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Borusan Otomotiv

PROBLEM

Verilen 6 aylik donem icerisinde Borusan
altindaki markalara ait musteri arag¢larinin
parcalari arizalanacak mi?

« Servis kayitlari verilmis
« Kayitlarin parca detaylari verilmis

« Basari orani F1-Score ile degerlendiriliyor
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MEVCUT YAKLASIMLAR

1. KULLANILAN VERILER 2. TAHMIN MODELI TURU

*  Servis kayitlari . Karar agaci ailesi
* Aracg detaylari *  Yapay sinir aglari
. Lokasyon ve sensor verileri

. Sdrucu karakteristigi

Structure of training and validation process
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COZUM ASAMALARI

VERI ANALIZI & ON ISLEME

Verideki dagilimlarin incelenmesi ve formatin
standardize edilmesi

DENENEN ALTERNATIFLER

CozUm icin denenen alternatif veri
manipulasyonlari ve teknikler

MODEL TASARIM SURECI

Kullanilan model ve tahminleme mimarisi

CIKARIMLAR

Problemden ¢ikarilan i¢cgoru ve kurumsal bakis ile
yorumlama
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VERIiI ANALIiZI

CLASS IMBALANCE

Servis kaydinin ariza tespiti icerme durumu

99,40%

]l E2
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VERIiI ANALIiZI

CLASS IMBALANCE

Araca 0zgu servis kaydinin ariza tespiti icerme
durumu

98,05%
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VERIiI ANALIiZI

ARIZA ANALIZi

Arac bazinda ariza goérulme sayisi

]l H2 W3
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VERI ANALIZI

ARIZA ANALIZI

LABEL SHIFT

Tum Araclar Icin Tarihe Gore Hasar Tespiti Orani
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VERI ANALIZI

ARIZA ANALIZI

Markalar Icin Tarihe Gére Hasar Tespiti Orani
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Z

BMW M i i
arkasi Serileri Icin Tarihe Gore Hasar Tespiti O
rani

ARIZA ANAL

BMW 7 Serisi

BMW X1
——— BMW 5 Serisi

BMW 3 Serisi
BMW 1 Serisi
BMW 2 Serisi

BMW X3
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Tarihe Gore Hasar Tespiti Orani
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BMW 7 Serisi

VERI ANALIZI

ARIZA ANALIZI

[
BMW Markasi Serileri icin Tarihe Gére Hasar Tespiti Orani
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BMW 3 Serisi
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BMW 2 Serisi
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Zi

FEATURE SHIFT

L

VERI AN

Ozgun Model Kodu Sayisi
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Zi

FEATURE SHIFT

L

Ozgun Seri Sayisi

VERI AN
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Zi

L
FEATURE SHIFT

Ozgun Govde Kodu Sayisi

VERI AN
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VERIiI ANALIiZI

ADVERSARIAL VALIDATION

Cross Validation & Adversarial Validation

Cross validation: The data is divided into k folds; k-1 folds are used for training
and the other fold is used for validation, which is done for all combinations.
Adversarial validation: A binary classifier is trained to predict whether a sample

belongs to test data or not. Training data highly similar to test data is sampled.

Train
A
e N Test

Hold out | [ validation | |
Cross validation | fold fold fold l fold | -

Borusan Otomotiv
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https://speakerdeck.com/upura/adversarial-validation-to-select-validation-data-for-evaluating-performance-in-e-commerce-purchase-intent-prediction
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VERIi ANALIiZI

ARIZA ANALIiZi

Markalar icin Hasar Tespit Edilen Mil Dagilimi

1 MINI
1 BMW
[ Land Rover

0 20000 40000 60000 80000 100000 120000
Milage
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VERIi ANALIiZI

«MAINGROUPDESCRIPTION»

Belirsiz 12238
Atolye EI. Kl.tabl Genel 693

Bilgiler

Bakim 202

Motor 119

2022 Anil &ztiirk - Final Sunumu 18



Borusan Otomotiv

VERIi ANALIiZI

«SUBGROUPDESCRIPTION»

Belirsiz 13233
Termostat ve Baglantilar 119
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VERIiI ANALIiZI

«ITEMDESCRIPTION»
V kayisi 2728
Gergi Bilyasi 2349
Vibrasyon Damper 2312
Donel Titresim Damperini Degistirme 1864
Su Pompasi 1064
Motor Aski Rotu 816
Krank Sensoéru 627
Turbo 320
Genlesme Tanki 314
Turbo Radyatoru 302
Doénel Titresim Damperinin Degistiriimesi 301
Titresim Damperi 122
Egzoz Gazi Turbo Unitesi 120
Gergi 62
Su Pompa Kayisi 47
V Kayis 3
Gergi Bilyas 1
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VERI ANALIZI

«ITEMDESCRIPTION»

V kayisi
Gergi Bilyasi
Vibrasyon Damper
Doénel Titresim Damperini Degistirme
Su Pompasi
Motor Aski Rotu
Krank Sensoéru
Turbo
Genlesme Tanki
Turbo Radyatoru
Doénel Titresim Damperinin Degistiriimesi
Titresim Damperi
Egzoz Gazi Turbo Unitesi
Gergi
Su Pompa Kayisi
V Kayis
Gergi Bilyas
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2349
2312
1864
1064
816
627
320
34
302
301
122
120
62
47
3
1

Borusan Otomotiv

21



Borusan Otomotiv

VERI OLUSTURMA

CV interation
oo ~] [)) w V=N w (%) — o

| | | | |
20 40 60 80 100

Sample index

O -

B Testing set
B Training set
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MODEL SECIMI|

« CatBoost
 LGBM
« XGBoost
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MODEL SECIMI|

e CatBoost

" Loew 4 CatBoost

« XGBoost
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MODEL GELISTIRME SURECI

CLASS IMBALANCE

‘scale_pos_weight’
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MODEL GELISTIRME SURECI

FEATURE EXTRACTION

+ Son servisten itibaren gecen gin - Marka

« Son arizadan itibaren gecen giin « Seri

- Kayit tarihinden itibaren gegen giin * Govde Kodu
*  Model Tanimi
*  Model Kodu

*  Model Yili

« Model Kodu + Model Yih

+  Toplam servis sayisi
« Toplam servis gunu sayisi

« Toplam ariza sayisi

* Aracin teslim edilme sayisi - Zaman kisith Mean Encoding
« Aracin 6zgun (unique) sahip sayisi . Seri

« Aracin bulundugu 6zgin (unique) sehir sayisi . Model Kodu + Model Vil
- Aracin son gorilen kilometresi . Gévde Kodu

«  Tahminin yapildig: ay «  Vehicle ID
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MODEL GELISTIRME SURECI

FEATURE GENERATION

« Tahmin dénemindeki yaklasik kilometre (Son 2 servis kaydina bakarak approximation)
- Servis basina ag¢ilan ortalama parca kaydi

- Aracin servise gitme periyodu

- Aracin arizalanma periyodu

 Binned categories
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MODEL DOGRULAMA SURECI

TimeSeriesSplit

o Testing set
BEE Training set

CV iteration

I 1
0 20 40 60 80 100
Sample index
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MODEL DOGRULAMA SURECI

CV iteration

StratifiedGroupKFold

group -

mm Testing set
B Training set

20 40 60 80 100
Sample index
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MODEL DOGRULAMA SURECI

GroupKFold

o Testing set
B Training set

CV iteration

Prediction Season

I 1
0 20 40 60 80 100
Sample index
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MODEL DOGRULAMA SURECI

Sample index

Anil &ztiirk - Final Sunumu

) [ [
Training Sanity Check
StratifiedGroupKFold TimeSeriesSplit
pm Testing set o Testing set
Y EEm Training set 0 mmm Training set
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Sample index
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MODEL DOGRULAMA SURECI

SGroupKFold — Vehicle | “*'"° 0.28418
. 0.30198 0.28423
GroupKFold - Time
0.30097 0.26927
GroupKFold - Vehicle
0.29919 0.27640
SGroupKFold - Vehicle
0.29521 0.27994
GroupKFold — Time
Segilen Sub SGroupKFold - Vehicle 0.20458 0.28888
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TAHMINLEME SURECI

VOTING
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DENENEN ALTERNATIFLER

« Sayisal degerler Uzerinde transformation
« MduUsteri ve sube bazli istatistikler

 Model Stacking
Ekstra veri kullanimi:

« USD-TRY aylik ve 3 aylik degisim oranlari
- OTV aylik ve 3 aylik degdisim oranlari
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CIKARIMLAR

ONEMLiIi PARAMETRELER

Feature Importance (TOP 15)

=
RPN WP OO N N

o
ol
=
o
=
(6

20 25 30 35 40

M Seriesl
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CIKARIMLAR

KURUMSAL BAGLAM

Precision * Recall

F1 =2
seore i Precision + Recall

PRECISION = Arizalanacak denen kac arac¢ arizalandi?

RECALL = Arizalanacak aracglarin kacgi tespit edilebildi?

(1)
() O Model

@) (o) (2) Complexity Count
OROIO0

Positive
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