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e.g. India VS South Korea
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Unique IPvA c’:::;actgi:n Aéz::[gei:j:k 9% Above 9% Above || ||| | IIII I R i i i s i i i
N
Addresses Speed (Mbps) Speed (Mbps) 4 Mbps 15 Mbps % : %l Ejec p m% =
Australia 9,746,046 7.8 419 .
China 126,077,926 3.7 23.1 33% 1.6% 0.3% traffl C
Ll ”3!/ Fre- ‘1‘041‘!1') “‘:‘Q "Iﬂ‘i 1| Q0 L oo, 2L0
India 17,901,010 25 18.7 14% 2.3% 0.8%
Indonesia 3,589,975 3.0 31.0 17% 0.9% 0.4%
Japan 46,074,201 15.0 784 90% 54% 32%
Malaysia 2,048,354 49 38.3 52% 4.0% 0.9% |
New Zealand 2,075,373 8.7 42.0 87% 22% B8.2%
Philippines 1,354,527 28 25:3 10% 0.9% 0.3% ‘
Singapore 1,783,055 12.5 1354 87% 51% 27% Il
South Korea 23,871,054 205 86,6 6% 68% 45%
Sri Lanka 227,183 5.1 33.5 T6% 2.2% 0.6%
Taiwan 10,532,581 10.1 179 88% 29% 13%
Thailand 3,431,736 8.2 58.3 93% 18% 5.8%
Vietnam 6,002,849 34 25.5 31% 0.6% 0.1%
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ecom =1000*  * * price

predicted predicted
price

ad publisher adviserer fl f2 fn *click conv e Y
1 1 B fl vl f2 vd a B 0.1 0,0z $2 $d. 00 Win
2 1 Tl vl f2 vd 3 T 0, 2 0,01 $1 $2.00
b 3 ] fn_vl 12 5 0,2 0.0 F1 $2. 00
a] 4 e 10 ¢ 0.1 0.0 $1 $1. 00 NV
\__ Features ~/|Lables __ Predict )
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D Activity Logging
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D Activity Tracking Data Pipeline

All device activity (events) stored in Mongo&Dynamo as a JSON string

e.qg., Fetches, Impressions, Clicks, Conversion: .
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> Model Training Pipeline
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D Modeling Pipeline
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e Description’
|

PublisherlD Ng'r';::d ID of publisher

APPID “ ——— |iDofapp

SessionCountrylD v country id from ip address supplied by publisher on create session
DeviceOSVersionld Version id for a given device operating system

SessionlsOnWifi Flag indicating whether the device uses wi-fi or cellular
PublisherSDKVersionld SDK version id or APl integration flag

PlacementCategory

category of placement

TimeCategory

Grouping of impressions by time of day it happened (UTC)

DeviceModel

Model of Device(.e.g. Huawei,Samsung)

CampaignID <~

N ID of Campaign

AdvertiserlD W ID Feature ID of Advertiser

language

language of system
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{ Interval
ture. °@¢ Jpescripti

Frequencylmpression\l Number of impressions for a given device for a given channel unit in the last 30 days

Recencylmpression The last time the device was active for a given channel unit in the last 30 days (Minutes)
RecencyClicks The last time the device generated a click for a given channel unit in the last 30 days (Minutes)
FrequencyClicks Number of clicks for a given device for a given channel unit in the last 30 days
RecencyConversion The last time the device converted for a given channel unit in the last 30 days (Minutes)

Total Revenue Total revenue per the CU for this device in the last 6 months

TimeSincelLastOfferView  Time from the last impression on this device for this CU in seconds

Minute Frequencies Number of impressions for this device for given CU in the last minutes

Hour Frequencies Number of impressions for this device for given CU in the last hour

Day Frequencies Number of impressions for this device for given CU in the last day

- G ERHEQSERIFILE
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iR

nominal ratio scale high miss |binary skew

country total revenue |age OnWif1 feab label
India $4. 02 |male On 1.5 1]
India $3.19 [null On It 0
Japan $0.71 |null On 1.5 1
Japan $3.82 |female Off 2.5 I
Brazil $0. 05 |null On 1.5 0
Philippines $200 mall Off )5 0
Philippines $1.99 |null On 1.5 1
Mexico $3. 10 |female Off 1.8 0
Philippines $1.69 |null Off 1.5 0
Malavsia $3. 30 |null Off Lo 0
Korea $0. 80 |male On 1.5 1
Philippines $1.30 |null On 14. 8 0
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O EHAGMERE

Feature Description
Frequencylmpression Number of impressions for a given device for a given channel unit in the last 30 days
Recencylmpression The last time the device was active for a given channel unit in the last 30 days (Minutes)
RecencyClicks The last time the device generated a click for a given channel unit in the last 30 days (Minutes)
FrequencyClicks Number of clicks for a given device for a given channel unit in the last 30 days
RecencyConversion The last time the device converted for a given channel unit in the last 30 days (Minutes)
Total Revenue Total revenue per the CU for this device in the last 6 months
TimeSincelLastOfferView  Time from the last impression on this device for this CU in seconds
Minute Frequencies Number of impressions for this device for given CU in the last minutes
Hour Frequencies Number of impressions for this device for given CU in the last hour
Day Frequencies Number of impressions for this device for given CU in the last day
Unit/Weighted Wised Unit/Weighted Binning Level2 Statistics
Mean Boundaries Positive Rate
Max Counts Negative Rate
Min Positive Counts Information Values
Skewness Negative Counts Weight of Evidence Values
Kurtosis Kolmogorov-Smirnov Values
Missing Rate

Mob



D Binning Methods

Equal Interval

4 )
Equal Total(Each bin with 3 elements)

16 20

0 4 _ 12 :
e.g. RecencyCIlcks,TotaIIgevenue,RecencyConversmn

N )

Equal Positive/Negative(Each bin with 3 positive/negative elements)
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D Binning Methods

A, Sort(4;)

A A T A, Sort(A,)
Original Features Transposition A 3 _SOTt (A 3 ) |

Mapper Scan Boundaries NN
(Sub Histograms) ) Sort for Binning

Reducer
(Merge Sub Histograms)
(Sub Histograms) ‘
Reducer Reducer
(Merge Sub Histograms) (Binning)
(Sub Histograms)
Reducer

(Merge Subi Histograms)

(Sub Histograms)

e.g. RecencyClicks, TotalRevenue,RecencyConversion
Mob



D Variable Selection

Model training

«  EFEHDERE
= Shifty Score
* EE’TEFEE drop top N variables Caculation
o . Jen= ( try each variable )
- Y
- AIRBEHEEMY

Shifty Score
Summary

e.g. RecencyClicks, TotalRevenue,RecencyConversion
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/ / / Im plicit
/ / / A
/ f / Y s e i i e i e e \
"I y [7777[7777f7777[7777f7777‘
/ 01 Pu:llﬂwer | channel Urit | Offer Type | Corwersion | Advertiser | BidPrice i
; y PP i | I | i
J / / _" T / /
/ 4 - /
Y [ .4 r | 4 r____l__‘;_r__‘;__[ :t__F__"'f__'f__ N
: : ] ; . | |
& Corwersion Publisher i iy Corwversion Publisher 2 £
Channel Unit | OfferType Advertiser Count Bid Price | | Channel Unit | Offer Type | | | agvertiser | BidPrice % Temporar
G7 i [roc AP A I | Gé | | i R S TS I ; i ; F
! S e SIS L
> - > 4
Implicit -

s’ as” e x”  aa
Gs Channel Unit | Offer Type Cor.;‘;e;:uh Platform Bid Price
\ \ N\ \
\ \ \
'\‘ \ \ \“ "\‘
I____f__"“f'_"‘__l___—l—';"_\
Q0 | Ccharnel Unit | OfferType | C”';‘f;:‘“” | Platform | BidPrice |
| | | | |
,,,,,,,,,,,,,,,,,, A |
& /
7777777777777 \\/7777777777777—’
Irn nlicit

Mob



> Globalf&B

«Aregular segment consists of a L -
™ concatenation of specific combination \

of values of the model's regular
segmentation variables, plus a

predicted conversion rate. Fetch Madel ,
for Ofrghen | ———»< OMadelecets —YE—p Mach0? N o )/ Madol |

segment _segment

*A fallback seﬂment prediction is
looked for when a rec?ular segment
prediction isn't found.

«A single default predicted conversion
rate value which is used as the

prediction when regular and fallback MatdhG7 "\ /"Mamus ,
segment predictions aren't found. N sgmen /./_”0_’-\ segment /’_”U

\\ / '\‘\ll /
General

-8
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Tree 4

GBDTSU%ZTE}E%\CQAS Exf Tl

(Om.am) = argmin E U (yi, Fin—1(xi) + Bhi(xi;a))
I |

=1

Missing Data

PublisherAppld

LRLLLR

I-:ll_lr:{:: F.l.lll—-:_l:_:{:: f -s,-,-“;.'f.}{:ﬂ,n”::.

Missing Data

IsOnWifi

RL

##Calculating an Offer’ s Predictive Score with a DT Model

.BiasOffset: -7.02642680869964
.Decision Tree Results
- Tree 1: 0.00576330069452524
- Tree 2: -0.0100230621173978
.Logit of Predicted CR
= BiasOffset + SUM( [result of each tree] ) = -

.966206 PublisherAppld ‘ 11678 11781 12232 12668 13;1(5 13944 \

.Predicted Conversion Rate 7

= 1 / (EXP( -1 * Logit of Predicted CR) + 1) l DeviceOSVersionld ‘ \ 10801141117212701449157:_;24)0916011360137 ’
= 0.000942278186909201

Variable Value Lists

.Predictive Score for Sorting (Pred.icted Revenu:.e) . | Countryld ‘ ‘ 142é9377 ‘
= Predicted Conversion Rate * Bid Price \ /
= 0.000942278186909201 * $2.00 .
DS _ . | 1sOnWifi | ‘ false true =« ’

I PublisherSdkVersionld ‘ 110133 145152 155 156 161 ‘
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D Smothing CTR Estimation
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* Bayes Methods B R £ TRl 45 B AL

CTR, = £t

(Ci+a+p)

'
= S5
CTR] — Ci lf l — 1 Binomial(l, )

CTR; = yC; + (1 —¥)Ci_q if i >=2 (o)
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D Exploration&Exploitation

Parameters for each offer:
Predicted Conversion Rate CR, and total number of Impressions
Given true conversion rate . The likelihood is a binomial distribution:

P i Foli s AT

imp
Conjugatc I 11VI VI LU UUVIIVUIOIVIIL 1T Alg

Posterior Distribution of true c CR ~ Beta(a ,B)

Draw Conversion =7i= 7% fomes Dofm fmdd monl mnio ~ mmem e mdee - £~ control randomness)
CR~ Beta(e+N,,,-CR ,f+ N, —N, -CR))
Here ’Y Ic\ l'lf\l\ PI\I\I’\I‘\V‘\: ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
Select the offer w CR ~ [a + szp CR ﬂ + imp Nlmp CR j
Y Y

CR, -bid price
Mob
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Localization in Depth
World in Hand

Thank You

Wechat:dustinsea
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