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user_pseudo_id ' country cnt_user_ cnt_spend_ churned
engagement virtual_currency
B71CXXX United States 42 4 0
343BXXX Japan 9 0 1
33AFXXX France 12 0 0
ANFEE IEfESAIL
(RERE DB )
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user_pseudo_id | country cnt_user_

engagement

cnt_spend_
virtual_currency

churned

CREATE OR REPLACE MODEL bgml_ds.churn_xgb

ETILDAREEE

OPTIONS(

MODEL_TYPE="BOOSTED_TREE_CLASSIFIER", <—

ETILDEEERETE

LEARN_RATE=0.3,

MAX_TREE_DEPTH=6,
EARLY_STOP=True,

ETILDNAIN— INTA—3%EIETE
(Optional)

INPUT_LABEL_COLS=["churned"],
DATA_SPLIT_METHOD="RANDOM" \

IEfRSRNILINZEIETE

) AS
SELECT * EXCEPT(user_pseudo_id)

FROM bgml_ds.train_table
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N—=245 LTI-ETILTHRT 5 - Batch Hia-

user_pseudo_id | country cnt_user_ cnt_spend_ churned
engagement virtual_currency
G52BXXX United Kingdom | 123 6 ?
H35FXXX South Africa 5 0 ?
SELECT HRBERENAOTWENT LA
, AR FERZ TS A LLMICEFET D

predicted_churned = (EFNIZEY. HAShBIERIZIEELHS)
FROM ML.PREDICT(MODEL “bgml_ds.churn_xgb", \

( FICh—ZU T LE=ETILERE

SELECT * EXCEPT (user_pseudo_id)

FROM 'bgml_ds.ml_features" MR REGDT—EEI L)

)
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BigQuery ML supported models and features

Supervised
Models

Logistic regression (4348)
Unsupervised &

Linear regression ([E]J&%) Other Models

XGBoost (558 [Ei7)
Random Forest (4348 - [ElJ&)
DNN (548 - [EliF)
Wide-and-Deep (4%8- El)F)
AutoML Tables (5348 - 1)) —
Other Features

This is a partial full list of supported models and features. For complete details check out BQML Docs

k-means++ (95 RX%1)2%)
ARIMA+ (5% 51)

PCA (RITHIR)
AutoEncoder (R FtHliE)

Matrix Factorization
(BRI RI T - HEE)

S fEREEN
(ARIMA+ / k-means / PCA / Autoencoder)

Explainable Al

Feature Preprocessing

and more ...

Google Cloud
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CREATE OR REPLACE MODEL dbtech22.churn_xgbh2_tuned

OPTIONS(

MODEL_TYPE="BOOSTED_TREE_CLASSIFIER",

EARLY_STOP=True,

INPUT_LABEL_COLS=["churned"],

DATA_SPLIT_METHOD="RANDOM",
ENABLE_GLOBAL_EXPLAIN=True,
NUM_TRIALS=32, # B{TE#

MAX_PARALLEL_TRIALS=4, # 7%
HPARAM_TUNING_OBJECTIVES=["roc_auc"], # B@i{tEE
HPARAM_TUNING_ALGORITHM = 'VIZIER_DEFAULT', # B@{LFE
LEARN_RATE=HPARAM_RANGE(0.01, 0.5), # HR%R#iHE
MAX_TREE_DEPTH=HPARAM_CANDIDATES([5,6,7]) # 3%

) AS
SELECT

* EXCEPT(user_pseudo_id, data_split)

FROM dbtech22.train_table

—
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kTR0 PEE AV Y —RE e HRE BE F237 av#E% ROC AUC ROC AUC (FHifE)
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it AutoML workflow

&

Define
your data
schema
and target

Analyze
your input
features

>

Train
your model

Feature
engineering

Model selection

Hyperparameter
tuning

>

Evaluate
your
model
behavior

Deploy
your model
to get
predictions

S

Automatically search
through Google’s whole
model zoo...

Linear, logistic
Feedforward DNN
Wide and Deep NN

Gradient Boosted Decision Tree
(GBDT)

DNN + GBDT Hybrid
Adanet ensemble
Neural + Tree Architecture Search

...and morel!

Google Cloud
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BigQuery ML 0) Explainable Al

Explainable Al (E#EA AT gE4)

- Ja—/ ViR REY:
ETILAMAZ IR B Z$ B &
TIERAHLHH

-  A—ALGEBBATRENS
CDHYUTIL(N-E/IZHL
ETILHESHIERLF=h

Shapley {E. Integrated Gradient,
DR p EGEDIEET
ETILEBREXE

Explainable Al

Explainable Al &, ETIEZFNICK > TERSNZ FRZHRAT2HEZRELET, T
IW2HEDERERAATIRATHDHHE. UTIKRULET, YV TILTEDRBRRERR T
[CDWTI&. ML.EXPLAIN_PREDICT & 7z l& ML.EXPLAIN_FORECAST ZE1TLTL 72E L\,

B
cnt_user_engagement
julianday
user_first_engagement
operating_system
cnt_level_end_quickplay

cnt level start auicknlav

F—LBERFRETILD
' a—/\)L75ERBA
(Tree SHAP)

IR

0.265
0.124
0.112
0.083
0.034

0.034
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Vertex Workbench T SQL (BigQuery ML) & Python @A £ &6 TEHIH

Untitled2.ipynb L ] L3

B + X T M » m C » Makdownv Q@ (% Execute &

import numpy as np
print(np.sum([1,2,3]))

6

import pandas as pd
pd.DataFrame(dict(x=[1], y=['a'l))

xy
0 1 a

JEE D Jupyter Notebook FEl#%
Python TR

EIC Notebook R T SQL #E1TL
HRELZ DI THER

#& 8% Python (pandas.DataFrame) THY AL 7=
HDIA—FEI D)9 THER



E(X SQL T—2 0 TH1%ILD Vertex Workbench

#@bigquery
SELECT count(x)

as cnt, source

FROM ‘bigquery-public-data.austin_311.311_service_requests’

GROUP BY source

Query results Query complete (190 sec elapsed, 11.2 KB processed)

Row cnt
1 571
2 31
3 373
4 1
5 9
6 5

source
Phone

Web

Spot311 Interface
E-Mail

Mobile Device

Other

Rows per page: 100 =

P—EZANDERE source & ULTIE. Phone ""&%

R =T Spot311 Interface

Z DX EE Markdown TEMNTWS

SQL OETHBLFNIZR T BAE (Markdown)

SN
F—BIEHFYRIHBUEE R

Query and load as DataFrame

1-60f 6 1<

<

>

@ This query will process 11.2 KB when run.

Explore in Data Studio

File Edit View Run Kernel

BigQuery  OpensaL

Resources Cc +

~ bigquery-public-data
» [ america_health_ranking
~ [ austin31
B 311_service_reque
» [ austin_bikeshare
» [ austin_crime
» [ austin_incidents
» [ austin_waste
» [ baseball
» [ bitcoin_blockchain
» [ blackhole_database
» Eobls
» [ bls_acew
» [ breathe
» [ broadstreet_adi
» [ catalonian_mobile_covc
» [ catalonian_mobile_cove
» [ census_bureau_acs
» [ census_bureau_constr
» [ census_bureau_interna
» [ census_bureau_usa
» [ census_opportunity_atl
» [ census_utility
» [ cfpb_complaints

Query history

F—INDISISLY

Git  Tabs

Settings  Help

B 31_service_requests

© submit query IR

SELECT + FROM "bigquery-public-data.austin_311.311_service_requests’ LIMIT 1000

x

311_service_requests

<> Query table Generate Statistics

petalls

unique_key
22:00385640
22:00385638
2200385493
2200385323
22:00385227
2200385032

22:00384307

complaint_description
AE Street Light Issue - No Address
AE Street Light Issue - No Address
ATD - Parking Machine Issue

ATD - Parking Machine Issue
Bicycle Issues

Bicycle Issues

DSD - Follow-Up

SQL T 15373 &,

RETRRIRE DR

source
Phone
Phone
Phone
Phone
Web
Web
Phone

Rows per page:

100 v

© This query willprocess 249.3 KB when run

status status_change_date
New 2022-10-15T22:45:1
New 20221015T22:441
Open 2022-10-15T19:002
Open 2022-10-15T15:10:1
New 20221015T13:342
New 2022-1015T10:48:3
Closed  2022-10-14T15:552

111000f1000 1< < > >l



a & w0 D

BigQuery ML. #EED R E D TIE ?
ETIILDMEREZ LY A LSBT L RILDHEREIE ?
ETILOFIETIRBEZ Y F=LN FILDHEREIL ?
Eo1=ETINEHRBLEZL, BRI DH¥EEIL ?

SQL =& BHETLEIF L. Python TORIRES — AL R|

-_—

~17

SHEIE?



Thank you.

Google Cloud



