
MATH 10

INTRODUCTORY STATISTICS

Ramesh Yapalparvi



Classes

• Tuesday and Thursday, 10:10 am– 12 pm, Kemeny 108.

• Tentatively : lecture, in-class exercise + break, lecture.

• Current plan: put slides and exercises on our webpage after every lecture.

• X-hours : Wednesday, 4.35 pm – 5.25 pm, Kemeny 108.

• X-hours are not used, unless I announce in class and send out an email.

• That being said, do not schedule anything in that time slot that you cannot skip.

• Office hours :  Tuesday & Thursday  8:30am-10am, Kemeny 335.



Syllabus, Homework, Grades
• Free online textbook : http://onlinestatbook.com/

• Will cover most of the textbook but will skip some sections/chapters.

• 30% weekly homework. Will give out first one next Tues, due the following Tues.

• Each homework might have different points assigned but carry the same weight.

• Your other homework : read and understand the relevant chapters in the textbook.

• 30% midterm exam : in class, week 5, Thurs, Chapter 1 to 11

• 40% final exam : in class, week 10, Tues, Chapter 1 to 19, cumulative

• Website: https://math.dartmouth.edu/~m10s18/

http://onlinestatbook.com/
https://math.dartmouth.edu/~m10s18/


Week 1

• Chapter 1 – Introduction

What is Statistics? Why do you need to know Statistics? 

Technical lingo and concepts: Sampling, variables, percentiles, scales, distributions, 
summation, linear transformations, logarithms.

• Chapter 2 – Graphing Distributions

Visualizing data containing qualitative and quantitative variables. Histograms etc.

• Chapter 3 – Summarizing Distributions

Central tendency: mean, median, mode. Variability: variance.



Chapter 1 - Introduction

• Statistics : the mathematics of working with data.

- How should we analyze or interpret data?

- How should we present data graphically?

- Given a set of data, how can mathematics be applied to give us more information?

• Why study statistics?

- Data science and big data.

- Statistics is practical.

- Statistical literacy is important.



Statistics in social issues and the news: E.g. gender bias.

Source: Wikipedia

So…

Do we get out the 
pitchforks… 

...or not?

¯\_(�)_/¯



Statistics in social issues and the news: E.g. racial bias.



Statistics in social issues and the news: E.g. the justice system.

"The truth is rarely pure and 
never simple.” 

― Oscar Wilde, 

The Importance of Being 
Earnest



Statistics in investing and finance: E.g. risk-returns trade off

A common heuristic is that riskier 
investments should provide 
higher returns.

But how do we quantify the 
“returns” and “risk” of a 
company’s stock?



Statistics in healthcare decisions: E.g. cancer treatments

Source: https://www.forbes.com



Descriptive vs Inferential Statistics

• Chapter 1, Section 4

• Descriptive statistics provides a summary and description of the data. 

• Chapter 1, Section 5

• Inferential statistics

• Collect data: sampling from a population (next slide).

• Make intelligent guesses using our data.



Population vs Sample

• Chapter 1, Section 5

• “In statistics, we often rely on a sample --- that is, a small subset of a larger set of data --
- to draw inferences about the larger set.“

• “The larger set is known as the population from which the sample is drawn.”

How to sample?

• Simple random sampling.

• Random assignment – treatment and control group. à next slide

• Stratified sampling.



Random assignment of treatment and control groups



Stratified Sampling

• This method can be used if the population has a number of distinct strata or 
groups

• First identify members of your  sample who belong to each group

• Randomly sample from each subgroup in such a way that the sizes of the group 
remains the same as population



Variables
• Chapter 1, Section 7

• Numerical variables

• Be comfortable with using 
variables in place of numbers.

• Sometimes we might play with 
(random) variables that does not 
have numerical values attached 
to them yet. 

E.g. !", !#, !$, !%



Things we can do to variables…

• Miscellaneous Topics in Chapter 1 – Section 12, 13, 14

• Summation Notation.

• Linear Transformation.

• Logarithms.



Things we can do to variables…

• Chapter 1 – Section 12

• Summation Notation.
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Things we can do to 
variables…

• Chapter 1 – Section 12

• Linear Transformation.

Well, this is not exactly linear, but we’ll 
follow the textbook’s lingo. 

Our use of the word linear and how it 
differs from general mathematic usage is 
mentioned in Chapter 3, section 18.



Things we can do to variables…
• Chapter 1 – Section 14

• Logarithms : An example of a non-linear transformation.

• !"#$ % = how many 'we need to multiple together to get %
• Or, the power ' needs to be raised to, to get %

• E.g. !"#() ()) = *, !"#() ())) = +, !"#* , = +.

• !"#$ %. = !"#$ % + !"#$ .
• !"#$ %

. = !"#$ % - !"#$ .



Variables
• Chapter 1, Section 7

• Independent and dependent variables.

Many examples in your textbook. :3

• Qualitative and quantitative.

Qualitative/categorical : hair color, movie preferences etc. Quantitative : numbers!

• Discrete and continuous.



Percentiles

• No standard universal 
definition.

• E.g. standardized tests (SAT, 
GRE) percentiles.

• Rough intuition : “if the 65th

percentile score is 50, then 65% 
of the people scored lower than 
50”.

• We will follow the textbook’s 
preferred definition.



Distributions

• How much data is in each 
type/category.

• We often want a visual 
representation of this.

• Symmetric vs skewed 
distribution. Chapter 3, 
section 11.



Distributions often seen in the wild…



Chapter 2 – Graphing Distributions
• Visualizing data helps us see patterns, support our conjectures, and can also help sell

our ideas.

• https://www.youtube.com/watch?v=jbkSRLYSojo

• Hans Rosling, Statistician, on the BBC YouTube channel.

https://www.youtube.com/watch?v=jbkSRLYSojo


Chapter 2 – Graphing Distributions
• Unfortunately, sometimes visualization sell our ideas a little bit too well.



Chapter 2
• Qualitative variables

• Not numerical. Usually categories. E.g. hair color, favorite movie etc.

• Use frequency tables, pie charts, bar charts to visualize.



• Qualitative variablesDepartment Enrollment

Physics 250

Math 125

Engineering 325

Biology 125

Phycology 175



Chapter 2
• Qualitative variables

• Not numerical. Usually categories. E.g. hair color, favorite movie etc.

• Use frequency tables, pie charts, bar charts to visualize.

• Quantitative variables

• Numbers! à we will see a lot of these in this course.

• Use stem and leaf, histograms, frequency polygons, box plots, bar charts, 
line graphs, dot plots.

• We will talk about histograms first then go on to Chapter 3 before giving a 
quick tour of the rest.


