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What is Augmented Analytics?

Industry Definition: a new approach to automating the Business
Analytics process through the use of Machine Learning and Natural
Language Processing

Tableau Perspective: Analytic functionality that use Al, ML, and related
technologies to help people make better decisions with data
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The Need for Augmentation

Truly important business Sound decisions require Useful data grows, but
decisions are made by more than prediction, they human capacity
people, informed by data. require understanding. remains the same.
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Augmented Analytics 1.0

Automated Modelling Clustering, Forecasting

Recommend Visualization Show Me ™

Recommend Data Recommended Tables, Joins, Datasets
Augmented Data Preparation Fuzzy Groups, Recommend Roles, Transforms
Natural Language Generation Captions, Narrative Science Extensions
Outlier Labelling Outliers in Boxplots, Smart Labelling,

Plugin ML Models R / Python / Matlab
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Augmented Analytics 2.0

1. Works onthe data you have
2. Offersrelevant suggestions
3. Accessible when and where you need
4. Truthful to the data
5

Enables interactive and iterative exploration
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Augmented Analytics @ Tableau

Weather Temperature

Mix of values for Weather Temperature Or try one of these suggestions:

by Country, bottom Country by earliest Order Date
Weather Temp..

M 11-20 degr..

v AUTOMATED ASK DATA

& ii:g :egr.. sort Country in alphabetic
-50 degr..
51.60 degr. STATISTICS
M 61-70 degr..
M 71-80 degr..
W 81-90 degr..
I H 91-100deg..

top Country by sum of Number of Records

Trip Distance

sum of Sales

sum of Sales and sum of Profit as a scatter plot

Sales at least $0.44

Python Time Series, ARIMA(12, 0, 0),

Month of Forecast date

N X TENSIBLE ADVANCED
wny 15 this recommended? I ANALYTICS

RECOMMENDATIONS

20ia with rerests similar 1o y




Augmented Analytics @ Tableau

Weather Temp

Mix of values for Weather Temperature

Trip Distance

Weather Temp..
W 11-20 degr..
W 21-30 degr..
31-40 degr..
41-50 degr..
51-60 degr..
61-70 degr..
M 71-80 degr..
Il 81-90 degr..
[l 91-100deg..

RECOMMENDATIONS

AUTOMATED
STATISTICS

,A,.h:'oﬁ!ﬂnn“ﬂﬂ“
Find a Person
Why i3 this recommended?

Peopia with mterests Similar 10 yOurs ars looking at tha

Maklaongy. Yogesh Socd. LuYu

Workbook [2] Feature Team Wiz

Owner Maria Freeman

Modified Jul L 2019, 1050 AM

|Ask about fields in this data source

Or try one of these suggestions:

by Country, bottom Country by earliest Order Date

by Country

ASK DATA

sort Country in alphabetical order

top Country by sum of Number of Records

sum of Sales
sum of Sales and sum of Profit as a scatter plot

Sales at least $0.44

SSE = 441,685,

Month of Forecast date

Python Time Series, ARIP»-‘IA.{:LE_. 0,0

Y

EXTENSIBLE ADVANCED
ANALYTICS

Mumber of Passengers




Empirical Systems Origins:
Automatic, Real-Time, Explainable, Queryable

~_/\

empirical

>

Requirements

i
MIT BayesDB Empirical Modeling

Research Proof of Concept
Automatic Analysis: Crosscat

Linear, Log transform
Categorical, Ordered
Error Reduction, Dates
Non-Gaussian residuals
Missing data

Automatic. Real-Time

Explorable, Explainable
Trustworthy
General Purpose

Interactive Queries: BQL

Key Innovations:
Automate the analysis a trained statistician would do
Make that analysis queryable by tools and API
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Explain Data—from “What” to “Why”

Relevant

Pertinent to you and the question on

your mind 8,800.39 The sum of Trip Distance is higher than expected and is explained by the following

Truthful

Inspires and raises the appropriate B westher e

confidence and questions 11 TE E

| I i?iiéﬁiﬁii;

. W 51-100 deg-_..

Fngaging { I -

Enables and encourages exploration YT
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Explain Data Demonstration

# | € L & G- - [y - 8D (L o % g~ o7 g " ShowMe
Data Analytics ¢ Pages iii Columns AVG(Start.Station.Lo.. .
Explain Data X
(& BLUEBIkes Ridership = Rows AVG(Start Station.Lat..
Dimensions v .
Filters . Prudential Center - Belvedere St (O
Abc Age Blue Bike Map
Apc  Customer Type L 16
g ° SUM(Total Time Rented (Hours))
avc  Day of Week 2 [
=Abc  Outlier in Total Time Rente... Marks 2
= Ri ° 619.3 SUM(Total Time Rented (Hours)) is higher than expected. Possible explanations:
£ Ride Date i nt . . Magoun Square at Trum Fiald 99 ( ( )) g P! pl
- Ride Month 28 Shape - [ ] Davls Satare
S Alewife MBTA at Steel Place . Chelsea
e b & 3] ; ol i
s Rider Gender v s Il Rindge Avenue - O'Neill Library A Single Extreme Value This mark contains 482 records. One record with a value of 463.9 is increasing
. ° ( Sometrville | X . .
£ Starttime . o oo Danehy Park , i 4 A single record with a value of 463.9 is :UM(;ota\ 'le: Rented;Hours:). If tgwlze:treg: \;a\ue is excluded. SUM(Total
v 2 Stat odo a6 ° ° ; . ] ] : ime Rented (Hours)) changes from 619.3 to 155.5.
& al |on. vt | Frooito | |efane Broadway St at Mt Pleasant St Orient Heights T Sto increasing SUM(Total Time Rented (Hours)).
Abe Station Neighborhood = e
@ Station City B SUM(Total Tim.. 1 ~ Conway Park - Somerville Avenue Bennington St at B Record Details View Full Dat;
Avc  Station Locality I3) SUM(Total Tim.. L] . [} ® b [ ] Chelsea St at Saratoga St §
Abc Station Name R Station Name @ Cambridge > L] Z Total Time Rented (Hours) Customer Type Day of Week Number of Rec
°
=Abe i : ° .
Abc  Station Label (@] Station Name Mt Auburn ’ .. o Y o CantraiSquare = East Boston 463.866666667 Customer Saturday 0
—
Ep Stoptime @ ° . . 5
Avc Time of Day @ @ s Distributi f Row Val Within SUM(Total Time Rented (Hi ))
Wanbhar Panditinne [ ] Maverick Square - Lewis Mall Tiriution of Kow Values WidsEn otal Time Ren ours,
¢ o ® .
Measures o o . [ ] . 4 i .P 5
Y iers Parl -
= Number of Records in Sel... o 175N Harvard St PS ‘ .. = .BOS @®n 463.9
Number of Records in Sel... Brighton Mills - 370 Western Ave Dana Park i@ Kendall T ‘ @ This record changes the
Number of Records in Sel... ‘e ® ® ° s aggl’legggted value from 155.5
t h
Number of Records in Sel... New Balance - 20 Guest St @ . . [ ) ® ¢
Start.Station.Latitude ®: . MIT Vassar St . \ - @
Start.Station.Longitude & L ® o . . o [ J [ ] (=]
4 Total Time Rented (Hours) ° 4 [ : (&} ®
) i Washington St at Brock St ) ® ® ° ®
4 Total Time Rented (Minute... L ° ®
A g JFK Crossing at Harvard St. / Thorndike St. ' o LN
£ TnpDistance A e ® S ID Building West
Latitude (generated) o () 3 ® ® State Street at Channel Center
Longitude (generated) ( ® ® ~ ° ()
Sets ( ] L] ° > °® W Broadway atht °
° ,
@ Selected Mark ¥ L] South Boston Library - 646 E Broadway
Brooklinie .
@ Selected Markl Brookline Village - Station Street @ MBTA @
@ Selected Mark2 g [ ]
~ . Andrew T Stop - Dorchester Ave at Dexter St
@ SelectadMark3 S Huntington Ave at Heath St L4
@ Selected Mark4 \
@ Selected Mark5 L4 Walnut Ave at Warren St
Selected Station [ ] 3 !
@ ; Hyde Square - Barbara St at Centre St
@3 A G o °
&2 A . Ryan Playground - Dorchester Ave at Harbor View St Thomps¢
@3 / Egleston Square - Atherton St at Washington St Island

.
University of Massachusetts Boston - Integratec|Sciences Complex 1 mMi

B Data Source Blue Bike Map ' Blue Bike Stations  Sheet3 [} M O}

246marks 1rowby 1column SUM of AVG(Start.Station.Longitude): -17,487.1359

FF:+0-0
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Explain Data Demonstration

Explain Data X

Prudential Center - Belvedere St ()

SUM(Total Time Rented (Hours))

Expected value

Create model for calculation and

visualized data unlikely value
detection

619.3 SUM(Total Time Rented (Hours)) is higher than expected. Possible explanations:

Visualization
Spec, Data, and
Selection

| A Single Extreme Value This mark contains 482 records. One record with a value of 463.9 is increasing
SUM(Total Time Rented (Hours)). If this extreme value is excluded, SUM(Total
Time Rented (Hours)) changes from 619.3 to 155.5.

A single record with a value of 463.9 is
increasing SUM(Total Time Rented (Hours)).

A

Record Details View Full Data =
Total Time Rented (Hours) Customer Type Day of Week Number of Rec
463.866666667 Customer Saturday 0

—

Distribution of Row Values Within SUM(Total Time Rented (Hours))

,
463.9 i
This record changes the

aggregated value from 155.5

t0619.3
A O

Viz rendering and
natural language
text generation

: : Explanation :
Explanation Explanation Data P . Explanation
model creation

candidates Fetch : scorin
and calculation &
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Augmented Analytics @ Tableau

Weather Temperature

For this mark. sum(Trip Distance) of 8 800.38 Is higher than ex
higher value is partially explained by the mix of values for Weather
Temperature.

Mix of values for Weather Temperature Or try one of these suggestions:

&
by Country t Country by ¢ ;t Order Date

Weather Temp..
M 11-20 degr..

B 213005 AUTOMATED

M 31-40 degr..

41-50 degr..

51.60degr., STATISTICS
M 61-70 degr..
M 71-80 degr..

[l 81-90 degr..
H 91-100 deg..

o ASK DATA

Country by n of Number of Records

f Sales

Trip Distance

f Sales f Profit

Python Time Series, ARIMA(12, 0, 0), SSE = 441,68!

F

Month of Forecast date

EXTENSIBLE ADVANCED

RECOMMENDATIONS ANALYTICS

Mumber of Passengers

Peopia with mterests Similar 10 yOurs ars looking at tha

Maklaongy. Yogesh Socd. LuYu

Workbook [2] Feature Team Wiz

Owner Maria Freeman

Modified Jul L 2019, 1050 AM



Ask Data — Available with Tableau 2019.1+

* |nteract with your data with
natural language.

« Simply ask a question and
get rich data visualizations.

« Getto your answers faster.

+1+
Wi +ableau
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The Lifecycle of an Ask Data Question

Natural

Input Text Language
Query

How many transactions How many transactions e
processed last week? were created during last 000
$50.00 100.0
week? s0000 [N

$150.00
$200.00
$250.00

{ resource:transactions, $500.00
filters: [

filter: { field: created,

filter: during,

value: last week
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Core Technology in Ask Data

Semantic Data
Model

DATA DAY OUT

Natural Language
Query Language

Natural Language

Parser

4+
4t tableau




Intelligent Query Understanding

Ambiguity resolution and semantic understanding

Query Combine methodologies
from linguistic research with
Recent income from chairs in Germany statistics and trained data
models
Result
Vague Synonym
sum of Sales Predicates Resolution
Filter Product Sub-Category to Chairs
Indexing Knowledge

Order Datein the last 3 weeks
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Augmented Analytics @ Tableau

Weather Temperature

For this mark. sumy

Temperature.

Mix of values for Weather Temperature

Weather Temp..
M 11-20 degr..
[l 21-30 degr..
M 31-40 degr..

41-50 degr..

51-60 degr..
M 61-70 degr..
M 71-80 degr..
[l 81-90 degr..
M 91-100 deg..

<2}
=

Trip Distance

RECOMMENDATIONS

|Ask about fields in this data source

Or try one of these suggestions:

by Country, bottom Country by earliest Order Date

by Country

AUTOMATED
STATISTICS

ASK DATA

sort Country in alphabetical order

top Country by sum of Number of Records
sum of Sales

sum of Sales and sum of Profit as a scatter plot

Sales at least $0.44

5
II l I -~ 'a‘

,A,.n.’;ﬂ..nnhnnﬂ“ " "g--*n.

Find a Person EXTENSIBLE ADVANCED
ANALYTICS

Why i3 this recommended?
PRogia with rmerests Similar 10 yOurs ars Imb,r.; antha

Maklaongy. Yogesh Socd. LuYu
Workbook [*] Feature Team Wiz

Owner Maria Freeman

Modified Jul L 2019, 1050 AM



“95% of my Bl projects ask for data science.
Only 5% get it.”

Director of Analytics, eCommerce Retailer

“By enabling managers to vary team composition during project
execution, the novel TabPy (Tableau Python) approach can
significantly improve cost efficiency.”

Davide Guatta, Sr. Data Scientist, BCG GAMMA



Data Science Platforms Integration

ﬂﬂ)) rapidminer

Process

() Process

Retrieve Deals Write Tableau Extract
inp out inp ++ thr
[ I ¢ ey
i
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1ssociated with Default Probability

Late Payment Summary

1 e® »
>

Count Late Payment 029
Int Rt 016
Default Reason 1 Value 016
014
010
Margi 006
Cur o

R DataRobot

DataRobot < BACK

NO Leal
] ge Def; bil A
S
®
@ ® e ® & b4
° a ®
®
B
Uni®@ 8 o
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Operationalizing Machine Learning Demo

Loan Scorecard Simulator wws s . « |everage existing data
R science investments

« Operationalize models
without custom ETL /
Application development

« Surface predictions in the
engaging, interactive Tableau
experience that business
users are familiar with
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Beyond Operationalizing ML Models

PCA
Chrysler Town and Country LX
.2 i
Chevrolet Suburban 1500 LT @ 3 @ Dodge Ca
GMC Yukon XL 2500 SLT @
. ®
. Lincoln Navigator Luxury @ . @
) Cadillac Escaladet @ Chevrolet Tahoe LT

o © H 0‘8
Hummer H2 {‘ ‘ ®
0 Lexus LX-470 "

ravan SE

Toyota Camry Solara SE 2dr
@ Kia Optima LX 4dr

(@) Toyota Prius 4dr (gas/electric)
.‘0.. ) Qv
@ .~ ' )
BMW 745i 4dr @ ® ‘
1 ;
l\/lercedes-Bean Ssogjs;d.. ® Mercedes-Benz ES00 ® @ ' @ 0
o aguer ' ) ® @ “ @ Mini Cooper
5 Q@ @ ® e O 0. ®
Audi RS 6 4d
2 2 v | @BMW M3 coupe 2dr Mercedes-Benz SLK230 convertible 2dr
E Cadillac XLR convertible 2dr @ ® @ Mercedes:Benz C32 AMG 4dr
< ’ 'Porsche 911 Targa coupe 2dr
o
o

Acura NSX coupe 2dr manual S

3
Mercedes-Benz SLK32 AMG 2dr
@ Mercedes-Benz CL600 2dr
4
@ Mercedes-Benz SL55 AMG 2dr
@ Mercedes-Benz SL600 convertible 2dr
5
6

@ Porsche 911 GT2 2dr

7 6 5 4 3 2 1 0 -1

PCA Component 1

DATA DAY OUT

p(>50K): 0.9919

Rank Criteria
0 Capital Gain <= 0.00 o.c GGG
1 Marital Status=Married-c.. I Warried-civ-spouse
2 Hours per week > 45.00 50.0
3 Occupation=Exec-manage.. Exec-managerial
4 37.00< Age<=48.00 41.0
-0.5 0.0 0.5
Impact
p(>50K): 0.9995
Rank Criteria
0 Capital Gain > 0.00 | EEEEN
1 Marital Status=Married-c.. Married-civ-spouse
2 Education-Num >12.00 16.0
3 Hours per week = 45,00 50.0
4 37.00<Age<=48.00 45.0
0.5 0.0 0.5
Impact

+++ob|eou




Augmented Analytics @ Tableau

Weather Temperature JAsk about fields in this data source

For this mark. sum(Tri ;
higher value is parti xplained by the mix of values
Temperatt

Mix of values for Weather Temperature Or try one of these suggestions:

by Country, bottom Country by earliest Order Date

Weather Temp..
M 11-20 degr..

B 213005 AUTOMATED

M 31-40 degr..

41-50 degr..

51.60degr.. STATISTICS
M 61-70 degr..
M 71-80 degr..

[l 81-90 degr..
B 91-100 deg..

by Country

ASK DATA

sort Country in alphabetical order

top Country by sum of Number of Records

Trip Distance

sum of Sales

sum of Sales and sum of Profit as a scatter plot

Sales at least $0.44

Python Time Series, ARIMA(12, 0, 0),

SSE = 441,685,

Month of Forecast date

Y

EXTENSIBLE ADVANCED
s ANALYTICS

RECOMMENDATIONS

Mumber of Passengers

Workbook

Owner

Modifed



Deploymen..

146 [ 130,954
20 [ 5509
14 |, 54,916

o I - 546

181 | /3,164

24 | 564

373 1 :: G

405 | 5144

409 I . 735

406 [ ==, 735

225 I =1.152
23 I :1.105

280 [ G0, 755

zaz [ :0,663

199 N 25,161

125 [ 6,762

250 [ 6,357
7% I 5574

144 N 25,163

278 [ 23,140

201 | 21571

247 | 21.408

134 N 21,323

368 [ 21,206

275 [ 20,105

315 [ 15,306

180 | 15,306
65 | 17,553
183 [ 17,541
47 I 16.830
185 [ 16.558

292 I 15.785
91 [ 15,374
95 I 15.258
20 N 15.179
150 [ 14.987
94 [ 14,255
170 [ 14,247

402 M 13,460
27 I 12,583
57 I 123582

267 |l 11,753
138 [ 11.558

266 [l 10,885
108 [l 10,377
2NG I 10 201

0K 20K 40K 60K BOK 100K 120K 140K

Views =

|€ Revert E:'c Refresh

Elql Pause

DATA DAY OUT

I 12,298
- hh
[N 3555
[ 10858

I 5,334
I 5215
I 250
[ 5 383
I .20
[ 4878
I 4,878
I 4313
I 032
. g
I ©.132
I -.325
I ¢ 252
I : 360
I = 515

B 1035

I -.:36
I 271
I 2105

B c 571
I = 100
. EEES
I :.143
I 2 a5

| i

L ¥+
0K 2K 4K BK 8K 10K 12K 14K 16K

Workbooks

I o4z
I rza
 EE
I 1031
I s

I e

| Jald
I 1428
S

L -l

18K DK 1K 2K 3K

Datasources =5

aK

5K

I 25,608
I, 17,322

M 55,400

[, 1,053,020
I, 15,106
I 1:3,.268
B 34,987
| 20,625
| 20,625
Bz21775
P 157,175
B 171,152
I 122,730
B 27,783
B 75,853
| 16,445
| 6,635
B 100,874
| 16,128
I, 742,501
I, 5E3,841
I 154,787
I 138,535
] 15,557
| 6,509
| 6,509
] 17.370
B @6.235
| 12,854
I 155,536
W 55,022
I 1411112
| 23675
|15.281
B 20,369
B 38,118
| 24,861
4,111
fz7.704
| 11,588
I, 734,674
W 53,578
Il 55.923
B az182
M2z r7a

DK 200K 400K 600K BOOK  1000K 1200K  1400K 1600K

Users

'm View: Original & Alerts E. Subscribe _/ Edit Ofg Share '—T—‘ Download :I:I: Full Screen
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Recommendations

» Guide users to the right data and analysis as volume explodes.

» Give Tableau an understanding of what is relevant to a given user at
a given time.

# | e D> o o & re
k 4l - vTableau_CurrentWorkltem (Tfs_W...  Connection Filters < Q_ Searc DIAY
® Live - Extract 0 | Add Recommended Data Sources 11 fh
Connections Add s S Recommended
8 Recommended data sources that use dbo.vTableau_Curren... ++
I‘-.-r _— N ;
Viablear Gurrantoridie Q TFS-CurrentWorkitemWithParents  See on server Site Name Here Maxi... v .
Database @ oo B3 %o Discover Hidden Insights
1mmm - () Home Pe ) ne learning. Learn More AA
Specialized datasource used for tracing parent-child lineage of = - 2 s > / <
) work items down the TFSPortfolio Hierarchy (e.g. @ Explore =
All 115 Recommended 5 e S ¢ t
= @ Favorites
Project: Internal System and Data Resources - T
current X Last extract: Jul 25, 2017, 2:59:52 PM S Retert L h
O Recents
i P e —
ecommendet
FR FactCurrentWorkitem Work Item State ——
23 New Custom SQL Work Item Id —————
Work Item Title —
Egitextoln Feature Title &5 Users B
Work Item Type —
= —— B aroups Primary titl e
i Sortfields | Datasourceorder - Add This Data Source s yHue =
mi = [ttt T TR & > I
=] CreateBugSummary B Schedules ) ) Why is this recommended? s " " .
[] LinkData_AddUpdate B Primary title ® 44 T Primary title @ 144 T2 Primary title @ 144 T2 e
> # # # # B T Workbook nar People with interests similar to yours are looking Weskbbaknaivg ek i
[=] pre_Changetostid Viableay_Currentiorkl.. | Viableau_ Currentiorkiter VTableau ( Viableau, S k AL B atthis
onnie Wong, Mya Warren, Yogesh Sood
=] pre.t L rlay| Work Item SK Microsoft VSTS Sc... Microsoft VSTS Sc... Microsoft VSTS Sc... a . ID; B Settings
[l prc_Dimension._..._UpdateOverlay @ Bs ko Tags tagl.tag2
=] prc_Dimension_D...Intemal_Update Work Item Ancestors Workbook
=] prc_Dimension_...ltem_AddUpdate Project: Default Owner lin Merry
= prc_Dimension._...gory_AddUpdats Last extract: Jul 25, 2017, 2:52:02 PM Modified  July 20, 2018, 7:39 PM
=] prc_Fact_FactW...Item_AddUpdate Popular fields
[ pre_Fact Workl...gory_AddUpdate i
am-lastiiadaledmoeRolatadlbiohS

Personalized Data Recommendations (Tableau 10.3) View Recommendations (Future)
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Augmented Analytics @ Tableau

Weather Temperature

Mix of values for Weather Temperature Or try one of these suggestions:

by Country, bottom Country by earliest Order Date
Weather Temp..

M 11-20 degr..

v AUTOMATED ASK DATA

& ii:g :egr.. sort Country in alphabetic
-50 degr..
51.60 degr. STATISTICS
M 61-70 degr..
M 71-80 degr..
W 81-90 degr..
I H 91-100deg..

top Country by sum of Number of Records

Trip Distance

sum of Sales

sum of Sales and sum of Profit as a scatter plot

Sales at least $0.44

Python Time Series, ARIMA(12, 0, 0),

Month of Forecast date

N X TENSIBLE ADVANCED
wny 15 this recommended? I ANALYTICS

RECOMMENDATIONS

20ia with rerests similar 1o y




