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~EDA and CDA

= EDA (or Descriptive analytics) tells us what
happened up from the data.

= CDA can be separated into two parts:

- Predictive analytics give us clues about the
future, given data and domain knowledge.

—>Prescriptive analytics provide suggestions
for optimizing the future.




1.

Descriptive. Traditional HR metrics are largely efficiency
metrics (turnover rate, time to fill, cost of hire, number hired
and trained, etc.). The primary focus here is on cost reduction
and process improvement. Descriptive HR analytics reveal and
describe relationships and current and historical data patterns. This
is the foundation of your analytics effort. It includes, for exam-
ple, dashboards and scorecards; workforce segmentation; data
mining for basic patterns; and periodic reports.

Predictive. Predictive analysis covers a variety of techniques
(statistics, modeling, data mining) that use current and histori-
cal facts to make predictions about the future. It's about prob-
abilities and potential impact. It involves, for example, models
used for increasing the probability of selecting the right people
to hire, train, and promote.

Prescriptive. Prescriptive analytics goes beyond predictions
and outlines decision options and workforce optimization. It is
used to analyze complex data to predict outcomes, provide deci-
sion options, and show alternative business impacts. It involves,
for example, models used for understanding how alternative

learning investments impact the bottom line (rare in HR).



4 types of Data Analytics
¢ Value

Prescriptive

Predictive

Diagnostic

http://www.kdnuggets.com/2017/07/4-types-data-analytics.html

What is the data telling you?
Descriptive: What's happening in my business?
*  Comprehensive, accurate and live data

+  Effective visualisation

Diagnostic: Why is it happening?

*  Ability to drill down to the root-cause
= Ability to isolate all confounding information

Predictive: What's likely to happen?

*  Business strategies have remained fairly consistent over time

*  Historical patterns being used to predict specific outcomes
using algorithms

*  Decisions are automated using algorithms and technology

Prescriptive: What do | need to do?

*  Recommended actions and strategies based on champion /
challenger testing strategy outcomes
*  Applying advanced analytical technigues to make specific

recommendations
- C) Principa
Complexity (4
] WWW.principa.co.za




Categorical Feature
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https://github.com/souravbose1991/Auto-EDA
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Exploratory data analysis (EDA) Is an approach to
analyzing data sets to summarize their main
characteristics ... EDA is for seeing what the data can

teII us beyond the formal modeling. ---Wikipedia
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= John Tukey: “An approximate answer to the
right question is worth a great deal more than
a precise answer to the wrong question™

- Q: Check EDA (Exploratory Data Analysis)

s George Box: “All models are wrong; but
some are useful.”

- Q: Check Box-Cox transformation
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Types of Data (§ AL %8 3)

Numerical data

I Qualitative DataTypeS I Quantitative

Levels of IJ,,._J
Measurement

Ordinal
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= Mean (- 353k)

= Median (¢ = #&)

= Mode (#3#c)

= Percentiles (p 4 7 #k)
= Quartiles (= 4 - #c)
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Percentage of chart which looks like Pac-man

- Looks like Pac-man

Does not look like Pac-man




90

85
o 80

Box Plot § i (Apartment Rents) ke

[0} 70

65

60

Lower Limit: Q1 - 1.5(IQR) =450 - 1.5(75) = 337.5 Iy
Upper Limit: Q3 + 1.5(IQR) =525 + 1.5(75) = 637.5

—>There are no outliers. e s
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_ Example: Singer Heights Story

Each singer in the NY Choral Society in 1979
self-reported his or her height to the nearest inch.
Their voice parts in order from highest pitch to
lowest pitch are Soprano, Alto, Tenor, Bass. The
first two are typically sung by female voices and
the last two by male voices.

->What is the best way(s) to describe the heights of
these singers?

Note: You may use find the data from web site
http://lib.stat.cmu.edu/DASL/



» Some descriptive statistics

rﬁriable N N*
Soprano 36 0 64.
Alto 35 0 o4.
Tenor 20 0 69.
Bass 39 0 70.
Variable Minimum

Soprano 60.000 62.
Alto 60.000 63
Tenor 64.000 66.

Bass 66.000 69.

Mean

250
386
150
718

Q1
250

.000

250
000

SE Mean StDev
0.312 1.873
0.472 2.795
0.719 3.216
0.378 2.361

Median Q3
65.000 65.000
65.000 67.000
68.500 71.750
71.000 72.000

Max 1mum
68 .000
72 .000
76.000
75.000



Compare the differences!

Data

Boxplot of Alto, Bass, Soprano, Tenor
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KB 94 F K245 X4 HEH b

R wN WER WEZ K YE Y BR OmE
Min. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00
12 27.00 8.00 11.00 4.00 &.00 6.0022.00 13.0 18.00
[st Qu. 34.00 16.00 22.00 12.00 15.00 12.00 32.00 28.0 30.00
Median 44.00 34.00 34.00 29.00 34.00 23.00 45.00 39.0 39.00
Mean  43.56 36.68 36.36 34.36 38.88 28.75 46.16 38.7 39.31
drd Qu. 53.00 56.00 49.00 56.00 60.00 41.00 60.00 50.0 49.00
881 00.00 69.00 59.00 61.00 76.00 57.00 71.00 356.0 55.00
Max. 93,00 98.00 100.00 100.00 100.00 100.00 99.00 89.0 90.00
st.d, 13.88 23.88 18.72 25.97 27.00 21.50 19.39 16.20 14.46
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12.8 42.7 51.2 62.5 73.9
14.8 42.8 51.7 62.7 74.2
21.5 43.5 51.9 62.9 74.8
222 44.2 524 63.1 75.2
23.8 44.2 53.0 63.8 73.5
30.0 45.1 53.3 63.9 75.8
30.5 45.1 53.6 63.9 76.1
322 45.7 56.1 65.5 76.9
32.7 47.2 574 63.9 77.2
33.7 47.4 57.5 67.0 78.4
34.1 48.0 57.5 67.1 79.6
34.9 48.3 584 67.2 80.1
35.6 49.1 59.1 67.3 80.9
36.1 49.1 59.5 08.0 82.0
36.9 49.2 59.7 69.0 83.7
37.5 494 60.1 70.8 83.7
40.8 49.6 60.2 71.2 84.0
41.3 49.7 60.8 722 84.3
42.0 50.8 61.4 73.2 84.7
42.5 50.9 61.8 73.8 83.7
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Variable Minimum Max 1mum (1 ()3
i 30,55 85.79 48.26 72.52
e | 12,89 57.54 19,90 38.56

= 12,89 85.79 44 5] 70,38
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Boxplot of Data
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Germination rate (%)

Boxplot can detect between variations!

Likely there are real differences

70

60 -

50

40

30

|
I —
—_

20

| | | |
10% 20% 50% 70%

Smoke Application Rate

Germination rate (%)

Unlikely there are real differences
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https://saeappliedstats.tech/analysis-of-variance.html




Weight (g)

R data “chickwts”, weights of chickens fed
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(Simpson Paradox)



http://upload.wikimedia.org/wikipedia/commons/4/47/Simpson's_paradox_continuous.svg
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i (Central Limit Theorem)

= X, Xy, X, 2 I AR 2 B RRA R
2p) S € %M - EREEE AN B R A

"2 5 N(0.1)

s/+/n

TARRZE R p AR - A fRF i sl
(Identically and Independently distributed) £ g
#(Random) = o

68



Rk E:

s ¢ 2 &' Z 32 (Central Limit Theorem, CLT)
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Empirical Rule
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https://hyperskill.org/learn/step/24676



Central Limit Theorem
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Distribution
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Central Limit Theorem (Conti.)

Sampling
Distribution
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(n=35) [ 1 1 1 1 I I I I I ] ] ]
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Sampling
Distribution
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3. Two-tailed: Ho:pt =g Hy:pt # Uy



Hypothe3|s Testing ( B3k #% T_)

I:IHypotheS|s testing Is to determine whether a
statement about the value of a population
parameter should or should not be rejected.

CONull hypothesis (& #& B-3%), Hy, is a tentative
assumption about a population parameter.

OAlternative hypothesis (= i&zk), H,, Is the
opposite of what is stated in the null hypothesis.




P valuer? 38 # T

. p:Er (p-value) © % fm & BK 5 EFF > IRE
AR EFN (N {1EE) S5 d o
2PEF AR 5 B )p &£ ’E‘P{T ’ *’i ARE B 2L
Bd o GLipF gl RRERGD VL)

n LA ﬁﬁ\P-‘%ﬁ;}g}%rr] (Inverse Probablllty)
Dt aei BFRIRT 0 Ry g 44 g 2 (

SPY®) TR

91



~ Suggested Guidelines for p-Values

O Less than 0.01: Overwhelming evidence to reject H,
O Between 0.01~ 0.05: Strong evidence to reject H,
O Between 0.05 ~ 0.10: Weak evidence to reject H,
O Greater than 0.10: Insufficient evidence to reject H,

https://image.shutterstock.com/ima
ge-photo/be-not-that-question-text-
600w-246702544.jpg

https://image.shutterstock.com/i
mage-vector/vector-illustration-
hamlet-play-isolated-600w-
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7% A ) 3 3}
(Irregular) ¥R (Irregular)
(Regular)

l' 0.475 | 0.473 l
0.025 0.025
7=-1.96 7=1.96




Type | Error

CIBecause hypothesis tests are based on sample
data, we must allow for the possibility of errors.

OA Type | error is rejecting H, when it is true.

CThe probability of making a Type | error when

the null hypothesis is true as an equality Is called

the level of significance.

CIHypothesis testing that only control for Type |
error 1s often called significance test.




Type Il Error

OType Il error: Do not reject Hy when it is false.
1t i1s difficult to control for the Type 1l error.
CStatisticians avoid the risk of making a Type Il

error by using “do not reject H,” rather than
“accept H,”.




Type I error Type 11 error
(false positive) (false negative)

=N E! ‘ You’re not
| ' = =8 pregnant |

You’re
pregnant

https://cdn.shopify.com,

/s/files/1/0882/2472/files/type-i-and-type-ii-errors_grande.jpg?1529108046624782202



Type | and Type Il Errors

Conclusion

Accept Hy
(Conclude i < 12)

Reject H,
(Conclude x> 12)

Population Condition
H, True H, False
Correct
Conclusion Type Il Error
Correct
Type [ Eror Conclusion
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