.0000 1
0.2000 1
0.1000 2932
0.0900 1
0.0875 1
0.0700 2

Name: count, Length: 19991, dtype: int64
unresanable data(train['item_price']) # SH

# &3 HF2Z &

count_price = train.item_price.value_counts().sort_index(ascending=False)

plt.subplot(221)
count_price.hist(figsize=(20,6))
plt.xlabel('Item Price', fontsize=20);
plt.title('Data distribution') # CIOIE 22X

plt.subplot(222)

train.item_price.map(np.loglp).hist(figsize=(20,6))

plt.xlabel('Item Price', fontsize=20);

plt.title('Loglp transformed data distribution') # Logip B2 OI0IH &I
train.loc[:, "item_price'] = train.item_price.map(np.loglp)

Min Value: 0.07

Max Value: 59200.0

Average Value: 890.7514892291624
Center Point of Data: 399.0

Data distribution 1e6 Loglp transformed data distribution
20000 - 12-
10-

15000 -
0.8~

10000 - 0.6~
0.4-
5000 -
| .| —_— — . .
8

0- i U i U i i 0.0
0 50000 100000 150000 200000 250000 300000 0 2

4 6
Item Price Item Price

10

print( train.date_block_num.unique() )
print( train.shop_id.unique() )
print( train.item_id.unique() )

[e 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
24 25 26 27 28 29 30 31 32 33]

[59 25 24 23 19 22 18 21 28 27 2926 4 6 2 3 7 © 116 15 8 10 14
13 12 53 31 30 32 35 56 54 47 50 42 43 52 51 41 38 44 37 46 45 5 57 58
55 17 9 49 39 40 48 34 33 20 11 36]

[22154 2552 2554 ... 7610 7635 7640]

# unresanable_data(train[ 'date_block_num'])
### Data Block®l shop id, item_id2 2tO0l CHESH JH==2 il =

count_price = train.date_block_num.value_counts().sort_index(ascending=False)
plt.subplot(221)



out[11e..

In [111..

count_price.hist(figsize=(20,15))
plt.xlabel('Date Block');
plt.title('Original Distiribution')

count_price = train.shop_id.value_counts().sort_index(ascending=False)
plt.subplot(222)

count_price.hist(figsize=(20,15))

plt.xlabel('shop_id');

plt.title('Original Distiribution')

count_price = train.item_id.value_counts().sort_index(ascending=False)
plt.subplot(223)

count_price.hist(figsize=(20,15))

plt.xlabel('item_id');

plt.title('Original Distiribution')

Text(0.5, 1.0, 'Original Distiribution')

Original Distiribution Original Distiribution

- AEEEnEEE ml . -
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list(item_category.item_category_name)



['PC - TapHuTypbl/HaywHuku',

'Akceccy
'Akceccy
'Akceccy
'Akceccy
'Akceccy
'Akceccy
'Akceccy

'"Urposbie
'"Urpossbie
"Urposbie
"Urposbie
'"Urpossble
"Urposble
'Urpossble
'"Urpossble
"Urpel -
"Urpel -
"Urpel -
"Urpel -
"Urpbl -
"Urpsbl -
"Urpbl -
"Urpbl -

apol - PS2°',
apbl - PS3',
apbl - PS4',
apsl - PSP',
apbl - PSVita',

apbl - XBOX 360',
apbl - XBOX ONE',
"Bunetsl (Uudpa) ',
'llocTaBka ToBapa',

KOHCOMHN
KOHCOMHN
KOHCOJIN
KOHCOJIN
KOHCOMHN
KOHCOMHN
KOHCOMHN
KOHCOMHN
PS2',
PS3',
PS4",
PSP',
PSVita',

XBOX 360",

XBOX ONE

Akceccyapsl

"
B

ps2',
PS3',
Ps4',
PSP',
PSVit
XBOX

XBOX

Mpou4n

ana u

'"Urpsl Android - Uudpa’,

"Urpel MAC - Uudpa’,

a‘)
360",
ONE',
e',

rp',

'"Urpel PC - [lononHUTENbHble U3gaHua',
'"Urpel PC - KonnekuuoHHble uspanusa',
"Urpbl PC - CTaH@apTHble u3paHua',
"Urpsl PC - Uudpa’,
nnatol (KuHo, My3bika, WUrpel)',

'KapTbl O
"KapTbl o
'KapTbl 0
"KapTbel 0
"KapTbl 0
"KuHo -

"KnHo
"KnuHo
"KuHo -
"KnHo

"KHurn -
"KHurn -
"KHurmn -
"KHurmn -
"KHurn -
"KHuru -
"KHurun -
"KHurn -
"KHurn -
"KHurn -
"KHurmn -
"KHurmn -

Live! (Uudpa)',

Windows (Uudpa)’,

nnatel - Livel!',
nnaTel -

nnatel - PSN',
naaTbl -
Blu-Ray',
Blu-Ray 3D',
Blu-Ray 4K",
DVD',

KonnekuunoHHoe ',
"KHurun - ApTOyku, SHUMknonegum',
AyanokHurun',
AyaunokHuru (Uudpa) ',
AypuokHuru 1C',
BusHec nuTepaTypa’,
Komukcbl, mMaHra',
KomnbwTepHas nutepaTtypa',
MeToamyeckne maTtepuansl 1C',

OTKpBLITKK ',

[lo3HaBaTeNbHaA
MyTeBogutenun',
XyZoxecTBeHHasd

Undpa’,

'"My3bika - CD nokanbHoOro
'My3blka - CD ¢upmeHHOro

'My3blka

- MP3',

'My3bika - BuHun',
'"My3bika - My3blKasbHOe BuAeo',

nuTepaTtypa’,
nuTepaTtypa’,

npovsBoAacTBa ',
npoussoacTBa’,



'My3bika - loaapoyHble uM3paHua',

'Mopapkn - ATpubyTuka',

'Mopapkn - TapxeTbl, poboTbl, cnopT',
'Mopapkn - Markue urpywkwu',

'Mojapkn - HacTo/NbHble Urpsbl',

'Mopapkn - HacTosibHble Urpbl (KOMNAKTHbE) ',
'Mopapkn - OTKPbLITKWU, HaKnenkun',
'Mopapkn - Pasutue',

'Mopapkun - CepTtudukatbl, ycayru',
'Mopapkn - CyBeHwupsl',

"Mopapkn - CyBeHupbl (B HaBecKky)',
'Mopapkn - Cymku, Anbbombl, KoBpuku A/Mbiun',
'Mopapkn - Ourypku',

'Mporpammbl - 1C:Mpennpuatue 8',
'Mporpammbl - MAC (Uudpa)’,

'Mporpammel - Ona poma u oduca',
'Mporpammbl - Ana goma u oduca (Uudpa)',
'Mporpammbl - Ob6y4atowme ',

'Mporpammbl - O6y4atwwme (Undpa)’,
'CnyxebHble ',

'CnyxebHole - Bunetn',

"Ynuctole HocuTenu (wnunab)',

"YnucTtole HocuTenn (WTy4Hble)',

'3nemeHTbl NUTaHuA' ]

OtO|E 7IE| 12| O|F & S0 =E HE

1 = list(item_category.item_category_name)
1l cat =1

for ind in range(1,8):
1 _cat[ind] = 'Access'

for ind in range(10,18):
1 cat[ind] = 'Consoles'

for ind in range(18,25):
1 cat[ind] = 'Consoles Games'

for ind in range(26,28):
1 cat[ind] = 'phone games'

for ind in range(28,32):
1 cat[ind] = 'CD games'

for ind in range(32,37):
1 cat[ind] = 'Card’

for ind in range(37,43):
1 cat[ind] = 'Movie'

for ind in range(43,55):
1 cat[ind] = 'Books'

for ind in range(55,61):
1 cat[ind] = 'Music'

for ind in range(61,73):
1 cat[ind] = 'Gifts'



for ind in range(73,79):

1 cat[ind] = 'Soft’

item_category['cats'] = 1 _cat
item_category.head(15)

10

11

12

13

14

=R K= Het

item_category_name

PC - FapHuTtypbl/HaywHukm

Akceccyapsbl - PS2
Akceccyapsl - PS3
Akceccyapsbl - PS4
Akceccyapsbl - PSP
Axkceccyapbl - PSVita
Akceccyapsbl - XBOX 360
Akceccyapsbl - XBOX ONE
Bunetol (Undpa)
[JocTaBka ToBapa
WNrposbie koHconn - PS2
Nrposble koHcoan - PS3
Wrposble koHconm - PS4
Wrposble koHcoan - PSP

Vrposble koHconun - PSVita

—

item_category_id

0

1

10

11

12

13

14

cats

PC - FapHuTtypbl/HaywHukm

Access

Access

Access

Access

Access

Access

Access

Bunetsl (LUndpa)

[ocTaBka ToBapa

Consoles
Consoles
Consoles
Consoles

Consoles

train['date’'] = pd.to_datetime(train.date,format="%d.%m.%Y")
train.head()

date date_block_num

0 2013-01-02

1 2013-01-03

2 2013-01-05

3 2013-01-06

4 2013-01-15

0

0

shop_id
59
25
25
25

25

## Pivot by monht to wide format

H

ol

#
#
#

ne 0

3

: shop_1id, item_id
: data_block_num

;298 mOlE M S = (shop_id, item_id, date_block_num 1 X}t), &

item_id
22154
2552
2552
2554

2555

item_price
6.907755
6.802395
6.802395
7444278

7.003065

item_cnt_day
1.0

1.0

-1.0

1.0

1.0

Jh

>

rr

10



aggfunc="sum'

T H % H H R R

print(p_df.shape)
p_df.head(15)

(424123, 34)

date_block_num

shop_id item_id
0 30
31

32

33

35

36

40

42

43

49

51

57

59

61

75

15 rows x 34 columns

<

## LS o LSO et

.fillna(e.e0) : L% Hl Ol
_df = train.pivot_table(index=["'shop_id"', 'item_id'],
columns="date_block_num',

I HOIZ2 &4ale=z HOoHE #©
index=[ 'shop_id', 'item id'] : OIS
columns="date_block_num" :
values="item_cnt_day' :
: S8t shop id, item_id, date_block_num

=

3.

=

HOI=2 &
o "olge &

2 =

£ date_block numL 2 &3
O HOI=2 222 item _cnt_days &3
L0 CHoll Gt JHE
StCt.

=
oley A g

Xl (NaN)E 0.02 2

values="item_cnt_day’,
aggfunc="sum').fillna(0.9)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0 1 2
0.0 31.0 00
0.0 11.0 00
6.0 10.0 0.0
3.0 3.0 00
1.0 140 00
00 1.0 00
0.0 1.0 0.0
00 1.0 00
1.0 00 0.0
00 20 00
20 3.0 0.0
00 1.0 00
00 1.0 00
1.0 00 0.0
1.0 00 00

A xJ| &t

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

shop_id%t item idZ2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

# train_cleaned _df = p_df.reset_index() : reset_index() HAMNE

# Ol MIMEE JI&E AEAE JIE B+ QUQEYAZ HHGHLD, Il

train_cleaned_df = p_df.reset_index()

train_cleaned_df

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

24

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

25

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

A



date_block_num shop_id

0

1

424118
424119
424120
424121

424122

424123 rows x 36 columns

# o8 ID? OtOI® Ip2 2XNE=ZE B E
train_cleaned_df[ 'shop_id']= train_cleaned_df.
train_cleaned_df['item_id']= train_cleaned_df.

train_cleaned_df

0

0

59

59

59

59

59

date_block_num shop_id

0

1

424118

424119

424120

424121

424122

424123 rows x 36 columns

items.head(3)

0

0

59

59

59

59

59

item_id
30
31
32
33

35

22154
22155
22162
22164

22167

item_id
30
31
32
33

35

22154
22155
22162
22164

22167

0.0

0.0

6.0

3.0

1.0

0.0

0.0

0.0

0.0

0.0

0.0

6.0

3.0

1.0

0.0

0.0

0.0

0.0

31.0

11.0

10.0

3.0

14.0

0.0

0.0

0.0

0.0

0.0

31.0

11.0

10.0

3.0

14.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1.0

0.0

0.0

0.0

shop_id.astype(
item_id.astype(

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1.0

0.0

0.0

0.0

0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

"str')
"str')

0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

24

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

24

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

25

0.0

0.0

0.0

0.0

0.0

0.0

0.0

9.0

2.0

0.0

25

0.0

0.0

0.0

0.0

0.0

0.0

0.0

9.0

2.0

0.0

N

N



item_name item_id item_category_id

0 I BO BJIACTU HABAXAEHWNA (MJIACT.) D 0 40

1 !ABBYY FineReader 12 Professional Edition Full... 1 76

2 ***B NYYAX CJIABbI (UNV) D 2 40
item_category.head(3)

item_category_name item_category_id cats

0 PC - lapHutypbl/HaywHnkm
1 Akceccyapsbl - PS2

2

0 PC - lapHutypbl/HaywHmkm
1 Access

2 Access

Axkceccyapbl - PS3

. . E -~

items2} item_categoryE et

# items OIOIE Z & L I item category GIOIE Z & &S item category idE JIE2=E |
# item id%t cats E0F LS E MZ2 HOIEHZY L item to cat dfE MH

# how{ ‘left’, ‘right’, ‘outer’, ‘inner’}, default ‘inner’

# how="inner": B& Y S XNIELICt. inner= & HOHZH LN S Il 80l
# =, item_category_idJt & OIOIHZd Y 250 =Mot= 20 200 Z&

# Il EE (on):

# on="item_category id": S@& & M AIE2E I E2EE XNFLICH

# Il M= item _category idJt & HOIHZH LM sBSEH2=z =lote <.

e =

items.merge(item_category[[ 'item_category 1id', 'cats']], how="inner", on="item_
items ClOIEf Z &l &1 item category OIOIE Z &2 item category id%t cats &St
# 20 & HE

# [['item id', 'cats']]: Ol A item id2t cats O =& OO0l Ze«
item_to_cat_df = items.merge(item_category[['item_category id','cats']],
how="inner",

on="item_category id")[['item_id', 'cats']]

R =

of o}
o g =2

= =

ANEHE

—

print( item_to_cat_df.shape )
item_to_cat_df.head()

(22170, 2)
item_id  cats
0 0 Movie
1 1 Soft
2 2 Movie
3 3 Movie
4 4 Movie



print( train_cleaned_df.shape )
print( item_to_cat_df.shape )

(424123, 38)

(22170, 2)
OFO|E-FtE| n 2| CIO|EE NM2|sty, 7tH| 2| Y2 E Q1A
J5t0] =|F HolH= g S dddt= HEsE

e jtem_id €9| H|O|E EIYS EXt
e train_cleaned df O|O| E{ = & & 1t
e FiH1EZ| WEE glo|=

=
o T HOIHZYYES EF

train_cleaned_df

shop_id item_id O 1 2 3 4 5 6 7 .. 26 27 28 29

0 0 30 00 310 00 00 00 00 00 0O .. 00 00 00 00

1 0 31 00 110 00 00 00 00 00 00 .. 00 00 00 00

2 0 32 60 100 00 00 00 00 00 00 .. 00 00 00 00

3 0 33 30 30 00 00 00 00 00 00 .. 00 00 00 00

4 0 35 10 140 00 00 00 00 00 0O .. 00 00 00 00
424118 59 22154 10 00 00 00 00 00 00 00O .. 00 00 00 00
424119 59 22155 00 00 00 00O 0O 0O 10 00 .. 00 00 0.0 00
424120 59 22162 00 00 00 00 00 0O 00 00 .. 40 10 1.0 00
424121 59 22164 00 00 00 00 00 00 00 00 .. 1.0 20 00 00
424122 59 22167 00 00 00 00 00 00 00 0O .. 00 00 00 00

424123 rows x 38 columns

item_to_cat_df['item_id'] = item_to_cat_df['item_id'].astype('str")

# merge() HIANEE AME0t0 train cleaned df2t item to cat dfE Y&

# how="inner": WS ZCl(inner join)E =S LICI. Ol= & HOIHEZH LN =S¢
# =, train_cleaned _df%t item _to cat df 250 &ot= item id0l CHGH A 2 Z 0t |
train_cleaned_df = train_cleaned_df.merge(item_to_cat_df, how="inner", on="item_

print( train_cleaned_df.shape )
train_cleaned_df.head()

# Encode Categories
from sklearn import preprocessing

number = preprocessing.LabelEncoder()
train_cleaned_df['cats'] = number.fit_transform(train_cleaned df['cats'])



train_cleaned_df = train_cleaned_df[['shop_id', 'item_id', 'cats'] + list(range(
print( train_cleaned_df.shape )
train_cleaned_df.head()
(424123, 39)
(424123, 37)
shop_id item_id cats O 1 2 3 4 5 6 24 25 26 27 28
0 0 30 7 00 310 00 00 00 00 00 00 00 00 0.0 00
1 0 31 7 00 110 00 00 00 00 00 00 00 00 0.0 00
2 0 32 7 60 100 00 00 00 00 00 00 00 00 0.0 00
3 0 33 7 30 30 00 00 00 0.0 00 00 00 0.0 0.0 0.0
4 0 35 7 10 140 00 00 00 00 00 00 00 00 0.0 00
5 rows x 37 columns
<
C = O] Sk
HE 1= e
import xgboost as xgb
param = {'max_depth':10, # Eclo =0 2A01E &F. 20| 3~10 AIOIHIM A =0l
'subsample':1, # 2 ECIE =dot= O AMEE OOH MES HIE( 1
'min_child_weight':0.5, # A& S E9 XA JI=SX &= &&. 0 g0l A
'eta':0.3, # (Learning Rate) : 2 EZ|Jt JI0dt= &H AJNZ, SSE
‘num_round':1000, # SAE = 52 UL, &, ECIE E
'seed':1, # = M ANEZ, 2N Heds 2F
'silent':@, # &5 WEBUAM £EE= 219 2= Z2H. 02 S 2=
'eval_metric':'rmse'} # 222 A== HIIct)| flol AIEE HESE=S &
e O] A== XGBoost ZHES 285H7| fI8 HO|HE Z=H|ot, 23 1EE ZLH
215H7] 2% watchlistE dHste B2

train_cleaned_df



shop_id item_id cats O 1 2 3 4 5 6 .. 24 25 26 27

0 0 30 7 00 310 00 00 00 00 00O .. 00 00 0.0 0.0
1 0 31 7 00 110 00 00 00 00 0O .. 00 00 00 0.
2 0 32 7 60 100 00 00 00 00 00 .. 00 00 0.0 0.
3 0 33 7 30 30 00 00 00 00 00 .. 00 00 0.0 0.
4 0 35 7 10 140 00 00 00 00 00O .. 00 00 0.0 0.0
424118 59 22154 7 10 00 00 00 00 00 00 .. 00 00 0.0 0.
424119 59 22155 7 00 00 00 00 00 00 10 .. 00 00 0.0 0.0
424120 59 22162 7 00 00 00 00 00O 00O 00O .. 00 90 40 10
424121 59 22164 7 00 00 00 00 00 00 0O .. 00 20 10 20
424122 59 22167 1 00 00 00 00 00O 00O 0O .. 00 00 00 00

424123 rows x 37 columns

progress = dict()

xgbtrain

xgb.DMatrix(train_cleaned_df.iloc[:, (train_cleaned_df.columns != 33)
train_cleaned_df.iloc[:, train_cleaned_df.columns == 33].

# "watchlist"'= 22 & S0 S& GOIHAS &= ZLIHEGHI| <ol AIS

watchlist = [(xgbtrain, 'train-rmse"')]

%%time

model xgb = xgb.train(param, xgbtrain)
preds = model xgb.predict(xgb.DMatrix(train_cleaned df.iloc[:, (train_cleaned o
preds

/opt/conda/lib/python3.10/site-packages/xgboost/core.py:160: UserWarning: [13:37:
47] WARNING: /workspace/src/learner.cc:742:
Parameters: { "num_round", "silent" } are not used.

warnings.warn(smsg, UserWarning)
CPU times: user 4.83 s, sys: 569 ms, total: 5.4 s
Wall time: 3.23 s

array([0.03533427, 0.03533427, 0.00756854, ..., 0.16320726, 0.17273381,
0.083051 ], dtype=float32)

from sklearn.metrics import mean_squared_error
rmse = np.sqrt(mean_squared_error(preds,

train_cleaned_df.iloc[:, train_cleaned_df.colu
print(rmse)

1.2720128040857526

fig, ax = plt.subplots(figsize=(12,8))



# count_price.hist(figsize=(12,8))
xgb.plot_importance(bst, ax=ax)

<Axes: title={'center':

es'>

Feature importance

152.0

123.0

89.0

47.0

45.0

42.0

42.0

35.0

test.head()

ID shop_id

0 O

1 1

27.0
25.0

24.0
23.0

60

item_id
5 5037
5 5320
5233
5232

5268

apply_df = test
apply df['shop_id']= apply_df.shop_id.astype('str")
apply df['item_id']= apply_df.item_id.astype('str")

H OB R R

Y test OOIHZE
how = "left"= test OIOIEH Z g &2
apply_dfe test2l 2 E It train_cleaned dflil A 2 XIdt= HIOIHE E&
apply df.fillna(o.0): Y

Ql
[==]

St =
=

80.0

:
80
F score

I train_cleaned _df Gl 0| & Z ¢

S 2 <

[ =
= o= 7T

=

MAHE NaN 2t2= 0

l
100

97.0

l l l
120 140 160

(o] =%
o=

X Gt1, train_cleaned dfOil A

022 A

'Feature importance'}, xlabel='F score', ylabel='Featur

shop_1d%t item_idE

ol
= 4

apply df = test.merge(train_cleaned_df, how = "left", on = ["shop_id", "item_id"
apply _df.head()



ID shop_id item_id cats O 1 2 3 4 5 24 25 26 27 28 2
0 O 5 5037 50 0.0 00 00 0.0 00 0.0 20 00 00 00 10 1.
1 1 5 5320 00 0.0 00 00 0.0 00 0.0 0.0 00 00 0.0 00 O.
2 2 5 5233 50 00 00 00 0.0 00 0.0 0.0 00 00 00 30 2.
3 3 5 5232 50 00 00 00 0.0 00 00 0.0 00 00 0.0 00 Ol
4 4 5 5268 00 0.0 00 00 0.0 00 0.0 0.0 00 00 0.0 00 O
5 rows x 38 columns
>
# OO =l & 0152 & g M9 22 0lsAlde &Y
# apply df QOIEHZ PO & 0= HESH, S8 Eo 0|8 8 & HM gte=z
# apply df.columns[4:]: apply dfSl & 0|8 = 48 M E2H 22 E 01852 &¢

# Llist(np.array(list(apply_df.columns[4:])) - 1):
# apply df.columns[4:]E ClAEZ HEst &, Numpy BIE 2 B &
# Of BHEOAM 2 & OIS0l OHol 1= thsLIC.
# Of BHEOA 2 & 0SS0 ol 12 Wh=LICH. Ol & 0180l =&z & ULta
# E =0, &€ 0180l [34, 35, 36]0lctH, Ol 2 [33, 34, 35] HHE,
d = dict(zip(apply_df.columns[4:],list(np.array(list(apply_df.columns[4:])) - 1)
apply_df = apply _df.rename(d, axis = 1)
apply_df
ID shop_id item_id cats -1 0 1 2 3 4 23 24 25 |
0 0 5 5037 50 00 00 00 00 0.0 0.0 20 00 00 C
1 1 5 5320 00 00 00 00 00 0.0 0.0 00 00 00 C
2 2 5 5233 50 00 00 00 00 0.0 00 00 00 00 C
3 3 5 5232 50 00 00 00 00 0.0 0.0 00 00 00 C
4 4 5 5268 00 0.0 00 00 0.0 00 0.0 00 00 00 C
214195 214195 45 18454 80 0.0 0.0 0.0 0.0 0.0 0.0 20 1.0 10 C
214196 214196 45 16188 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 C
214197 214197 45 15757 80 1.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 00
214198 214198 45 19648 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 C
214199 214199 45 99 70 00 00 00 00 00 00 00 00 00 C
214200 rows x 38 columns
»
S8 €= Mast B €= A=,
preds = model xgb.predict(xgb.DMatrix(apply_df.iloc[ : ,
(apply_df.columns != 'ID") &

preds



array([0.29781207, ©.19222318, 0.69343615,

0.06511665],

# 229 s Z2US

# preds 2| AEQ 2t @A S

# map & =% lambda & =+E
# max(x, 0): O
# min(20,

#

2=z, 0

=2}
—/ BA

dtype=float32)

ol

&3t

fol
N

A2 predse ZE 0

D, OIE MZ& dlol
o 20 AOI2 XISt
MEDH 2 H=aS
xJb 02 HoH pgo2 & A

..o)r O3, 2020 AH 2022 HF3ELICH. F,

=22
/Y BA =2

HEdeez

X 2l

ot 20 AtOl 2

preds = list(map(lambda x: min(20,max(x,0)), list(preds)))
sub_df = pd.DataFrame({'ID':apply df.ID,"'item _cnt_month': preds })
sub_df.describe()

count

mean

std

min

25%

50%

75%

max

ID

214200.000000

107099.500000

61834.358168

0.000000

53549.750000

107099.500000

160649.250000

214199.000000

item_cnt_month
214200.000000
0.279595
0.679682
0.000000
0.155149
0.183499
0.228294

20.000000

sub_df.to_csv('Submission_PredictSales.csv',index=False)

.., 0.04283362, 0.17335418,

=320l 202
Ml st

B

2



