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Learning Lab
Structure

e Presentation
(30 Minutes)

o Q&A
(15 Minutes)

i

oty

Your Hosts!

Matt Dancho David Curry

Founder of Business Science, Matt designs and Founder of Sure Optimize, David works with
executes educational courses and workshops that businesses to help improve website performance and
deliver immediate value to organizations. His passion is SEO using data science. His passion is ethical Machine
up-leveling future data scientists coming from Learning initiatives.

untraditional backgrounds.




@

R in Production
o Demo
o New Tools

In Production

0o ~[Google
hitp://127.0.0.1:7795

Open in Browser

HR Analytics  Employee Risk Risk  Executive Report

Employee Number: Attrition Risk

30 -

Attrition Prediction: No

Elevated Risk Prediction: 20.84%
Low Risk Prediction: 79.16%

Feature Contributions to Attrition Risk

Job Role:
Sales Executive

Department:

Why Production?

-002 0 002 004 006 008 01 012

Low Risk M High Risk

Workflow for Business Value

Business Science University 2018

How,_To_Learn_R/Shiny_App_Employee_Attrition_Predictor/R/application - Shiny

Employee Risk Assessment: Low

Feature Description Map

Feature

Over Time = Yes

12 < Years With Curr Manager
5 < Training Times Last Year
Years Since Last Promotion <=4
Monthly Income <= 5693

22 < Distance From Home

Total Working Years <= 10.5

Job Role = Sales Executive

Direction
High Risk
Low Risk
Low Risk
Low Risk
High Risk
High Risk
High Risk

High Risk

Accelerated Learning Plan
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Can( Be Used In Production? ﬂ/\’“‘;

What is Production? What is Shiny?
Putting a data science product A web framework for building data
in the hands of decision science products that go into the
makers hands of decision makers

Makes going from
concept to production fast



Demo Time!

RStudio File Edit Code View Plots Session Buid Debug Profile Tools Window Help

OCHe #o S %

~[Google Drive/Business ScienceLearning Labs/2010-01-09-How_To_Learn_R_Fast/Shiny_App_Employes Attrition_Predictor - master - RStudio
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Bresomemd - [ DappR
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hiny
shinythenes

pred
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s - application_data
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186:45 [ server(input, output,session)

Console | Terminal - Jobs

~/Google Drive/Business Science/Learning Labs/2019-01-09-How_To_Learn_R_Fast/Shiny_App_Employee Atriton_Predictor/
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label: unnamed-chunk-2 (with options)
L 1

echo: logi FALSE

Environment  History  Connections | Git
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~/Google Drive/Business Science/Learning Labs/2019-01-09-How_To_Learn_R_Fast/Shiny_App_E

Open in Browser

HR Analytics  EmployeeRisk ~ Department Risk

Employee Number:

891

Attrition Prediction: Yes

Elevated Risk Prediction: 47.08%
Low Risk Prediction: 52.92%

Job Role:
Manager
Department:
Human Resources
Education Field:

Human Resources

Business Science University 2018
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=
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Attrition Risk
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°
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W High Risk M Low Risk
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Lo
Feature Description Map

Feature Direction
Over Time = No Low Risk
Stock Option Level = 0 High Risk
28 < Years At Company High Risk
6 < Num Companies Worked ~ High Risk
Job Satisfaction = Low High Risk
Training Times Last Year <=2  High Risk
Job Level =3 High Risk
Work Life Balance = Better Low Risk



Can D Be Used In Production?

Can Shiny be used for production?

* 2015 answer: “Yes, it's quite possible”

e 2019 answer: “Yes, it’s quite easy”

rstudio

“Yes, it’s quite easy.”

-Joe Cheng, CTO RStudio
Keynote at Rstudio::conf 20719



New Tools

New tools for Shiny in production

RStudio Connect - On-premises Shiny serving with §
push-button deployment
hnpxummmmﬁoﬁmmf_ommmnnecu y

shinytest
shinyloadtest
profvis

shinytest - Automated U1 testing for Shiny

shinyloadtest - Load testing for Shiny

profvis - Profiler for R (not new but still very important!)
https://rstudio,github.io/profvis/

Plot caching - Dramatically speed up repeated plots
http://shiny.rstudio.com/articles/plot-caching html

Async - Last resort technique for dealing with slow operations
https://rstudio githut

rstudiozcopf

“We have new tools.”

-Joe Cheng, CTO RStudio
Keynote at Rstudio::conf 2019




New Tools

shinytest

What has broken as your app has evolved?

~[Dropbox/Projects/shinytest/inst/diffviewerapp - Shiny

L] [ ]
Differences between expected (old) and current (new) test results for 081-widgets-gallery: mytest -
4 Saveandquit % Quit
@ 00Ljson
[ ooLpng
Test event recorder o1 I
{
(@] Take snapshot
'HJ Save script and exit test event recorder
(%) Quit without saving B o &
"actionOut": "[1] 1\nattr(,\"class\")\n[1] \"integer\" \"shinyActionButtonValue\"",
On exit savw - e
"dateQut":
| mytest 4 :
Open script in editor on exit I —

Run test script on exit

Recorded events

Event type Name



https://rstudio.github.io/shinytest/articles/shinytest.html

New Tools

J/' [ shinyLoadTestUIFP X \\\

&

shinyloadtest

How well does your application scale?

C | ©® file:///home/alan/github/rstudio/shinyloadtest/docs/articles/case_study_report2.html Yo Q@ & T © -+ ©

Shiny:loadtest

ES Sessions

Session Duration

]

Event Waterfall

(O Latency
iy

(U Event Duration

¥ Event Concurrency

5 simulated users executing back to back sessions. Warmup or cooldown sessions (that are desaturated) start before
or end after the vertical dotted line. Note that narrower event bars mean better performance.

: T A \Il il l“ L1 1| o
i : | w d* |
5 i ' ' s ~
ol |llﬂ i T
° G 200 30
B Homepage | scss stert sessicn [ caxuse (8 warmup / Cootiown



https://rstudio.github.io/shinyloadtest/

New Tools

profvis

How efficient is your code?

library(profvis)

profvis({

data(diamonds, package "ggplot2")

plot(price carat, data diamonds)
m <- 1lm(price carat, data diamonds)
abline(m, col “"red")
})
Flame Graph Data Options «
<expr> Memory Time
library(profvis)
profvis({
data(diamonds, package - "ggplot2”)
plot(price - carat, data - diamonds 11.9 1320
m <- lm(price - carat, data famonds 5.4 20
abline(m, col = "red"
1
|deparse plot.xy
|plot.default
|plot
|do.call
plot.formula
plot
T T T T T T T
0 200 400 600 800 1,000 1.200
Sample Interval: 10ms 1340ms



https://rstudio.github.io/profvis/

Can D Be Used In Production?

Performance workflow

1. Use shinyloadtest to see if it’s fast enough

2. If not, use profvis to see what’s making it slow

3. Optimize

1. Move work out of Shiny (very often)

2. Make code faster (very often)
3. Use caching (sometimes)
4. Use async (occasionally)

4. Repeat!
rstudioicg

“Recipe for performance.”

-Joe Cheng, CTO RStudio
Keynote at Rstudio::conf 2079



Why
Production?



Per Year

How much you can save your organization by solving a

large business problem



Case Study: True Cost of Employee Churn

calculate_attrition_cost <- function(

t Direct Costs
separation_cost
vacancy_cost

sfiffionts A SIMPLE CALCULATION

# Produc g
net_revenue_per_employee
workdays_per_year
workdays_position_open
workdays_onboarding
onboarding_efficiency

# Dire
direct_cost < (separation_cost, vacancy_cost, acquisition_cost, placement_cost)

: $78K COST / EMPLOYEE

productivity_cost <- net_revenue_per_employee / workdays_per_year *
(workdays_position_open + workdays_onboarding * onboarding_efficiency)

avings of Salary ] ts ( ction)

salary_benefit_reduction <- salary / workdays_per_year * workdays_position_open IF URGANIZATIUN

im Tu * Employee

cost_per_employee <- direct_cost + productivity_cost - salary_benefit_reduction EACH YEAR
# t o Tur =mm

total_cost <- n * cost_per_employee

return(total_cost)




S15M / YEAR
PROBLEM
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You Only Generate
Business Value When
You Effect Decision



Cause & Effect

1: 870 Open in Browser

HR Analytics  EmployeeRisk  Department Risk

Employee Number:

891

Attrition Prediction: Yes

Elevated Risk Prediction: 47.08%
Low Risk Prediction: 52.92%

Job Role:
Manager
Department:
Human Resources
Education Field:

Human Resources

Business Science University 2018

~/Google Drive/Business Science/Learning Labs/2019-01-09-How_To_Learn_R_Fast/Shiny_App_Employee_Attrition_Predictor/R/application -

Executive Report

Attrition Risk

Employee Risk Assessment: Low

Feature Contributions to Attrition Risk

Feature

Over Time = No

Stock Option Level =0
28 < Years At Company

6 < Num Companies Worked

Job Satisfaction = Low

Training Times Last Year <=2

— T T T T T T
-014 012 -0.1 -0.08 -0.06 -0.04 -0.02

W High Risk B Low Risk

Job Level =3

o;
2
o

Work Life Balance = Better

THE

“BETTER DECISION-MAKING”

EFFECT

Feature Description Map

Direction
Low Risk
High Risk
High Risk
High Risk
High Risk
High Risk

High Risk

Low Risk

Monitoring Impact of Decision Making Improvements
emplovee churn

10.0%

5.0%

$800,000

$400,000

$0

$4,000,000

$3,000,000

$2,000,000

$1,000,000

$0

savings

$1,100,000

Cum_8avi

,

==

Jan 2017 Apr 2017 Jul 2017 Oct 2017
Date




Workflow

For Business Value



Data Science Workflow

Business Value

Business
Problem Technical skills Efficient processes

Reformat Transform Model Reporting Deploying
. & Hypothesize & &
Bogquire Clean Visualize Validate

Data

Explore Alternatives

Distribution

Preparation

Experimentation “

Communication




Data Science Workflow

Business

= = o Business Value
Problem Technical skills Efficient processes

; tidymodels .
s ccccccnadibiccccnnes - P~ @ B-----D T - - e --IOJ VG - - -

) (E [ rmarkdown
stringr lubridate T 2

Model

Reformat Transform Reporting Deploying
- & Hypothesize & &
Bogquire Clean Visualize Validate

Data

Explore Alternatives |

Preparation Experimentation “ Distribution

Communication

Apply Tools To Problem ‘R ¢

Data Science
Toolchain



Data Science Workflow

tidyverse

Building

e HTML

e (CSS
rmarkdown

Testing

e shinytest
e shinyloadtest
e profvis

Data Science Toolchain



Fast/Shiny. App_Employee_Attition_Predictor/R/appiication

o
Data Science WOorkflow e e soem o

Employee Number: Attrition Risk M > /
-
- Employee Risk Assessmeniggw ! -
Attrition Prediction: Yes H2° ai (

Elevated Risk Prediction: 47.08% Faawufa Contribitions to/Attrition Rls Feature Descriptiyn Map i
Low Risk Prediction: 52.92%
Feature Direction -

JobRole: Over Time = No Low Risk
Manager o
Department GGG )
Human Resources 0
Education Field:
Human Resources -
High Risk
W O 1 oo b b 0w b ok obe JobLevel =3 High Risk
 High Risk ® Low Risk
Business Science University 2018 o e B e S B LoWRI == = e =
Date

Business
Problem Technical skills Efficient processes
|

Business Value

..o @@ - D

rmarkdown

stringr lubridate

Model
&
Validate

Transform
Hypothesize &
Visualize

Reformat
&
Clean

Reporting Deploying

Acquire
Data

Explore Alternatives

Preparation . Experimentation Reflection Distribution
Learning &

Communication




Case Study

For Generating
Business Value



Data Science Workflow

# 1C. Measure The Drivers ----

# Collect Information on Employee Attrition: On going

# Develop KPI's: Industry KPIs: 8.8%

dept_job_role_tbl %>%

count(Department, JobRole, Attrition) %>%

count_to_pct(Department, JobRole) %>%

assess_attrition(Attrition, attrition_value = "Yes", baseline_pct = 0.088) %>%

mutate(

cost_of_attrition

Department

Sales

Human Resources
Research & Development
Sales

Research & Development
Research & Development
Sales

Research & Development
Research & Development
Research & Development

1-10 of 10 rows

calculate_attrition_cost(n

JobRole

Sales Representative
Human Resources
Laboratory Technician
Sales Executive

Research Scientist
Healthcare Representative
Manager

Manufacturing Director
Manager

Research Director

n, salary = 80000)

Attrition

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

pct

0.40000000
0.30769231
0.21875000
0.18315018
0.16602317
0.07619048
0.06451613
0.05691057
0.04166667
0.02739726

above_industry_avg cost_of_attrition

Yes 2040566.7
Yes 941800.0
3845683.3

3924166.7

33747833

627866.7

156966.7

549383.3

156966.7

156966.7

Size the Problem




Data Science Workflow

Estimated Cost of Attrition by Department & Job Role

Looks like Sales Executive and Laboratory Technician are the biggest drivers of cost

Sales: Sales Executive $392M .
Research & Development: Laboratory Technician $385M '
Research & Development: Research Scientist $337M '
Sales: Sales Representative $2.04M ’
Human Resources: Human Resources
Research & Development: Healthcare Representative
Research & Development: Manufacturing Director
Research & Development: Research Director
Research & Development: Manager
Sales: Manager

$0 $1,000,000 $2,000,000 $3,000,000 $4,000,0(
Cost of Attrition

Visualize Employee Churn Cost



Data Science Workflow

H20 Leaderboard Metrics

Ordered by: auc

# 2. Modeling ----

h2o0.init()
split_h20 <- h2o.splitFrame(as.h2o(train_tbl), ratios = c(0.85), seed = 1234)
train_h2o0 <- split_h2o[[1]]
valid_h2o0 <- split_h2o[[2]]
test_h20 <- as.h2o(test_tbl)
y <- "Attrition" i
x <- setdiff(names(train_h20), y) = (052) (035)
2 11. GBM_grid_0_AutoML_2018042 odel_1 {0s1) {035
automl_models_h2o0 <- h2o.automl( 5 12 DeepLearming_0_AutoliL_20180424_105610 (08) {038]
X = i 13. GBM_grid_0_AutoML_20180424_105610_model_15 {4 {w;]
Y: = 14. GBM_grid_0_AutoML_20 10 {0.79] {027]
training_frame = train_h2o, R el 5 o i
validation_frame = valid_h2o, R ]
leaderboard_frame = test_h2o, T =g G
max_runtime_secs = 30, “ﬁm_iji ¢:sﬁ,i_ = T [
nfolds = 5 e gy P
20. GBM_gnd_0_AutoML_20180424_1056 1;\7 7\7'
model_type a DeeplLearning a GBM GLM StackedEnsemble

Predict Employee Churn Risk



Data Science Workflow

explainer <- train_tbl %>% Case: 1
select(-Attrition) %>% ::El:bﬁfy: 0.81
]_-i_me( Explanation Fit: 0.32
model automl_leader, OverTinei='Vas _
bin_continuous TRUE,
n_bi ns = 4 ’ 4 < NumCompaniesWorked -
quantile_bins TRUE -

JobLevel =1

StockOptionLevel = 1 -

BusinessTravel = Travel_Frequently

explainer

Feature

explanation <- test_tbl %>%
slice(5) %%
select(-Attrition) %>%

13.8 < DistanceFromHome

1ime .. explain( YearsAtCompany <=3 -

explainer = explainer,

n_label S 1 ) Department = Research & Development -

n_features = 8,

. 0.0 0.1 0.2
n_permutations = 5000, —_—
. el
kernel_width =1 -
. Supports . Contradicts

Explain Features Employee Churn Risk



Data Science Workflow

® 7. ® ~/Goqg|e Drive/Business Science/!_eaming !_abs/2019-01»09-How_Tu_Learn_R_Fasl/Shiny,App_ pi _Attrition_Predi r ication - Srhinyr

Open in Browser

http://127

HR Analytics  EmployeeRisk ~ DepartmentRisk  Executive Report

Employee Number: Attrition Risk Mar ent Strategies /

891 -

Employee Risk Assessment: Low

Attrition Prediction: Yes

Elevated Risk Prediction: 47.08% H o O I Feature Contributions to Attrition Risk
Low Risk Prediction: 52.92%

Feature Description Map

Feature Dire;
Job Role: Over Time = No Low Risk
Manager

Stock Option Leyg High Risk
Department:

Human Resources
Education Field:

Human Resources

Training Time! High Risk

"4 -012 -01 -008 -006 -004 -002 O 0bz 004 | Job Level =3 High Risk
M High Risk ™ Low Risk

Work Life Bal = t Risk
Business Science University 2018 ork Life Balance = Better Low Ris|




Monitoring Impact of Decision Making Improvements
emplovee churn

20.0%

Data Science
Workflow =

5.0
Better decisions benefits the
i . . o ).0%
organization financially
- -~
(81,100,000
$800,000
$400,000
$0
y
$4,000,000 $4,300,000

$3,000,000
$2,000,000
$1,000,000

S0

Jan 2017 Apr 2017 Jul 2017 Oct 2017
Date




$4.3M

Per Year Savings




Fast/Shiny. App_Employee_Attition_Predictor/R/appiication

o
Path to Business Value

Employee Number: Attrition Risk M > /
-
- Employee Risk Assessmeniggw ! -
Attrition Prediction: Yes H2° ai (

Elevated Risk Prediction: 47.08% Faawufa Contribitions to/Attrition Rls Feature Descriptiyn Map i
Low Risk Prediction: 52.92%
Feature Direction -

JobRole: Over Time = No Low Risk
Manager o
Department GGG )
Human Resources 0
Education Field:
Human Resources -
High Risk
W O 1 oo b b 0w b ok obe JobLevel =3 High Risk
 High Risk ® Low Risk
Business Science University 2018 o e B e S B LoWRI == = e =
Date

Business
Problem Technical skills Efficient processes
|

Business Value

..o @@ - D

rmarkdown

stringr lubridate

Model
&
Validate

Transform
Hypothesize &
Visualize

Reformat
&
Clean

Reporting Deploying

Acquire
Data

Explore Alternatives

Preparation . Experimentation Reflection Distribution
Learning &

Communication




How to get to

Production



Learning R is a Hill Climb

THE GOAL
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Learning R is a Hill Climb
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Learning R is a Hill Climb
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Learning R is a Hill Climb
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Learning R is a Hill Climb

Functional

Data Clean ng
& Manipulation




Learning R is a Hill Climb

Advanced Functional

Data Science

Data Ceaning
& Manipulation




Learning R is a Hill Climb

THE GOAL — —— — —Jp
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Functional
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Advanced
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Last Mile

Is Challenging



Last Mile is Challenging




Last Mile is Challenging

Build App

~IGoogle Drive/Business ScienceLearning Labs/2019-01-09-How.To,Lear.R/Shiny_ App.Employee.Atiton Predicto/R/appliation - Shny.
Open in Browser 25 pubiish -

HR Analytics  EmployeeRisk  DepartmentRisk

Employee Number: Atrition Risk

30 -
Employee Risk Assessment: Low

Attrition Prediction: No

Elovaad Riek Preditionea0.54% Feature Contributions to Attrition Risk

Low Risk Prediction: 79.16%

Feature Description Map

HTML CSN

Over Time = Yes High Risk

Job Role:

Sales Executive.

Department LowRisk
Sales LowRisk
Education Field: %
LowRisk —r
Marketing -
High Risk . | /
A \ 7
High Risk
"o Wi ooe 0 % obs obs o1 forking Years <= 10.5 High Risk
LowRisk W High Risk
Job Role = Sales Executive High Risk

Business Science University 2018




Last Mile is Challenging

Build App

Open in Browser

HR Analytics  EmployeeRisk  DepartmentRisk  Executive Report

Employee Number: Atrition Risk

30 -

Attrition Prediction: No

Elovaad Riek Preditionea0.54% Feature Contributions to Attrition Risk

Low Risk Prediction: 79.16%

Business Science University 2018

~IGoogle Drive/Business ScienceLearning Labs/2019-01-09-How.To,Lear.R/Shiny_ App.Employee.Atiton Predicto/R/appliation - Shny.

25 pubiish -

Employee Risk Assessment: Low

Feature Description Map

HTML CSN

Job Role: High Risk
Sales Becutive
Department LowRisk
Sales LowRisk
Education Feld:
LowRisk
Marketing
High Risk
High Risk
o High Risk
JobRole = Sales Executive High Risk

/D) shinyLoadTest i x \(__|

Test App

5 c o

_study_report2 NLTRS © 90

Shiny:loadtest

Sessions

Ll

Session Duration

]

Event Waterfall

@© Latency

( Event Duration

¥ Event Concurrency

5 simulated users executing back to back sessions. Warmup or cooldown sessions (that are desaturated) start before
or end after the vertical dotted line. Note that narrower event bars mean better performance.

nm M:u HI liuil

IR T | Ll

shinyloadtes

Library protvis

profvia(
data(dianonds, package = "ggplot2”)
plot(price - carat, data - diamonds
In(price - carat, data - diamonds)
abline(m, col = “red")

Test event recorder

| Take snapshot

'EJ Save script and exit test event recorder

>:< Quit without saving

flame Graph 0t Opions -
protuia( ‘mytesl
dutadianonda, package - *ggplotz
s 1320 Open script in editor on exit
e 2 Run test script on exit
Recorded events
Event type Name
o et " )

oot ‘ '
Sample Inervls 10ms 1340ms

A1) o~ AR




Last Mile is Challenging

Production Test App

/D) shinyLoadTest i x \(__| A
= Cc |0 i i _study_f t2.html * % @ @ (5] - ® O
Shiny:loadtest m Run Sine
B3 Sessions
5 simulated users executing back to back sessions. Warmup or cooldown sessions (that are desaturated) start before
= Session Duration or end after the vertical dotted line. Note that narrower event bars mean better performance.
M Tim
Il Event Waterfall Iw i | 1 lh
LR
© Latency 1 H ‘ I““
Y Fanimn |
B Sh ’ny’ dtes
~Goap DrveBusiess ScincelLerring Labe/2010-01-09-on.To Lo, Shry_Aze_Empleyse ALon Precitonlagpication - Sy
0ot nsromser
HR Analytics  EmployeeRisk  DepartmentRisk  Executive Report
Library (profvis) Test event recorder

Attrition Risk .

Employee Number: ey
30 - data(diamonds, package = "ggplot2”) | Take snapshot

Employee Risk Assessment: Low plot (price - carat, data - diamonds

m < Im(price - carat, data - diamonds) . "
Attrition Prediction: No abline(m, col = “"red") 'E] Save script and exit test event recorder
s Feature Contributions to Attition Risk w— ) a
Elevated Risk Prediction: 20.84% G - .
Low Risk Prediction: 79.16% Featie Descriton Man %) Quit without saving
et Flame Graph 0t Opions -

Direction .
Job Role: = High Risk Y
L e et [ mytest
Department LowRisk dutadianonda, package - *ggplotz
i . LowRisk oiics e at [ 19 s30; Open script in editor on exit
sl owRis price - carat, data - dianon sa o X .
Education Field: “tinea, col Run test script on exit

LowRisk
Marieting

High Risk Recorded events

High Risk Event type Name

e B e o High Risk i
Low Risk W High Risk seprselploc sy il
Job Role = Sales Executive High Risk

Business Science University 2018

_ shinytest

o :
> VIS o~ o s ~




Path To Top Can Be
Accomplished
FAST



The Plan



JR-TrRACK

THE PLAN

Data Science For Business with R
(DS4B 201-R)

R Shiny Web Apps For Business
(DS4B 301-R)

Project-Based Courses with Business Application

Data Science Foundations
7 Weeks

Business
Reporting

Functional
Programming &

Data Cleaning &
Manipulation

Business Science University

Machine Learning & Business Consulting
10 Weeks

Business Science .
Problem Framework ==

Advanced H.00
Xel|
.Data 2 4 Advanced
Science Functional

Programming &

Advanced
Data Wrangling

Visualization

Web Application Development
6 Weeks

-
-
Testing
- shinytest
Web Apps - shinyloadtest

- profvis

Building
- Shiny
-HTML & CSS

R-Track



JR-TRACK THE RESULT

7 WEEKS

gt

Data Science For Business with R
(DS4B 201-R)

10 WEEKS Advanced H

Data Science

¥

R Shiny Web Apps For Business
(DS4B 301-R)
6 WEEKS

Functional Programming
& Modeling

ggplotz ) LW ~
Z a v-'/"'i % i
< ‘Tl\lﬁm\é\t\d/ — . \\\\\~ L strindr Iubriilate

Data Cleaning &

23 WEEKS!

(OR LESS)

Business Science University
R-Track

L] WH




DS4B 101-R: Business Analysis With
R

fundamentals ©
a Matt Dancho

MSRP: $349

Save: $52

DS4B 201-R: Data Science For
Business With R

Original Price: $844

black-box model explanations using R

@ ccooce _R-TRACK BUNDLE

MSRP: $499 MSRP: $844

Save: $78 Save: $207


https://university.business-science.io/p/ds4b-101-r-business-analysis-r/?coupon=ds4b15
https://university.business-science.io/p/hr201-using-machine-learning-h2o-lime-to-predict-employee-turnover/?coupon_code=DS4B15
https://university.business-science.io/p/data-science-for-business-ds4b-101-201-r-bundle/?coupon_code=DS4B15

R)-TRACK

THE BONUS

Start your journey with 15% OFF

PROMO Code: learninglabs

university.business-science.io

Project-Ba

Data Science Foundations
7 Weeks

Data Science For Business with R
(DS4B 201-R)

ed Courses with Business Ap

Machine Learning &
Business Consulting
10 Weeks

R Shiny Web Apps For Business
(DS4B 301-R)

plication

Web Application Development
6 Weeks

©

nnnnn

Testing
- shinytest
- shinyloadtest

3

-
AL
il N

Business Science University
R-Track



