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Introduction to Statistical Analysis
m What is Statistical AllﬂlYSiS? l‘ SHIONPEGDY

The science of collecting, analyzing, interpreting, and

presenting data to discover patterns and trends Machine

Computer - Math and

science/|T Statistics
Data

Science

* Support evidence-based decision making Software Traditional
Development Research

~”  Importance in Data Analytics

* Transform raw data into meaningful insights

* Identify patterns and relationships

Domains/Business
Knowledge

b

Applications

* Business intelligence

* Quality control
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Types of Data
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e Categorical Data

Data Types

Qualitative information describing qualities or

characteristics

Il Numerical Data Qualitative (Categorical) Quantitative

Quantitative information expressed as numbers

Ordinal Nominal Continuous Discrete
Numerical Subtypes (ordered) (not ordered) (can be divided) (can’t be divided)

Discrete: Countable values (integers)

Example: Example: Example: Example:
Continuous: Measurable values (decimals) Test grade Nationality Distance Cats
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Measures of Central Tendency

15YroL93.2011

Mean

Average value: Sum of all values divided by number of

observations

[y .
@, Median

Middle value when data is arranged in ascending or

descending order

Mode
Median

Mean

Median

= Mode

Most frequently occurring value in the dataset

Right skew

Left skew Normal Distribution

Note: Choice depends on data type and distribution
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Measures of Dispersion
3 Range

Difference between maximum and minimum values

. o
*e Variance

Measure of how spread data is from the mean

~  Standard Deviation

Square root of variance, indicates data spread in same

units

Note: Higher values indicate greater data variability
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Range

The difference
between the
largest and
smallest value

Variance

The average of
of the squared
differences

from the mean

Standard
Deviation

The square root
of the variance
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Percentiles  Quartiles &
Values below IQR

whichagiven  special percentiles

percentage of  tnat givide data

observations into four parts

fall and measure the
middle 50%
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Probability Distributions

SOIOIRSICON]

/Y Normal Distribution 68 - 95 = 997% I”U|e

Bell-shaped curve, symmetrical around the mean

A 68-95-99.7 Rule

Empirical rule for normal distribution probabilities

2 Binomial Distribution

Discrete distribution for two possible outcomes

Key: 1 = mean, ¢ = standard deviation
v u-30 w-20 u-0 U U+0 u+20 p+do
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Hypothesis Testing

WSS OTONI IO,

W W W  INSTANTASSIGNMENTHELP. . COM

FIVE IMAIN STEPS IN

O Alternative HypOtheSIS (Hl) Step 1) State your hypothesis as a Null (Ho) and
Alternate (Ha) hypothesis.

@ Null Hypothesis (Ho)

IU

Default assumption, no difference or effect

Claim to be tested, contradicts Ho Step 2) Choose a significance level (also called alpha
or o).

P 2) Collect data in a way designed to test the

z p-Value B hypothesis.

4) Perform an appropriate statistical test: compute

J .. . . the —vwvalue and compare from the test to the
Probability of obtaining results if Ho is true sign'?ﬁcance Iovel k=

5 ) Decide whether to “ REJECT ~ the null hypothesis
(Ho) or “ FAIL TO REJECT ~ the null hypothesis(Ho)

N Decision Making

Null Alternative
. i Hypothesis > 3 Hypothesis
Compare p-value to significance level (o = 0.05) =
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Correlation and Regression

°e Correlation /A Best-Fit Line Best-Fit Plane

Measures strength and direction of relationship between

two variables v f} — ,BO _|' /8 1X

~”  Correlation Types 81
8]
Positive: Both increase together Negative: One increases, "
9 ’
other decreases /'
~I
/
/
4- 2
~  Regression Predicted (Y)”
7/
ol Residual
Predictive modeling to estimate relationships ;] /’ M
,»" Observed (Y)
@
/v Line of Best Fit . . .
0 2 -
Straight line that best represents data points
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Mind Maps

"3 Visual Representation

Organize statistical concepts hierarchically

€ GenAl-Generated Content

Al-powered insights and connections

* Key Concepts

Central tendency, dispersion, probability, hypothesis

testing

<. Interconnected Learning

Visualize relationships between statistical methods
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e Relationship
et Betwi
el - Predict Analysis —w > .een
LikelihoodfanEvent Variables
Conditional -
GiverAnotheEvent I—W" Probability — Likelihood
Occurs _ of Events
Hypothesis Statistical
) w-l Significance
Testing ofResults
Probability
Data
Analysis
Subjective ; E
Probabili
. Heasureaf Summarizinc
Central Data i
Tendancy
Probability
Mean Median Mode

Addition
Rule Binominal Poisson
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Recap and Summary

® Key Takeaways

Statistical analysis transforms data into meaningful

insights for decision-making

'\ Analysis Tools

Central tendency, dispersion, probability distributions,

hypothesis testing, regression

£ Automation Applications

Quality control, predictive maintenance, process

optimization, performance monitoring

Thank You!
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Executive Summary Checklist Template

Use this checklist to ensure your executive summary is clear, concise, and impactful.

‘ v | Define the main goal. ‘ Summarize key insights.

KEY
HIGHLIGHTS

< | |=<]

OBJECTIVE & ‘ 7 |
PURPOSE

Explain its importance. Highlight essential data.

\ v Identify the target audience. ‘ Mention major achievements.

(<

Outline industry trends. ‘ @ Show revenue & costs.

v
o'{’,gsgw ‘7‘ Highlight key challenges. :'SMANM(;':;. ‘7’ Outline budget impact.
v

Mention competitive positioning. w Provide financial projections.

S5 8 8

v'| Listkey action steps. Reinforce main points.
p—
RECQ&%%:Q:L:ONS Suggest strategies. >< co#ﬁ;g:'x’;:: £ Emphasize strategic value.
Provide a timeline. Outline next steps.
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