


FINAL SUNUMU



MiGROS

SUNUM AKISI

VERI ANALIZI SENTEZ VERI
Ham verideki degerlerin incelenmesi ve Kullanilan ekstra ve sonradan uretilmis
anlamlandirimasi veriler

Feature secimi

cOzUM MIMARISI SONUC ve CIKARIMLAR
i i e One cikan featurelar

o . . . Performans analizi
Dogrulama mimarisi :
Denenen alternatifler

Model se¢imi Uygulanabilirlik ve potansiyel gelistirmeler
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MiGROS

PROBLEM /‘\\Q

<X
'\
Belirli bir kampanya dénemi igerisinde
musterilerin gecmis harcama verileri
kullanilarak kampanyalara geri donus
yapma durumlari tahmin edilebilir mi? \)

« Aralik 2020 - Aralik 2021 arasindaki
kullanicr islemleri verilmis

« Metrik: F1-Score
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Ana Kavramlar

«  MdJsteri Seruveni

*  Kampanya Katilim Tahmini
- Kampanya Onerimi

Sanal Market []]:

«  Site - uygulamada gecirilen sure
*  MduUsteri segmenti

«  Encok ziyaret edilen urlnler

«  CTRverileri

Tahmin Modelleri
« Karar agaclari

* Yapay sinir aglari
« SVM
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Ana Odak: Sanal alisverisler

Fiziksel Magazalar [2]:

* Magaza konumuna ait demografik bilgiler

+ MuUsteri memnuniyetine dair anket
sonuclari

[1] https://doi.org/10.1016/j.elerap.2021.101058

[2] https://www.mdpi.com/0718-1876/17/1/9



https://doi.org/10.1016/j.elerap.2021.101058
https://www.mdpi.com/0718-1876/17/1/9

MiGROS

HAM VERI

Cinsiyet
* Sehir Kodu
« Dogum VYili

- islem Gecmisi
- Urdn Alt Kategorileri
- Uygulanan indirimler
- Urdn Tutari & Adedi
+ islemin sanal olma durumu

* Sorgulanan Kampanya
« Kampanya Kodu
 Gereken Minimum Harcama
- Elde Edilecek Odul Miktari
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MiGROS

VERI DUZELTME VE ONISLEME

« EQgitim & Test verisinde olmayan musterilerin islem ge¢misi silindi
+ Kopya islemler silindi

* Negatif tutara veya miktara sahip islemler silindi

‘Basket D

«

‘Musteri 1D

<

Transaction Transaction

Sale

Customer
Header

istatistiksel

Train / Test Uretim Musteri ID

Customer

Account
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2022

HAM VERI ANALIZI

HEDEF DEGERIN DAGILIMI

Kampanyaya Donus Durumu

%1.5

m Evet = Hayir
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Yogunluk

8990

9000

2022

9010

9020 9030 9040

category_number

9050

9060

9070

data
= Train
= Test

HAM VERI ANALIZI

ANA OZELLIKLERIN TRAIN-TEST DAGILIMI

Yogunluk

data
= Train
= Test

1920 1940 1960 1980 2000 2020 2040
dateofbirth
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2060

Yogunluk

20

40
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city_code
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MiGROS

HAM VERI ANALIZI

ISLEMLERDEKI URUNLERIN GENEL KATEGORISI

10000
9000
8000
7000
6000
5000
4000
3000
2000

1000 .
L] I

icecek Gida Kisisel Bakim Hijyen Diger

Train mTest
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MiGROS

HAM VERI ANALIZI

TOPLAM HARCAMANIN iLLERE GORE DAGILIMI

2000
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2022

HAM VERI ANALIZI

MUSTERI YASININ ILLERE GORE DAGILIMI
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MiGROS

SENTEZ VERI

BAZ TAKVIM DEGERLERI

+ Islemin yapildigi gun (One-Hot)

I e e e e e e
(0] 0 1 0 0 0 0

+ |Islemin haftaici — haftasonu durumu

+ Islemin yapildigi tarihten itibaren gecen sUre
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SENTEZ VERI

BAZ TUTAR DEGERLERI

« Urdnun birim fiyat (Tutar / Miktar)
- Toplam indirim tutari (Tip 1 indirim + Tip 2 Indirim + Tip 3 Indirim)
+ Indirimlerin ve toplam indirimin % cinsinden karsihg

* Miktardan bagimsiz indirimlerin varolma durumlari (>0)

2022 Spray N Pray - Migros Datathon Final Sunumu

MiGROS

14



MiGROS

SENTEZ VERI

KULLANILAN iSTATISTIKLER

* Tutar Maksi
- Miktar Mf’ S/mdm
- Birim fiyat e

« Ortalama

- Indirimler ve ylzdeleri ——— >
« Toplam

« Alisverisin sanal olma durumu
* Standart sapma

- Islemden itibaren gecen sUre L y
« Ozgln deger sayisi

« Takvim degerleri
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MiGROS

SENTEZ VERI

ISTATiISTIK VERi KUMELERI

Tutar

Maksimum
Miktar

Minimum
Birim fiyat
indiriml rdeleri . Ortalama
ndirimler ve yuzdeleri

- . Toplam

Alisverisin sanal olma durumu

; . . Standart sapma
Islemden itibaren gecen sure .
. . . Ozgln deger sayisi
Takvim degerleri

Kampanyaya Ait Genel Kampanya Numarasi

Musterinin Butun Kategoriye Gore Kapsamina Disen MU e InEL

Kampanyanin Alt Uran
Kategorilerine Ait Islemleri

islemleri

MUsterinin TUm islemleri

Urdnlere ait musteri

bagimsiz tum islemler
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Kampanya No Seviye 1 Seviye 2 Seviye 3 Seviye 4
pany Uriin Kategorisi Uriin Kategorisi Uriin Kategorisi Uriin Kategorisi

9000
E 9000

9001

9002
E 9002

2022

SENTEZ VERI

MUSTERININ SORGULANAN KAMPANYANIN ALT URUN

KATEGORILERINE AIT ISLEMLERI

10

20

10

10

25

25

25

30

35

35

35

35
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45

45

45

45
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MiGROS

SENTEZ VERI

MUSTERININ SORGULANAN KAMPANYANIN ALT URUN
KATEGORILERINE AIT ISLEMLERI

Seviye 1 Seviye 2 Seviye 3 Seviye 4 SR Tl
20 30 40

9000 10 Seviye 1 Seviye 2 Seviye 3 Seviye 4

Kampanya

Miisteri No N Uriin Uriin Uran Uriin
° Kategorisi Kategorisi Kategorisi Kategorisi

9000 10 25 35 45 1 9000 10 20 30 40

> 1 9000 10 20 30 50
9001 20 25 35 45

2 9001 20 25 35 45

2002 L 25 = = 3 9003 22 45 55 65
9002 10 30 35 45

Musteriye ait birden fazla satirin olusmasi
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MiGROS

SENTEZ VERI

MUSTERININ SORGULANAN KAMPANYANIN ALT URUN
KATEGORILERINE AIT ISLEMLERI

Kampanva No _ Seviyel _ Seviye2 _ Seviye3 _ Seviye 4
pany Urun Kategorisi Urun Kategorisi Urin Kategorisi Urun Kategorisi

9000 10 20 30 40
| Egitim & Test Verisi
9000 10 25 35 45
m Seviye 1 Kesisimi Olan Uriinlere Ait istatistikler
9001 20 25 35 45
9000 1.5852 -5.3 0.018 230
9002 10 25 35 45
9002 10 30 35 45

Aranan Kategori: (10)
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MiGROS

SENTEZ VERI

MUSTERININ SORGULANAN KAMPANYANIN ALT URUN
KATEGORILERINE AIT ISLEMLERI

Kampanva No _ Seviyel _ Seviye2 _ Seviye3 _ Seviye 4
pany Urun Kategorisi Urun Kategorisi Urin Kategorisi Urun Kategorisi
9000 10 20 30 40
| Egitim & Test Verisi
9000 10 25 35 45 .
Kampanya Seviye 1 + Seviye 2 Kesisimi Olan Urlnlere Ait
No istatistikler
9001 20 25 35 45
9000 1.03 11 -0.222 108
9002 10 25 35 45 |
9002 10 30 35 45

Aranan Kategori: (10,20), (10,25)
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MiGROS

HARICI VERI

- UrUnlerin dolar cinsinden donemsel dederi (Kullaniimadi)

« illerin GSYH katkisi (Kullanilmadi)
« illerin nufusu (Kullanilmadi)
* |llerin sahip oldugu Migros birimi sayisi (Kullanilmadi)
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MiGROS

FEATURE SECIMI

660 Feature

!
A i Shop - SR
!

41 Feature
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MiGROS

SECILEN FEATURE SETI

BAZI ORNEKLER

v v
= =
c c
=) response =) response
o)) D
o =0 o =0
> =1 > =1
s
-0.25 0.00 0.25 0.50 0.75 1.00 1.25 -400 -300 -200 -100 0
customer_is_sanal_mean customer_category_number_transaction_time_until_last_ts_max
2022
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MiGROS

SECILEN FEATURE SETI

BAZI ORNEKLER

v v
S S
c c
=) response =) response
g o))
o =0 o =0
> =1 > =1
—1000 0 1000 2000 3000 4000 5000 6000 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
customer_discount_type_1 sum customer_discount_type_1 perc_std
2022

Spray N Pray - Migros Datathon Final Sunumu 24



MiGROS

cO0zUM DOGRULAMA MIMARISI

KFOLD CROSS-VALIDATION

Kfold Splitter

\ 4

Train Data

K-Fold Training w/

Early-Stopping

Validation Data

Early-Stopping

Modelin Son Hali

v
Best F1-Score
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Outer CV

Inner CV

2022

MiGROS

cO0zUM DOGRULAMA MIMARISI

NESTED CROSS-VALIDATION (OUTER-INNER)

Outer K-Fold Butiun outer validasyon splitleri igin

Batun Veri
Outer Train Outer Validation
Kampanya OOF
pata Dato 0 =N
------------------- 1 9001
2 9005
K-Fold Training w/
Early-Stopping 3 9003
4 9003
M Outer
- Inner CV ile . .
| egitilen modeller Validation
Tahmini
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MIGROS

TAHMIN MIMARISI

lyilesme varsa 7x3 Stratified CV Blended

" K-Fold Prediction

Nested CV Validation

Training
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MiGROS

MODEL SECIMI

« CatBoost
* LightGBM
« XGBoost
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MiGROS

MODEL SECIMI

- CatBoost
- LightGBM Yandex
. XGRoost CatBoost
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2022

Manuel Parametreler:
 Depth

Nested CV Validation

* Learning Rate

« Pos-Class-Scale
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MiGROS

SONUCLAR

Nested Cross-Validation OOF Sonugclari Final Egitim Sonuclari
* F1-Score: 0.4779  F1-Score: 0.5324 + 0.06]10
* Precision: 0.4444 - Precision: 0.5768 + 0.0786
 Recall: 0.5167 - Recall: 0.5557 + 0.0616
- Average Precision: 0.3721 - Average Precision: 0.4625 + 0.0872
- AUC: 0.7878 « AUC: 0.9440 + 0.0212
Nested CV OOF < LB’de Beklenen Skor < Final Egitim Pivstescore @ PublicScore ) Selected
0.4779 < Beklenen Skor < 0.5324
0.48458 0.51376
Private Score (i) Public Score () Selectad
0.48068 0.5
0.471M 0.51376
0.47747 0.50236
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MiGROS

SONUCLAR

FEATURE IMPORTANCE

customer_discount_type_1_sum

customer_discount_type_l_perc_std

customer_genel_kategori_discount_type_l_perc_max
customer_campaign_category_level_l_discount_type_l_perc_max

customer_discount_type_l_perc_max

customer_is_there_discl_mean

customer_genel_kategori_discount_all_types_sum

customer_discount_type_l_isna_mean

customer_category_number_amount_sum_rat_hakedis

customer_discount_type_l_perc_mean

customer_is_there_disc2_mean

customer_campaign_category_level_1_discount_type_2_perc_std
customer_campaign_category_level_1_amount_max
customer_category_number_transaction_time_until_last_ts_max
customer_campaign_category_level_l_category_level_2_amount_sum
customer_campaign_category_level_1_category_level_2_quantity_max
customer_campaign_category_level_1_category_level_2_category_level_3_category_level_4_dayofweek_2_sum
customer_campaign_category_level_1_category_level_2_category_level_3_category_level_4_transaction_time_until_last_ts_max

customer_campaign_category_level_1_unit_price_max

customer_dayofweek_1_mean

10 12 14 16 18

o
N
N
(9]
0o
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MiGROS

DENENEN ALTERNATIFLER

« SMOTE ile Undersample ve Oversample
« Farkli modeller (LGBM ve XGBoost)
- |statistiklerin son 3 -6 — 9 ay versiyonlari

 Guncel zamana yaklastikca artan ornek agirliklandirma
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MiGROS

COZUMUN UYGULANABILIRLIGI

sum_models
* Ensemble ve tekillestirilebilir cozUm Purpose

Blend trees and counters of two or more trained CatBoost models into a new
° o M M M model. Leaf values can be individually weighted for each input model. For
® DU§U k featu re SayISI, gene”e§tlr||ml§ blr featu re'Set example, it may be useful to blend models trained on different validation
datasets.

- Canliya alinabilir c6zum yapisi

Method call format

sum_models (models,
weights=None,
ctr_merge_policy="IntersectingCountersAverage"’)
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