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Getting to know SAS Viya

Agenda

* Overview of Viya
* Introduction and Demo
« SAS Visual Analytics
 SAS Visual Statistics
« SAS Visual Data Mining and Machine Learning
« SAS Visual Text Analytics






What is SAS Viya?

SAS Viya is a cloud-enabled, in-memory analytics engine that provides
quick, accurate and reliable analytical insights.
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SAS Viya Products

- SAS Viya is an underlying foundation for additional products that will take
advantage of a cloud-enabled, open platform. Most offerings include both a
coding interface as well a visual interface.

« SAS Visual Analytics

- SAS Visual Statistics

- SAS Visual Data Mining and Machine Learning
« SAS Visual Forecasting

« SAS Visual Text Mining

« SAS Optimization

« SAS Econometrics

« SAS Visual Investigator



How is SAS Viya Accessed?
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MULTIPLE INTERFACES, SINGLE CODE BASE

Visual Interfaces

] P -
B~

Programming Interfaces
g

e gsas = QR

APl Interfaces

REST
& APl




OSTIINN Introduction: Software Overview
Multiple Interfaces Target Different Users

SAS" Studio




What is CAS?

Cloud Analytics Services
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Cloud Analytic Services (CAS)

In-Memory Engine

The CAS in-memory engine is a fast, scalable, and resilient run-time environment for

____‘—}

Fast
Multi-threaded
Distributed In-Memory

Efficient Inter-node
Communication

data management and analytics for SAS® Viya™

Scalable
« Single Machine to Distributed MPP
Memory-mapping to process data larger
than physical memory * (No memory
failures)

A

Resilient

Fault-tolerant to Node and
Network Failures

Worker and Controller*®
Failover

Session Independence

gsas



Multiple interfaces, single code base

Clients ask CAS to run “actions” on data
Visual Interfaces
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Programming Interfaces
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Open Architecture Advantage

Same CAS action regardless of the interface and API.

Results will be equivalent (given that all random elements are seeded).
Information can be passed between different languages.

Promote tables to persist on the server and apply CAS actions from different

APls.
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Interfaces
Building a Model from Scratch in the Visual Reporting Interface
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SAS" Studio

Interfaces
Building a Model Using SAS Studio Tasks
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Interfaces
Building a Model Using SAS Studio Snippets

SAS® Studio
» Server Files and Folders [£8 supervised Learning1 %
» Tasks and Utilities CODE LOG RESULTS
~ Snippets £ < H B BB & D & | % R||(Uer |©| % bi | W E|H
g by _NAWME_; x
[* E B O S

4 2 My Snippets

[ My First CAS /* Variance explained by Iteration plot */
=3 My First CA

proc sgplot data=out_iter_ trans;

4 8 snippets title "Variance Explained by Iteration”;
bﬁfm yaxis 1abelf"Var‘iance Explained";
4 18 Machine Learning run.Vbar‘ Iteration / response=COL1 group=_NAME_;
3

[E: Load Data

/x;;xxx**xxx*xxxx**xxxx;xx***xx*t;xx*:g*xx*t;xxx*kxx**ng*#xxxx*xxx**xxxx*/

[E; Prepare and Explore Data
/* Build a predictive model using Random Forest */

= - A\ A } -
[E; Compare Two ML Algorithms JERRE SRR AR AR AR A E R A ETH K FE A AR TR AT AE AR E SRR E R R KX KK E TR KEEEAS

[E5 Compare Several ML Algorithms proc forest data=&caslibname.._prepped ntrees=5@ numbin=2@ minleafsize=5;

[E: Generalized Linear Models input &interval_inputs. / level = interval;

input &class_inputs. / level = nominal;

target &target / level = nominal;
partition rolevar=_partind_(train='1' validate='0");
code file="&outdir./forest.sas";

» Libraries ods output FitStatistics=fitstats;

E: Unsupervised Learning

[5; supervised Leamning

» File Shortcuts

@ Messages: 1 User: sastestl

§sas



Interfaces
Building a Model Using Open Source

: J U pyte I’ Control Pansl  Logous
GELANALYTIC_03ModelDev_04PythonSupervised wrwws sunse

Fils Edt View Insen Cell Kearnal Help | Python [Rect} O

E + 2808 44 9 B C  Mamcown E] m Celfootar © © ©O

BAD. BAD Iindkates whether or not a home equity loan reciplent defaulted (BAD =1) or not (BAD
-D)

1 Set up (same as previous exercise)

Ir@ import swat
from svat import *

froe pprint lmport pprint

from matplotlib import pyplot as plc
import pandas as pd

import sys

fmatplotlib inline

cashost="gateksbhdpll.gatahadosy.com'
casport=3370
casauth®'/home/sasdeno/.authinfo’
indata _dir="/opt/sas/dats’
indata="hmeq"

sess * awat.CAS (cashosz, caspert, suthinfo®casauth, caslib®“mycaslib®)

caslib=snes,table,addcaslib (nane="nycaslib"”, path="/opt/sas/data/" davasource=|
results=sess,table.caslibInfo({caslib="nycaslib®, verbose="Trua"}
info*sesa.table.fileinfo{casitb**aycaalib®)

ras=sens.table, loadtable (path="nseg. sasThdat ", caslib="nycaslib", cancar={"nane":
res=sess,table,tableinfo()
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SAS language

APls

Other programming
languages — R, Lua
Python and Java

Developer & user
communities

Ask the Expert

The New Languages of SAS

Open Access
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151 # aszess the Z JUupyter w31 python Lest Checkpoint: 073172013 ) [

152

153 terpout ~cas sl Far View Insat = Wernot op 7 |Pens O

154 score.rf,

438 Snputs = B + % B 44 ¢ > B C + CorToabar | M '

156

1

158 L K bw = stat.rog(model="horsopowor = longth woight msrp mpg_city', data=cars)

150 §

160 epsilon =
161 Cutstep = o
102 raxiters1 0 [B14 cm.DIAGNOSTICSPANEL

164 outisls The SAS System
165 assess_rf_|
166 cas.table,f The REG Pracedur
167 Model: MODELY
108 - S5sss00sevel
Dependent Vamatie: Horsepawer

g& soisersvanl Fit Diagnostics for Horsepower

174 rec_eut = ¢ 100 - Y
175 classiroc, o 2

177 * cosDatsFr

Reswual
o
*
RStugent
©
RSudent
o

179 sensitivity 0 2 2
180 specificity Rl ® B g
151 plot(i-spect - . B 4 - “ %

1ee ! ? 220 400 00 o 200 00 [a) 000 005010 015 020025
L Predictad Value Predicted Value Leverage

9.4 and SAS Viya: A SAS
Programmer's Primer



https://developer.sas.com/home.html
https://www.sas.com/en_us/webinars/new-languages/register.html

SAS® Studio

SAS® Studio

SignOut =

Search (&3 Program 1 * |& Distribution Analysis 1 *
Settings Code/Results  Split 42 B B 32X [(BCode [ElLog

= DATA OPTIONS | INFORMATION CODE LOG RESULTS

“a R @O 4EXPLORING DATA BRR&E & 4

< [ My Tasks
£ List Data [CIHistogram The SAS System

“MDta Distribution of Height
[& Characterize Data 40
M List Data —
3 Rank Data o
£B Random Sample Einsetatausics
.!i Sort Data 4 CHECKING FOR NORMALITY 30
£ Table Attributes [CJGoodness-of-fit tests H 1 i
i i _ | SAS Studio is a browser-based programming

v B8 Graph O o . § 2

B2 Statict Add inset statistics E d d _ t M M t f

“ z{a:::;a'v i Normaf probability plot a n CO e ge n e ra I O n I n e r a Ce .
|& Distribution Analysis [[JAdd inset statistics ) . . .
mone v e « | It’s available via a browser on any device that

Correlations

mr bysi ' ]
Dt _{ connects to your SAS environment.
IE_ Paired-sample t Test » FITTING DISTRIBUTIONS
|H Two-sample t Test
At One-Way ANOVA

A& Nonparametric One-Way ANO\

| Linear Regression

Snippets

Libraries

File Shortcuts

The SAS System

Fitted Hormal Distribution for Height

Parameters for Hormal Distribution

Parameter | Symbol Estimate

Mean My 23308
.
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SAS® Studio

How to open

CAC® Nrnia - Menoniva and Chara CAantans

SAS Drive

View Reports

Manage Models

planning-engine-html

IIIll..-..

Application Activity

Manage Data
Prepare Data

Explore and Visuglize Data

Build Models

Manage Models Complaint_ID 4 Const
1290183 | lamw
1290253 | | have

1290524  In XX/

Manage Decisions

Explore Lineage

Build Graphs

CFPB_SampleReport :

Manage Workflows Date modified:  1/17/19

Manage Deasions

Build Graphs

T

Auto_Sentiment

\zte modified 0/24/18

Complaint_ID 4 Const
1290183 lamw
1290253 | | have
1290524 | In XX/

CFPB_SampleReport

Date modified

Click on the Top Left
action menu.

Choose the first action,
Develop SAS Code



SAS® Studio

» Server Files and Folders

+ Tasks and Utilities
v @ BB O
> BE My Tasks
4 I8 Tasks
> 8 Data
> B8 Graph
> B8 Combinatorics and Probability
> @8 statistics
> @8 SAS Viya Prepare and Explore
> @8 5AS Viya Unsupervised Learning
b @8 [SAS Viya Supervised Learning
b B8 SASViya Evaluate and Implement
b B8 SASViya Text Analytics
b B8 SAS Viya Network Analysis and Optimization
b 8 SAS Viva Econometrics

b B8 SAS Viya Forecasting

SAS® Studio
Tips

Tasks will generate any code necessary to
complete the desired task.

You can even write your own custom tasks.

Learn and “borrow” from the generated
code if you wish to expand your
programming knowledge.

(Folders for tasks will vary depending on
what products are licensed)






CAS Actions

CAS actions are the tools used to interact with data on the CAS server.
CAS actions are wrappers for parallel processing algorithms.

CAS actions can load data, transform data, compute statistics, perform
analytics, and create output.

Python Functions = SAS 9.4 Procedures = CAS Actions




« Gives unique Python functions to perform licensed CAS actions. The functionality

The Python SWAT Package

mimics the look and feel of Python syntax, making it easy for Python users to take

advantage of CAS.

! Parameters

— R

sess.decisionTree. forestTrain (

table = dict(),

target = string,
inputs = value 1list,
nominals = value list,
ntree = int32,

casOut dict ()




Simple CAS Actions Example

loadtable/path="datasources/cars.csv"
importOptions={fileType="csv"},
caslib="CASTestTmp";

run;

histogram result=hist result/nBins=1
table={name="datasources.CARS"
caslib="CASTestTmp"“
varList={{name="sales"}}};

run;




PROC versus CAS Action

proc factmac data=mycas.movlens nfactors=10 learnstep=0.15
maxiter=20 outmodel=mycas.factors;
input userid itemid /level=nominal;
target rating /level=interval;
output out=mycas.outl copyvars=(userid itemid rating);
run;

proc cas;
action factmac result=R / table={name="movlens"},
outModel={name="factors out", replace=true},
inputs={"userid", "itemid"},
nominals={"userid", "itemid"},
target="rating",
maxIter=20, nFactors=10, learnStep=0.15,
output={casout={name="score out", replace="TRUE"},
copyvars={"userid","itemid", "rating"}};

run;







Open Access between SAS, Python & R

Data Mining Workflow

Set Up the R Notebook for Analysis

JUpyter owgea Clickstrea

r LA N
Gradient Boosting




SAS® Scripting Wrapper for Analytics Transfer (SWAT)

- Access to SAS® Viya™from Python and R
- Integration of SAS® Analytics in Python - '
and R code T '
- R Studio and Jupyter Notebook support e
- Issue tracking and collaboration in i —_— =

development through GitHub project

Open to SAS®

[ ]
§> §sas




C Sas &

SAS Viya
Workers

Controller

APls — y
[:u_Jthc:-H E——

df = s.CASTable(‘hmeq’)
df.head(10)

[table.fetch]

table.name “hmeqg”
from = 1 to 10

df <- defCasTable(s, ‘hmeq’)
head(df, 10)

Gsas



Classification
Our example today

The dataset is from a financial institution with customer demographics
and loan/credit behavior.

The goal of this modeling exercise is to predict which people are likely to
default on a home equity loan.

The data are at the customer-level (subject-level).
n=5960

Alphabetic List of Variables and Attributes

— # Variable |Type Len|Label
COl umns = 13 1/BAD MNum 8 Default or seriously delinquent
10|CLAGE Num 8 /Age of oldest credit line in months
12 CLNO Num 8 Mo. of trade credit lines

13|DEBTINC  Num 8/Debt to income ratio
9 DELINQ Num 8/ MNo. of deliquent credit lines
8 DEROG Num 8 Mo. of major derogatory reports

6 JOB Char 7 ProfiExec/Office/Self/Other

2 LOAN Num 8/ Amount of current loan request
3/MORTDUE Num 8/ Amount due on existing mortgage
11 NINQ Mum 8|Mo. of recent credit inquiries

5/REASOM | Char 7/Home improvement or Debt Consolidation
4 VALUE Mum 8|Value of current property

7v0J Num B Years on current job gsas



Home Equity

Details

B HMEQ

B Details

O:
double

e LOAM
double

MORTDUE

double
e VALUE
double
e REASON
char
o
char
(o Iy
double
e DEROG
double

e DELINGQ
double

2E Sample Data

Actions v 5 = i
B Profile
Last profiled:

MNever

Columns Rows

13 6K

Size

698.4 KB
Label:
Home Equity Loan

Location:
cas-shared-default/Public

Date crested:
Feb 15,2018 10:56 AM

Date modified:
Feb 15,2018 10:56 AM

Enceding:
utf-8




Home Equity

Sample Data

& HMEQ
B Dewls 2E Semple Dats & Profils
@ BAD @& LoAN B MORTDUE €& VALUE
1 1100 25860 39025
1 1300 70053 68400
1 1500 13500 16700
1 1500
0 1700 97800 112..
1 1700 30548 40320
1 1800 48649 57037
1 1800 28502 43034
1 2000 32700 46740
1 2000 62250
1 2000 22608
2000 20627 29800

& REASON
Homelmp
Homelmp

Homelmp

Homelmp
Homelmp
Homelmp
Homelmp
Homelmp

Homelmp

Homelmp

& JoB

Other
Other

Other

Office
Other
Other
Other
Other

Sales

Office

@ vou

10.5

€ DEROG

0

0

0

@ DELING

0

2

o’

Actions v L 4

Sample rows: | 100
@ CLAGE & NN
F4.3666... 1
121.833... 0
149.466... 1
93.3333... 0
101.466... 1
771 1
88.7660... 0
216.933... 1
115.8 0

122.533..

Py

Vs
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B HMEQ

B Deteils

3E Sample Data

Report 02/15/18 11:29 AM

0
=%
c
3
=

® & > 60 6 6 > 6 6 &6 6 & &

[8a]
1=
[w]

]
g
1=
]
m

Unique
0%(2)
94% (5314)

1% (62)

100% (4693)

0% (14)
0% (11)
0%(6)
I 9% (540)
0% (16)
0%(2)

92% (5381)

1% (99)

Home Equity

B Profile

. 21% (1267)

I 9% (580)

I 11% (708)
I 4% (279)
I 8% (518)

I 8% (510)

I 8% (515)

Profile

Blank Pattern Count
0 5
0 1

Mean

179.77
21.30
33.78

0.45

0.25

18,60...

73,76...

Median

0.00

173.47

20.00

34.82

0.00

0.00

Reportis current

Mode

0.00

16.00

Actions v 5

Run Profile

Standa... VB

0.40
85.81

10.14

1.13

0.85

11,20...

44,45,



SAS Viya Introduction

Demo

§sas






SAS' Visual Analytics

Data
Data , Exploration & Interactive
Preparation Analytics Reporting
‘

Collaboration Location
& Info Sharing Analytics

Governance



=
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Data Preparation

mm - Access to diverse data
- Data quality functions
- Table and column profiling

- Filter & transform (append,
join, transpose, etc.)

- View lineage

§sas



Visual Exploration

s o0 - Discover relationships,
2 trends, outliers, clusters

Riesling
Points:

Zinfandel

Points

3"d-party visualizations (e.g.
D3, Google Chart)

Forecasting and scenario
analysis

Decision trees

Text analysis (e.g. word cloud)
Gsas



Interactive Reporting

A e e FRL R R I —

- Responsive and precise layouts
- Dashboard creation

- Report formatting for user
interactivity; filters, prompts,
linking, etc.

- Share, interact and collaborate

§sas



Location Analytics

£ @ @ dyoriestv

- Travel-time analysis

- Travel-distance analysis

- Custom polygons or shapes
- Geographic enrichment

- Geographic clustering



lo

Mobile Apps

Desktop Applications

<

Collaboration and Information Sharing

Collaboration Applications

§sas
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Governance

users, groups)

- Authorization (e.g. data,
content, capabilities)

- Monitoring Performance
- Auditing

- |dentity Management (e.g.

§sas



Baseline VA PROCs and Action Sets

Data Step dataStep runCode
TRANSPOSE transpose transpose
BRY ds2 runDS2
FEDSQL fedSql execDirect

TREESPLIT decisionTree dtreeCode; dtreeMerge; dtreePrune;
optminer dtreeScore; dtreeSplit; dtreeTrain;
sampling tuneDecisionTree
table Srsact







Visual “drag & drop”
Interface

R

Programming
Interface .-

*
*
> “

L]
...
Ny
Y
o Tay
s
s
*a

SAS Visual Statistics

Data Visual Descriptive
Preparation Exploration Analytics

o

Predictive
Analytics

Assess and
Deploy
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Data Preparation

mm - Access to different data
sources

- Training-Validation Data
Partitioning

- Feature Engineering (e.g.
parameters, interactions)

-« Variable selection and
missing values

§sas



Visual Exploration

- Interactively discover
relationships, trends, outliers

- Smart autocharting
- Analytics driven visualizations

- Explore predicted outputs




o

Descriptive Analytics

Bty by

- Summary statistics

- K-means Clustering & Parallel
Coordinate Plots

- Correlation matrices, scatter
plots, box plots, etc. to visualize
relationships & findings




Predictive Analytics

WA Ve ki i et St (et O B O Sy ey ¢

- Linear Regression

- Logistic Regression & Non-
parametric Logistic Regression

« GLM Regression

- Generalized Additive Model
- Decision Tree

- Group-By Processing

§sas



&

Access and Deploy

- Model comparison summaries
- Interactively assess models

- Assessment charts for
partitioned data

- Model recipe to score new
data



Introduction: Software Overview
Key Features of SAS® Visual Statistics 8.3

- Modeling Techniques

* (Visual Interface)

+ Clustering (k-means)
« Linear Regression

« Logistic Regression
+ GLM Regression
« Decision Trees

« Common Features
+ Training-validation partitioning
« Variable Importance / Profile
« Model Assessment
+ Model comparison
+ Derivation of predictive outputs

« Ability to export model statistics into
Excel

« Score Code ﬁsas

G ICE A I I -



SAS’ Visual Statistics
SAS Studio — Available Programming Tasks

“ FMWR
|# Linear Regression

4 @8 sAS Viya Prepare and Explore

’ CARL " T aviTe v
— \ B8 SAS Viya Unsupervised Learning il Lagitic Ragrassion
s |

B} Transform Data [ é Clustering WU Generalized Linear Models

i Principal Component Analysis 5 - .
i Variable Selection % Partial Least Squares Regression

=% S i W Moving Window Principal Componaent Ans I_?\_J Quantile Regression

ampling = o

o o |© Support Vector Data Description Kf'% BadsoiTras )
FF Partitioning )
¢ Binning H Robust Principal Component Analysis $ S § cpe,

5 Eo Imputation g ¢, Forest
%, Gradient Boosting
Factorization Machine

BZ Support Vector Machine
%> Bayesian Network

§sas



SAS’ Visual Statistics

Common f\

« ASSESS (Assess Supervised Models) u

« BINNING (Variable Binning)

- CARDINALITY (Cardinality Analysis)

« PARTITION (Sampling and Partitioning)

- VARIMPUTE (Missing Value Imputation)
- VARREDUCE (Variable Reduction)

- FREQTAB (Frequency & Cross Tabulation)
« CORRELATION (Correlation)



SAS’ Visual Statistics

Analytical f\ Analytical

GENSELECT (Generalized Linear I\/Iodel)u « ICA (Independent Component Analysis)

KCLUS (Kmeans and Kmodes Clustering) - MBC (Multivariate Gaussian)
LOGSELECT (Logistic Regression) - MODELMATRIX (Design Matrix)

NLMOD (Non-linear Regression) - LMIXED (Linear Mixed Models)

PCA (Principle Component Analysis) - TREESPLIT (Decision Trees)

REGSELECT (Linear Regression) < QTRSELECT (Quantile Regression)
PLSMOD (Partial Least Square) « PHSELECT (Proportional Hazard Models)
GAMMOD (Generalized Additive - SPC (Statistical Process Control)



SAS Visual Statistics

Cardinality Analysis

Clustering

Dimension Reduction

Frequency and Cross Tabulation
Generalized Additive Models
Independent Component Analysis

Mixed Modeling

Model-Based Clustering

Action Sets

Partial Least Squares

Principal Component Analysis
Proportional Hazards Regression Modeling
Quantile Regression Modeling

Regression

Sampling and Partitioning

Statistical Process Control

Link to documentation



https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.4&docsetId=casactstat&docsetTarget=titlepage.htm&locale=en

SAS Visual Statistics

Demo

§sas






SAS' Visual Data Mining and Machine Learning

Visual “drag & drop” ;
Interface Data Visual Model
: Preparation Exploration Studio

im &

Programming
Interface

Model
Deployment

Machine
Learning




&
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Data Preparation

mm - Access to different data
sources

- Training-Validation Data
Partitioning

- Feature Engineering (e.g.
parameters, interactions)

-« Variable selection and
missing values

§sas



Visual Exploration

- Interactively discover
relationships, trends, outliers

- Smart autocharting
- Analytics driven visualizations
- Explore predicted outputs

- Variable transformation




Model Studio

- Pipeline of activities

Drag and drop and access to
code

Nodes are run asynchronously

Reproducibility
SAS best practice toolkit

§sas



Modern Machine Learning

—— s FOrest

- Neural Network (including Deep
Learning)

- Gradient Boosting
- Support Vector Machines

« Factorization Machines

- Bayesian Networks

- Autotuning



&

Comparison and Deploy

e ama &

- Model comparison
summaries

- Interactively assess models

- Assessment charts for
partitioned data

« Publish score code; batch,
API call, in-database

§sas



SAS Visual Data Mining and Machine Learning 8.3

Visual Interface

Machine Learning Techniques
+ Forest

- Factorization Machine

« Gradient Boosting

« Neural Network

« Support Vector Machine

Common Features
« Training-Validation
Model Assessment
Model Comparison
Score Code or Astore Table

« Ability to export model statistics into Excel

i»

c.Aaote ed 3,368

N T e e -




SAS Visual Data Mining and Machine Learning
SAS Studio — Available Programming Tasks

4 @8 SAS Viya Supervised Learning

4 @8 SAS Viya Prepare and Explore == b# Linear Regression
= “ M SAS Viya Unsupervised Learning liL Lgistic Regrass)
; Summary \ it Logistic Regression

N l
o Cw(.ﬁ!wmu

WU Generalized Linear Models
% Partial Least Squares Regression

# Sampling % Quantile Regression

i po e & Support Vector Data Description -

Ff Partitioning —da-DecisionTree
Robust Principal Component Analysis

= Binning [ ’ $ Neural Network

Imputation ¥, Forest

J %, Gradient Boosting

Factorization Machine
Support Vector Machine

k %> Bayesian Network )

B3 Transform Data )
[gf_ Principal Component Analysis

4 Variable Selection -
['H' Moving Window Principal Component Ana

o

§sas



SAS Visual Data Mining and Machine Learning

Analytical Analytical

FOREST (Random Forest Model)
GRADBOOST (Gradient Boosting)
NNET (Neural Network)

SVMACHINE (Support Vector Machine)
FACTMAC (Factorization Machine)
NETWORK (Network analytics and community
detection)

TEXTMINE (NLP and statistical analysis of text)
TMSCORE (Scores textural data)

BOOLRULE (Boolean rules extraction)
MTLEARN (Multi Learning task for least squares
loss)

SEMISUPLEARN (graph-based semisupervised
learning algorithm)

SVDD (Support Vector Data Description)
MWPCA (Moving Window Principal Component
Analysis)

RPCA (Robust Principal Component Analysis)

- TSNE (t-distributed stochastic neighbor

embedding)

ASTORE (Analytic Store for Models)

FISM (Frequent ltem Set)

MBANALYSIS (Market Basket Analysis)
GVARCLUS (Graphical Variable Clustering)
FASTKNN (K- Nearest Neighbor)

BNET (Bayesian Network)

Deep Learning (no procedures, through CAS

actions) Gsas
D



SAS Visual Data Mining and Machine Learning
Action Sets

Analytic Store Scoring

Association Rule Mining

Audio Action

Autotune

Bayesian Net Classifier

BioMedImage

Boolean Rule

Factorization Machine

Fast k-Nearest Neighbors Algorithm
Generalized Linear Multitask Learning
Graph-Based Semisupervised Learning
Graphical Variable Clustering

Image

Language Model
MLTools

Network

Neural Network
Nonparametric Bayes
Robust PCA

Support Vector Data Description
Support Vector Machine
Text Mining

TSNE

Link to documentation



https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.4&docsetId=casactml&docsetTarget=titlepage.htm&locale=en

SAS Visual Data Mining and Machine Learning

Visual Interface Demo

§sas






Unearthing the full potential within complex data sources can
be tricky

Language is messy!

Large data volumes and inconsistent formats

Multiple sources and languages

Misspellings, slang, and abbreviations

Highly subjective to interpretation and context

Manual review is both inconsistent and time consuming,

and a sampling approach can mean missing out on
valuable information and the big picture




SAS is continually extending its Natural Language Processing capabilities

Natural Language A branch of artificial intelligence that helps computers

Processing (NLP) understand, interpret and manipulate human language.

4

Parsing and Entity/Relationship
Extraction

Topic Detection,
Text Clustering & Profiling

Natural Language
Understanding & Generation

Classification (Categories, Sentiment)

Automatic Summarization,
Search

Auto-Translation® & Speech to
Text
§sas

* An area of NLP not currently offered by SAS



SAS Natural language processing at a glance

SAS Text Analytics solutions perform document conversion*, tokenization, lemmatization (~stemming), part-of-
speech detection, and apply lexicons for misspellings*, synonyms, multi-word terms, and start/stop words

Import Data

Parse and
Detect Entities

Filter, Tag, and
Resolve Terms

| disputed a crediter for the incorrect amt they reported to
Trans Union credit bureau.

| disputed a crediter for the incorrect amt they reported to

Trans Union|credit bureau.

| disputed a crediter for the incorrect amt they reported to
Trans Union credi reau.




Global Language Support

Arabic
Chinese
Croatian
Czech
Danish
Dutch
English
Farsi
Finnish
French
German

Greek
Hebrew
Hungarian
Hindi
Indonesian
Italian
Japanese
Korean
Norwegian
Polish
Portuguese

Romanian
Russian
Slovak
Slovene
Spanish
Swedish
Tagalog
Thai
Turkish
Vietnamese



SAS Visual Text Analytics

Visual Interface

Text Analytics Techniques

« Contextual Extraction

« Text Parsing
« Sentiment Analysis
« Develop Topics

« Content Categorization

Common Features

« Report ready output
« Model ready output

« Scoring




Visual Pipeline

B Data O :
l e Customizable and portable nodes and
(% Concepts @ pipelines
* Quick save of output data from Topics and
\'@ - ‘ — Categories
“ * Easy access to automatically-generated score
! code
|® sertinere_ © * Native integration and common interface with
data preparation, visualization, model
[@ o ! _— management, data lineage, and other
: l analytics solutions

{M Categori.. @ :
-~ -



* View Kept/Dropped
terms and their
variants, roles, and
frequency in your
document collection

* Explore Term Maps
and Similar Terms

e Review matched
documents to see
terms used in context

Inspect and Manage Terms



Explore and Manage Discovered Topics

* Text Topics are
discovered automatically,
without requiring explicit
input from the user

* View the terms and
document comprising a
topic and how pervasive
each topicis in the
collection

* Merge or split topics,
create custom topics
from selected terms, or
promote topics to
become rule-based
categories



Content Categorization

Build, test, and assess category
definitions and manage your
taxonomy structure

Leverage machine-built rules, or
author your own definitions
using keywords and a broad
range of Boolean and linguistic
operators & qualifiers

Use Textual Elements and the
rule-builder to help write rules
from scratch

Produce report-ready or
modeling-ready categorized
output




Contextual Extraction

* Leverage pre-defined entities
for standard concepts such as
dates, locations, and
measures

* Create custom entities using a
broad range of rule types,
operators, regular
expressions, and linguistic :
qualifiers T s

DDDDDDODD DD »

» Extract custom facts
(relationships between
entities)



Sentiment Analysis

* (Create custom entities using a
broad range of rule types,
operators, regular
expressions, and linguistic
qualifiers

* Extract custom facts
(relationships between
entities)

Consumer_complaint_narrative

late last month, and charged i {$35.00] because the payment o

credited 1o my next statement along with a pand to my prse a late fee fo

Available languages for domain-independent sentiment model

sing date
$35.00)!!!

Arabic

Chinese (Simplified)

Chinese (Traditional)

Dutch
English
Farsi

French

The payment w

* German
* [talian

* Japanese
* Korean

* Portuguese

* Spanish
* Turkish
Relevancy
UL, payment wa

Sentiment

Gsas



e Wizard-driven tasks

e Options to use algorithms
not presented in Model
Studio GUI

* Easily access intermediate
and output tables

* Auto-generate SAS code
for further development

ol o v v v v v v s y o 4 v
L

VTA Pre-built tasks

SAS Studio




SAS’ Visual Text Analytics

Analytical f\

e TEXTMINE (NLP and statistical analysis of text)
 TMSCORE (Scores textural data)
* BOOLRULE (Boolean rules extraction)



SAS Visual Text Analytics

Boolean Rule

Deep RNN

LDA Topic Modeling

Search

Search Analytics

Sentiment Analysis

Smart Data Set Analysis

TA Conditional Random Fields

Action Sets
Text Mining
Text Parse
Text Rule Development
Text Rule Discovery
Text Rule Score
Text Summarization
Text Topics

Text Utilities

Link to documentation



http://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.4&docsetId=casvtapg&docsetTarget=p0soldh4yrp8vxn1wsq4hdcmyt9i.htm&locale=en

SAS Visual Text Analytics

Open Source

: jupyter VTA_ScoreTextCategones Las Checspont £ hours aga (autosaved) =l Loget  Coniek Panet

i Ean View Ins&it sl Kaenal Wiogets HE wiwe | Fymon3 O

ﬁ+)fcﬁ0+ﬂﬁur.c»umuqm v =
Score Categories

In [1a8]: sc.textRuleScore.applyCategory(
model={'casliiv’: nco_binary caslib, “name’: mco_binary table_nawe),
table={'caslib": inputTebleLib, 'nave’: inputYsbleNeee},
docIdekeyColumn,
taxtedocCalumn,
casOut={"caslib: clNewe, 'name’: outCategories, “replace’: Trwe},
matchOut={'caslin’: cllame, ‘name’: ocutMatches, 'replace’: True}

)

uelinl §OutpuCasTablesFull

casLid Name Label Rows Columns casTable
@ CASUSER@Nhsia)  Out_Categories £5864 4 CASTENeCul_Cstegedes’, Casie=CASUSER(cN
1 CASUSER{thhsiz) Oxe_TermMeatches 105834 S CASTabie(Ou:_TesmMaches coshbe CASUSER:h

Giapsec 2505 - user 0535 sy ) 0Gs mem 2T4NS

Review Outputs

In [38]: s.CASTsble{outCategories). head(12)
Sutils]:

Selected Rows Yom Tatve OUT_CATEGORES

Unigue_ID _reswit_id_ _Tategory_  _score_
a 1570 1 HELPERS/Castmember 10
1 Muro ' HELSERS FoskeymonosFRL 10
? 43570 t HELPERSPosermontePPL 10
3 5572 ' Anmosgraredippesrance/Citan_Atactive 10




Consumer Complaints
Our example today

The dataset is from the Consumer Financial Protection Bureau (CFPB) and
contains complaints submitted by customers

The goal of this exercise is to analyze the text data from their complaints
The data are at the customer-level (subject-level

[TMy busines We drive hame 1o GA 1o find o ut thet the car had so

we biroke down etthe XXXX Carma to fixthe car After long corversatio

(35.00) Mainte

the XXXX of eachmamh B

ce fee was charge 1o my ace dd because | did no have over {$300 €O} in my acc

O XXX XXXX XXXK - | tramsferad XXXX fro y bank

COl umns = 18 O 300X 000K gt s gamarasoctwith Experiang

1-On XUXHKXXK 1 opened o k account with JOOUX XXXX 2-As | was managing my account on lne a

surtant moth s happens < (XXX justeame in and | have more then(

o f t works |

o it should . Before that | have already mad arificaton with my XXXX 10 card, Tha automn

o my coinbase account as 2 o

a falsely reported account by XXXX XXXX appearing on my credit report : Exparian said they nvestigated, and the debe was valid. | did a7 daytestd

op up sppeared suggesting (apply for a credi card with XXXX . 2- The pop up made # clear that my appli

XXX e KR KOO

ZCincards Did notrecene X

ent by email for 1 and when | rec 'd XXUXXKXXX statement | saw inarast and Late feas Did a search of spam et for my gmal and there was no rec

A cheack wes deposted in my account the check was nc

good bus money was wehdrawaled. My sccount was closed over the by Early Warning Services LLC. This company wo n't 1ake me off this kid 50 | can not m

A collecton agency & repoing the incosr placed for collecvon "' date o n my credit reportfor an sccountthat salso ¢

ot

stthe 7 yoar reporting time frame. Also known as re-aging. Tha placed for collection da

A complaint has been field against NationStar Marigage/Mr. Cooper, the Morigage Co. #XXXX. Howaver, Mr Cooper fated to addrexs sever

ez Mr. Cooper generated a bill that had a wrong amount due, it

Acouple of weeks ago, | receved an alen from XXX and XXXX thet my rep

e/ TIMAXX. | immediately cormacted the creditor snd wes informed

tanapplcato.

A memnds sk ym mmimind i sl i o8 o el mird s Etlme L Ememe YWY YYVY L= YYVY YYYY 1A X SRS YU Tt ol DTS AN QoA TSISY 1 RGeS Pl SRR E HaS! Pt RIS7Y W VAR Jroci Mtk e it
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Consumer Complaints

Details

B bigbanks_cipb.ses7bdat
u Deta e H Sempie Doy E Frotee
jol

L] Name
© Dute cxceived
| & Pradus
3 & Sub product
4 O imus

5 & b e

6 & Consumpl somolaint nacative

8 & Coopany
9 & Gtars

1" & Submited va

14 ‘ Dote sent ¢ Oy
12 & Company responge $0 consum

13 A Timaty tesmone

u§

hate orofited

D231 1044 AN

Columm Rows

17 24K

not svallsble}

Locemar

cas-thared-defaut/Public

Dete cereedt

1 10.23an

v lt J01E W23 AM

E ’ .
o
a 3

g
nat avallable)
Taga (0
No items have besn
added

Sae
103 MB




Consumer Complaints
Sample Data

[ bigbanks_cfpb.sas7bdat

B Deals Bl SempieDers | Rolie

Sampls rows:

ate_recelved & Product & Sub_prod & lssue & Sab_jssue & Ci _complaint_
06192, Banh a¢... Chackn Depon. | live paychack 1o oaychack, | chack my Bank accourt balance dally 1f not YOOI & .
o192, Bank ac Checicm Deposs | have been a customer with Wells Fargo for nearly 20 years - we have cur checkin
o172, Bank ac Oter b Maung/, To Whom it May Concern ;: Daar Si'Madami naeded 10 pay KXXX AED 1o & lawyer
01772, Credtc Otner Without my permasion. Weils Fargo took monay from my bank account to pay for
08/1672, Creda g, Other | opaned & sacured credit card thecugh Wells Fargo in XXXX of 2013 In the amoun,
0&1472,, Mongage Loanm | purchasad 3 Conde in XXXX in XXXX the mongage was for {$1400.00) monthly
0&15/2, Bank ac. Making/, On XXXXMXXH 015 my account was negative [$170.00) and soma changs | de,
06/1472, Debt o, y Cont'd | | paid of my P Mocgan Chase student Dan mors than XXXX years ago and swen T,
0&/1372, Bank ac. Msuing’. 1.1 sutharize withdrawals from my checking account lar my psyment and they do .
0&71372 Crsotc Late fes My credit card company charged me {$26.00) for i5ts fes on 3 {$20.00) inzerest ot
0678372 Debt co Commu s Citi Bank has called me s minimum of 3 times ( sometimes up to XXXX ) every dy
osn22 Credne Credit d | applied oning for 3 credit card with Cnase Bank USA  N.A |, X000 X00E XXX X
06/1272 Morngsge Cofwen, Loanm We have had an extremely difficuit tima with our morigage carnpany, CitiMonigag
06272 Mortgags Conven. Loan I started 3 loan moddication with Citi morigags = 2011 which was supposed to co
0an 12, Bank ac Checkn Depost. our tons and daughter send ux maney XXO0C X00K { Thursday ) and X000 XXX {
o2 Baok ac Checkn Accoun, | el that my Bank chass 3 wihdrawing moeasy or fees for msufient funds.

AL Mones ¢ Dt Wi Walls Farna mn rliemrt dancatt sclusnees thaw stannad such transartinns snd zan -




Consumer Complaints

bigbanks_cfpb.sas7bdat

I Detae

Column |

Bl Sample D | [ Frotie

Unique

100 00% (2413

=
o

Null

Profile

Blank Pattern Count

4

Mean

Median

Mode

Comp

Standa...

L)
St B




Narratives
Consumer Complaints Submitted to CFPB

Narrative

[TMy businass partner and | baught the car in X00IX North Carolina. We drive hame ta GA 1o find o ut that the car had so rany probilems, we broke down a1 the XXXX Carma 1o fix the car Afer long corversatio
[95.00) Maintanance fee was charge 1o my accountant manthly thay sad becausa | did no have over {$200 €O} in my account 1his happans on the XXX of each manh. But XXXX justcame in and | have mora than (
> O XXXX XXXX XXXX - | tramsferad XXXX from my bank accountto my coinbase account as a test 1o see 7 t works live it should, | Before that | have already made averificaton with my XXXX 1D card, Theautorn
On XXX XXXX a disputa wans gonarated with Expanan against a falsely reported account iy XXXX XXXX appearing on my credit repon : Exparian sad they nvestigated, and the debe was valid, | did a 7 daytestd
1O XXXKKXXK 1 o perved a bank account with XXX XXXX 2-As | was managing my account on lne a pop up appeared sugaesting | apply for a credn card with XXXX 3. The pop up made # clear that my appli
ZCiuicards Did not recanve XXX ar XKD KK statement by email for 1 and whean | rec 'd XOUXKK XXX statermeant | saw inarast and Lo feas Did a search of spam etc for my gmal and there was no rec
A chack wes deposized in my account the check was no good but money was wehdrawa'ed My accoum was closed over the by Early Warning Services LLC This company wo n't1ake ma off this kid 5o | can not m
A collection agancy s repenting the incarrect * placed for collecuon ' date on my credit reportfor an accountthat s alsc pastthe 7 year reporting time frame. Also known as re-aging. The placed for collection da
A complaint has been hield against NationStar Mongage/Mr. Cooper, the Mongage Co. #3XXX. However, Mr. Cocper fated to addrews several nsues. Mr. Cooper generated a bill that had a wrong amount due, it
A couple of weeks ago, | recaved an alen from XXX and XXXX that my report was anempted to be pulled by SynchronoyBank/TIMAXX. | immediately comacted the creditor snd wes informed that an applcato.

A randls il s i il b i i oL el ciad s Bt A P YYYY YYYY I YYYY YYYY W i

D L R e e B I e O I Ty [TOPRS S

Products -
Closed with explanation
Clozad with nen-monatary ratief

1 5 6 2 Closed with monetary relief
!

Untirnely response

0 250 500 750 1,600 1,250

Copyright © SAS Institute Inc. All rights reserved.



Documents are categorized as related to Products, Overdrafts, Legal Issues or

Cotegories

Yastel Crarret
B Dgawl Cizrancy

Keywords

asckditional chargs
sciditiomal chargey
midititonal chargam
wcidditional ehaigey
addmonal chargas | adsdnonal chaegas
adoquately
adequmely
adecuanely

already | olready | lavwe
alrondy | law

alreacy | law

alroncy | Low
Amarcan Exprov

Amercan Exoren

Categorization

Digital Currency.

Lredi reponting Cedit ledair weovices, o

Debtcollecton

Crudae rapact <aed

hestng a1 Smngs secoen

tejarpe
Marwry traredert vvhasl Cutieney & MOty sirviee
SLaoet lsan

Vehicle loan ur lease

Pwyday loan, ttle ioan or perzore lom

wgal B Ow

{ o 200 00

» Narative

AHCEHHK_ | origimally got.a X000 00K X0 wan from X000 XXX weh (52000 00 down payment, total sale pree 5 (810000 00} Ame urt firanced is ($6
QeX0N00 X0 | seconed a copy of ry credt tepan. On thae report wem o ooltections from X006 X00C XO00C X000 XXX | nocfied XXXX | wes rever givan
Lurster chatwed JOUXXXIKK, from the Berclayscard Offce of the Pranscier / # 20000 X000 XXXX. autlinad cradits that ware in process of paviing to my scco e |
| callad X000 00O 00X o XWX KA 1 v infaramact thar | sl s 00K ahes my pay et &8 X000 o n XXX During
Narna - XIOCKXXX Accr 8 1 XXXK Dot Amoen : XXX Bow martod of conmace : il - OO0 | recaned a lamar on JOUKOXKXK informing mat

XXX XCR RO IO0CK [ CFP8 Case KIOXK ) Acc endivg bn JOOUX } nor JOOUK XXXX v ever undar any dreumstances proparly wold abo uttha imecest rar.
06 00X 000K [ CF PR Tarse 2000X ) { Ao ending in X000 ) | oai X000 was ever undar any ciroumssances ivoperly 1old about the imesest 1o thatth
KXXR KXRAICAHNK 2XXK [ TF P8 Came X200 ) Ace

| recened a loan nthe amount of £51000.00) end b

XK | wxprurmncad som

ending n XXXX | nor X0CK XXKX vas euer under any circumnances propedy told about the manest rae

wealready repad 31000 003 1o cate and the amount 10 pay the ‘oan in full is cumertly aver [$1100.00} 1 2

| was approved a loan m the amount ot (S600 00]. | chose the | yroption | was led to beleme the Dutragoous interest rate woy 00 tha anrus interest Tate. Hawe

L amincing aforeciovse ssle date by my margege wrvicer Cowen on OUXXM00C | have bear battling them for seversl ymars a3 |ry 95 resolve issues relat

A lowrait wae floct pgaivat ma by Hrussler & Bemles Law 0%Fca | was v notfied stating than o lmanit weouic? ba 1aken £ debt st suttied § found out visan ol

Arrnizan Espraws suducuss our gt Lot lawening 4 153 just over e purshuse thus coumrg cur cred rehing 1o ba ffacied evan thaush wea naver e o poy

| recertiv submmed a comolaint { comolam JOOX ) and received are0ome that the ssue was 1esolved. It seerms that the ssue hm nocbeen resolved. lamu



Sentiment

Do people feel positive, negative or neutral toward something?

Marsey transiz

Payclay Som

Sentiment
Negatre
Negame

Nege

A
Negatrue
Negatie

Negatne

Negame

Nugarre
Negame

Negatrie

Necatne

e

Chechay

Nogainve

Neuns

1 O LAl AcC E Y Q &= S0 1 LR 1450

on
[(R])
040

| gt baligue B w oy |oan and | tald theen that. | aseed Lo s copy of the pepenve:k thay sey i vigned ead thay waukd rar mail ma acagy | tald them ws g
cacch Dhd 0ot recene XXOUXIOO!, o JOUKXNKXX sanetnam by amall foc | and whan | reg 'd XXOOUIOOX statemere | saw roerest aod late fees. Did .
| have 2 credt caeds with Capral one. They reponed me late it JOOCX of X0 for toth caras. | hod a payment glue oo XEXOUCCKX 0n one card and XOVXX/X
Ore v JOCIOC 000K 1 X0OCOL000K 1

Lwl! prowda two reonecyhaud riormaton thae was use without my P o tue was re in nty oedit

A coliection agercy in imearting the incorest placed lor collmaion * date an my credit teport for an scosunt that = alse pet tha 7 year reporieg time frame
A cours it has boan hald aganet NatienStar Mongage™n Cosper the Madgege Co. 20000 However My Coo pr Talad 1o acddruws wvarel msuas, W Ce
A couple of weaks ago. | receved an daitfrom XOO0C and XXXX

My 20000 X200 XXXK XXX craat card : XXX was lostsmlen on X000 XXXX, 2018, someona made ouer {S20000, 00} n fraudulent chargestrasacions. Th

Wy repot was anempoad 1o be pufled by Synchroney Bank TIMAXX. | Immodmaly com

Hiled a1 complaint against tha compary = X000 0000 The company agreed 10 cance! the referenced scxount amd remave thommy credit. Ithas been ras
| experanced severs| problenm whie daing business with Commuaroe Sank over the portdew months | ) Hwaes not eble to acoers my full accourt number anli

s JC0C X000 X00L fezr XI0OK XX, J0OCX Ty g 1 XO0OK 3OCXX

e bt thy augh 2P W rgan Cha

A gt v grre bupsarsd 230 XOO00X00C000K fz2r w1

Alowsat was filed againg oo by Pransda & Presler Law ofca. | was naver nodfiod sating that a lawsut would ba when f debr arc senled  [Hound outviaanal.

A.plumiter did fepell work to 3 lesking pige The plunbe: damaged other pines dising the renair, but cid oot pay for the damages | daputed the charge with

A v bes of atkine tekats were aceumtulnted by oy sl thee e 20000 XXXK Undvarass i the (all af X000 Thene tekets waiiw vt ntual iy brauak ta colinctie (: %S
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Selectz Concept
¥ Intersst_Rate
O nlpDate
O nlpMegsire
O nlpMoney
{0 nlpOrganizaton
O nlpParcant
0 nipParsan
O nlpPace
O nlpTime

Concept Extraction
Extract specifics, like interest rate, from the text.

< P & Matched Toxt
Interest Rwe 425%
Iiteiest, Rurte %

It ient_Ruve o

It et _w 0%
Intevest_Quna o%
Interest_Roo 0%
Imerest_Rae %
Inteveat Rue %
Imeres:_no os
Interest Rune "
Interunt_Rine 15%
Inteerent e 15%
Interant_Ruw 15%
Interest_na W
Interevt_tne N9%
Intevest, Rwo %
Intereat, Rane 1959 %
Interest_Rne 2%
Inferent, Rnw 728%
Inteest Rrtw 2%
[ittarsent_Rue VERR S
Irerest_nw 7550'%
Intenewt_Quna 2499%
Interest_Rwe 289R°%
Inenest_Rmne 2059%
Intetest_Ruwe %
Imerew_Lne PR
Interent Rme 29N
Intwrwent_ e 5%

Intenest Rmne

Narrative
O XO0UX XXXX | was comacted by Royal Unred Mosgage v 2 Reauest [ yubmytted via X000 000K Ar the trae 3000 X
We wwfiimga et tegading & 1 thurt sttt i Gt paying an addtional (2400 00] m escharge fmes. W,

| aliggnedd up fic a0 drmican wag s eyl oy creds card uncle the pratasme thal vy Salarce traosfer woskzd be 0% rinres
O XROXKXNK | 1w et an wxc e e fram Bank of Amacca aiguideg o pening up acadi cnd Ugan recaving th
O XRAXNOOCK | wentt i 1o 8 Best Buy winea 10 puachase a new lateep. - Duting purchess the supervao: ercosagad ust.
O XXON000K 1 apeted a credr cand with X000 X000 000K online with the offer & balance tremifer with 0% mioduct

I respanded 1 anoffer fram Bank of Americator 1 “Travel Revwards” cxrd. The offer sciuded 0% marestfor 12 months .,
[ XXX 2017 | applied online for the 30K XK XXX X000 2nd wes approved aloog with a 7 moath URAPR | wae cor,
We hava been rviawing our Bank af Amenca converenca check we used. We have smached at 2 copy of the oftec we rece
In 2017, Best buy chargod me the full kneiest for 2 fem amounts that ware sterest deferrad 1 Tow ; XXXX § Allintevest 1o,
O XXAVEXKK | attaengsed i re-Franon sty X600 XXX XXX @ 0000 0K 100CK s XXKK CA 1 wass cdoing this s

O X000 X000 KXXX | attampstined 10 relirarce ey X0000 X000 000K s X00CCI0OCK 00K m XXXX CA | wins dhasirgg th
O X300 KK XAXK, | atrwmiatie 1o cefirance ey 200000000 000K g KOO X0CK X0 i XXX T | was dairg 1h

[ sswanad the eang aga from XXX XXX XXKX. | have made the paymenn of ($570.00) thare sher the avsumpan of mo.
Oy XXDOUKNNK | apeled 3 erede card with K000 0000 IOGX onling withthe offes a balares tamsfer with 0% rodua..
A sy fled complaes aganm XX00 0000 XXKX why tha vahclo lender doas n'1warnto reduca my marestof 17 %0
lobraned n 'ne of credt from Paypal In the Beginning of XX ta make a snguler, pacular puichese Paypal offers apr

| v tmacie several roguens 1o get tha Homne Enuity Line of Cradi Refinanced. |n XXXXA00CK Hiled o complaint wah th.,

| Wad & prviate kaan throug® X000 000000 1 whch vy sgod 22 B % minrent rate A few mottha ago ¢ was natified th
Sortancher USA win budchats that thin wam 2 simple trtwemst loary | ey s ly snd avnty wertk ared oaly 00K b et e,
Lok o 4 cradit card from Capstal One siir s years aga ahu e periarcing & 0000 Tnues which luft e XOO0C 000 M
ek outa conde card fram Capstal Ore savwr | yoacs sgo afimy gapsriaeng o 0000 nees whics lafr ma XX00COCKK M
Ann : GEACweCroduSyrchony Benk/Corsumer Firancial Protecton Bureau To Wham k May Corcern tin regudesotha ...
X000 XXX X000X | CFPA Case X00K )| Acct ending i X000 1 nor X000 X00C wiss ever unger any Ceaumstances prope.
XN XAHBN N XHKAK | CFPR Camee XXXX )| Ay endingg im X0} 1 o OG0 KXXN was ever under ay evcuimstance

| went peo X0 000K XX i XX X000 o r XXXX0CKK 10 et 8 parsonal loan, and woy sopraved Ovet the rema

| am wrining: 10 report unexplarablie foes chargea o my KOO X0 XXX XXXX credn cara. It s my financal habt ro pa

I XXAUNO0NX, | wns i the midat of o inanciel crais, losing my job and heving to relocate and dowrmize Atthat tma | b
Coreactwd Mimret Ing in XXXX GA bt in XXXX ¢f X117 ef suciuring # monpegs thraugh them Spoke wih syaung gain
Fhad a privase foen rouoh KIO0K OO0 00N n wheh averaned 42 8 % imerest cate. Afew momths 200 | wes cotified th




+loan, smortgage,
+modification, ¥
+payment, +hama
0940625
0.931220
0926342
0924023
0926298
0917604
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Topic Discovery

Which topics appear in my document collection?

_1.0_+loan,
+mortgage,
+modification, +pay...

Narrative
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In 2005, | was forced imn taking a praate, co-sigred o an for amund PESI00, 00 with XXXX XXXX ( now naviem ) | was 1nld 10 defer my |oan or use fo roearanc.
NAVIENT Tha loan wis paid off. Reirvestigate snd ermae plome
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SAS Visual Text Analytics

Demo
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End-to-End Analytical Capabilities

Data Manipulation

In-Memory Data Step
Frequency / Crosstab
Data Transpose

Variable Binning

Variable Cardinality Analysis
Variable Summary
Sampling and Partitioning
Missing Value Imputation
Variable Selection

Model Assessment

DAY

FedsQL

S3 Data Connector

Text Analytics

Word Cloud

Topics

Text Parsing

Content Categorization
Sentiment Analysis
Contextual Extraction

Statistics

Cox Proportional Hazards
Decision Trees

Design Matrix

General Additive Models
Generalized Linear Models
Independent Component Analysis
K-means and K-modes Clustering
Linear Regression

Linear Mixed Models

Logistic Regression

Model-Based Clustering
Nonlinear Regression

Ordinary Least Squares Regression
Partial Least Squares Regression
Pearson Correlation

Principal Component Analysis
Quantile Regression

Shewhart Control Chart Analysis

* For documentation please click
. and are also
supported

Machine Learning

Bayesian Networks

Boolean Rules

Factorization Machines

Frequent Item Set Mining

Gaussian Mixture Model

Gradient Boosting

K Nearest Neighbor

Image Processing (including Biomedical)
Market Basket Analysis

Moving Windows PCA

Multitask Learning

Network Analytics / Community Detection
Neural Networks / Deep Learning
Random Forest

Robust PCA

Semi-supervised Learning

Support Vector Data Description
Support Vector Machines

t-distributed Stochastic Neighbor Embedding
Text Mining

Variable Clustering

Gsas


https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.4&docsetId=pgmsashome&docsetTarget=home.htm&locale=en
http://support.sas.com/documentation/onlinedoc/optimization/index.html#opti83
https://go.documentation.sas.com/?cdcId=vfcdc&cdcVersion=8.3&docsetId=vfug&docsetTarget=titlepage.htm&locale=en

Resources
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SAS® Viya

Resources
Videos

- 6 minutes getting started video
- 5 minutes getting started video
- 8 minute demo video

- Feature Engineering video

Unknown 'JJ..\“.“JJ | |

Using the Automated Analysis Featurein  Getting Started with Data Mining and Building and Using Pipelines in SAS?
SAS? Visual Analytics in SAS® Viya® Machine Learning Pipelines on SAS® Visual Forecasting
Viya®


https://video.sas.com/detail/videos/sas-visual-data-mining-and-machine-learning__/video/5833973420001/getting-started-with-data-mining-and-machine-learning-pipelines-on-sas%C2%AE-viya%C2%AE?autoStart=true
https://video.sas.com/detail/videos/sas-visual-data-mining-and-machine-learning__/video/5686614912001/getting-started-with-data-mining-and-machine-learning-pipelines-on-sas%C2%AE-viya%C2%AE?autoStart=true
https://video.sas.com/detail/videos/sas-visual-data-mining-and-machine-learning/video/5679057425001/sas%C2%AE-visual-data-mining-and-machine-learning-demo?autoStart=true
https://video.sas.com/detail/videos/sas-visual-data-mining-and-machine-learning/video/5839971901001/feature-engineering-in-sas-visual-data-mining-machine-learning?autoStart=true

SAS® Viya

Resources

SAS Visual Statistics User’s Guide
http://support.sas.com/software/products/visual-statistics/index.html#s1=2

SAS Visual Data Mining and Machine Learning User’s Guide

http://support.sas.com/software/products/visual-data-mining-machine-learning/index.html#s1=1

SAS Visual Text Analytics User’s Guide

http://support.sas.com/software/products/visual-text-analytics/index.htm|

Overview, Training, Samples and Tips
« SAS Viya Overview
SAS Viya Training

A Beginner’s Guide to Programming in the SAS® Cloud Analytics Services Environment



http://support.sas.com/software/products/visual-statistics/index.html#s1=2
http://support.sas.com/software/products/visual-data-mining-machine-learning/index.html#s1=1
http://support.sas.com/software/products/visual-text-analytics/index.html
https://www.sas.com/en_us/software/viya.html
https://support.sas.com/training/us/paths/viya.html
https://www.pharmasug.org/proceedings/2018/AD/PharmaSUG-2018-AD23.pdf

Resources
Programming

- SAS Studio

« CAS actions documentation

« SAS Github page for SWAT-Python

« SAS Github page for SWAT-R

- More example scripts for using SWAT-R & SWAT-Python



https://support.sas.com/documentation/onlinedoc/sasstudio/#viya
https://go.documentation.sas.com/?cdcId=pgmcdc&cdcVersion=8.11&docsetId=allprodsactions&docsetTarget=titlepage.htm&locale=en
https://github.com/sassoftware/python-swat
https://github.com/sassoftware/R-swat
https://github.com/sassoftware/sas-viya-programming

Useful Websites

Developer.sas.com, Communities.sas.com

SAS for Developers

D

Use the power of SAS Viya in your applications.

Stuck ona problem? Ask the community for helg
gsas While you're here, get 3 SAS tip and sharo what you
know. Thes community of SAS exparts i= heee 1o help
3 you 10 succeed



Developer.sas.com
Communities.sas.com

Questions?

Thank you for your time and attention!

Connect with me:
LinkedIn:
Twitter: @Melodie_Rush

Sas.com



http://www.sas.com/
https://www.linkedin.com/in/melodierush

