Probability, Probability Distributions, and Comparison of 2 Populations
John Snow, Siskel&Ebert, Exotic Pet Species Glucose Levels
Part 1: Basic Probability from a Cross-tabulation (Contingency Table)
John Snow conducted a census of London households in the mid 19th-century cholera breakout. He classified residences by their water provider (Southwark&Vauxhall or Lambeth) and whether or not dying from cholera.


[image: image1.emf]John Snow Cholera Data (Counts)

Company\Cholera Death No Death  Total

Lambeth 407 170956 171363

Southwark&Vauxhall 3702 261211 264913

Total 4109 432167 436276

 Give following probabilities (Company&Cholera death independent?)
P(Cholera Death) = __________________________   P(Lambeth) = ______________________________   
P(Death|Lambeth) = _________________________  P(Death|S&V) = ______________________________   
P(S&V|Death) = _____________________________    P(Lambeth | Death) = __________________________
Part 2: Bivariate joint probability Distribution, Expected Values, Variances, and Covariances

The following table represents a “population” of 160 movie reviews by Gene Siskel and Roger Ebert. The data are reported as “Pro”, “Mixed”, or “Con”. We give a score of +1 for “Pro”, 0 for “Mixed”, and -1 for “Con”.


[image: image2.emf]Siskel/Ebert Movie Reviews (Probabilities)

Siskel\Ebert Con (-1) Mixed (0) Pro (+1) Total

Con (-1) 0.150 0.050 0.081 0.281

Mixed (0) 0.050 0.081 0.069 0.200

Pro (+1) 0.063 0.056 0.400 0.519

Total 0.263 0.187 0.550 1.000


Let S be a randomly selected review from Siskel and E be from Ebert, compute the following quantities:

E{S} = ____________________________________  E{S2} = ____________________________________     
E{E} = ____________________________________  E{E2} = _____________________________________

E{ES} = ___________________________________________________   2{S} = ___________________________   
2 {E} = __________________________________  {S,E} = _____________________________________
E{E+S} = ________________________  2{E+S} = ______________________________  {E+S} = _________________
E{E-S} = ________________________  2{E-S} = ________________________________ {E-S} = ________________
Part 3: Test for Differences in Means and Test for Ratio of Variances
Samples of 8 American Flamingos and 8 Indian Runner Ducks were obtained, and serum glucose levels were measured:

[image: image3.emf]Species n Mean SD

American Flamingos 8 198 46

Indian Runner Ducks 8 221 19

     
Give point estimates for:   
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“Pooled” Variance: s2 = ______________________________________________    s = ___________________
Standard error for 
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:_________________________________________________________  
Degrees of freedom (with equal variances) ________________________________
Test Statistic for H0: F - D = 0  (2-sided)_____________________________________________________ 
Rejection Region ( = 0.05):  |TS| ≥ t(_______;_______) = ___________________    
P-value (by EXCEL): 2P(t( ______ ) ≥ _____) = ________________________
Test Stat for H0: F2 =D2 (2-sided) : __________________________________ 
Rej Reg ( = 0.05)    TS ≥ F(____ ; ___ , ____) = _________ or TS ≤ F(____ ; ___ , ____) = _______________________
P-value (EXCEL): 2min[P(F(______ , ______) ≥ __________), P(F(______ , ______) ≤ __________)] =

 = 2min [____________ , ______________] =  _______________________________________ 
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