
Lecture 2: Discrete Distributions, 
Normal Distributions 

Chapter 1  



Reminders 

•  Course website:  
– www. stat.purdue.edu/~xuanyaoh/stat350 

•  Office Hour: Mon 3:30-4:30, Wed 4-5 

•  Bring a calculator, and copy Tables I – III.  

•  Start Hw#1 now.  
– Due by beginning of Next Fri class 



Exercise 1 



Exponential Distribution 



Terminology 



Discrete Distributions 

•  Discrete variables are treated similarly but are 
called mass functions instead of densities 

•  Example: toss a (fair) dice 
–  X can take any discrete value 1, 2, 3, 4, 5, or 6 
–  Suppose you can throw a dice forever, you can 

imagine that you will get each number 1/6 of the time 
–  The mass function will be a table, instead of a curve. 

•  What is the mass function of tossing a single dice? 
  

Answer: 



Mass functions 

•  Similar to density functions, the mass 
function follows 3 properties: 

 



Another example—tossing a coin 

•  Suppose you toss a coin 10 times.  Let x = 
the number of heads in 10 tosses. 
– What are the possible values of x? 
– What is the mass function?  (We’ll come back 

to this later) 
– Here x actually follows a Binomial 

Distribution 
•  x has a Binomial mass function 
•  x is Binomially distributed 



Specific distributions  

•  We now look at several important 
distributions 

•  Continuous 
– Normal 

•  Discrete 
– Binomial 
– Poisson 



1.4 
Normal distribution 

•  Back to continuous distributions… 
•  A very special kind of continuous distribution 

is called a Normal distribution.  It’s density 
function is: 

•  where µ and σ are specific parameters of the 
function. 



Normal distribution 

•  Most widely encountered distribution: lots 
of real life phenomena such as errors, 
heights, weights, etc 

•  Chapter 5: how to use the normal 
distribution to approximate many other 
distributions (Central Limit Theorem) 
– Particularly useful when using sums or 

averages! 



Normal Density Function 

•  Verifies 2 properties 
–  f(x) is indeed nonnegative 
– Area under the curve is indeed 1 (can’t integrate 

normally but it does integrate to 1) 
•  Bell-shaped and Unimodal 
•  Centered at µ 
•  σ controls the spread 
– Larger σ, wider distribution 
–  Smaller σ, taller and narrower 
– Distance from µ to point of inflection  



Finding probabilities for normal data  

•  Tables for a normal distribution with µ = 0 
and σ = 1 are available 

•  First learn how to find out different 
probabilities for the the standard normal  

•  Then we’ll learn to convert ANY normal 
distribution to a standard normal and find 
the corresponding probability 



Standard Normal Distribution 

•  Gets special “letter”, z or z-score 
•  Always has µ = 0 and σ = 1, so: 

•  Again, we can’t integrate but we have the Z 
table that gives us probabilities for specific 
areas of the z-curve. 
–  See table I or the front cover of the text. 

  





Examples 

•  What proportion of observations on a 
standard normal variable Z take 
values 

– less than 2.2 ? 
.9861, or say, 98.61% 
– greater than -2.05 ? 
97.98% 



What about backwards? 

•  If I give you a probability, can you find the 
corresponding z value? 

  à called percentiles 

– What is the z-score for the  25th percentile of 
the N(0,1) curve? 

-0.67 
– 90th percentile? 
1.28 



Standardizing 
•  We can convert any normal to a standard normal 

distribution 
•  To do this, just subtract the mean and divide by the 

standard deviation 
•  z-score – standardized value of x (how many standard 

deviations from the mean) 

      
     

 
      
  



Standardizing 

•  Put differently… 
•  Suppose we want the area between a and b for x 
•  This is exactly the same area between a* and b* for z, 
–  where a* is the a standardized and b* is b standardized 

      
     

 
      



Standard Normal Distribution 

•  The standardized values for any 
distribution always have mean 0 and 
standard deviation 1. 

•  If the original distribution is normal, the 
standardized values have normal distribution 
with mean 0 and standard deviation 1 

•  Hence, the standard normal distribution is 
extremely important, especially it’s 
corresponding Z table. 
–  Remember we can do this forward or backward 

(using percentiles) 



Practice 
•  In 2000 the scores of students taking SATs were 

approximately normal with mean 1019 and 
standard deviation 209. What percent of all 
students had the SAT scores of:  
–  at least 820? (limit for Division I athletes to compete 

in their first college year) 
82.89% 

–  between 720 and 820? (partial qualifiers) 
9.47% 

–  How high must a student score in order to place in the 
top 20% of all students taking the SAT? 

1195 
–  Berry’s score was the 68th percentile, what score did 

he receive? 
1117 



Connection between Normal 
Distribution and Discrete 

Populations … 
 

•  Self reading: page 40-41 in text 
•  Hw question in section 1.4 



When you go home 

•  Review sections 1.3 (mass function) and 
1.4, and the last part of section 1.4 “The 
normal Distribution and Discrete 
Populations” 

•  Self study: section 1.5 (not covered in 
exams) 

•  Hw#1 and Lab#1 
– due by the beginning of next Friday 

•  Read sections 1.6 and 2.1 


