
I) Please explain the following tenns: 
a) 'The Central Limit Theorem ([:/7&&lE7Z5!!!). (10%) 
b) Chebysbev's Inequality (,W fl;% &;1i% 8,). (5%) 
c) 'Tl~e empirical rule ($T,%?i!<fi!j). (5%) 

2) A fair (lie is labelled with two faces sl~owing a 1, two faces showing a 2, and two 
faces showing a 3. The die is tossed twice, and XI  = tlie nun~l>er on the top of the 
die on tlie first toss, Xz = the number on the top o r  the die on the second toss. 
a)  Find EIXI] ant1 E[X2]. (6%) 
b) Fil~d the distribulion of Y = XI + X2, and compute E[Y]. (6%) 
c) Are XI and Xz independent? Why? (8%) 

3) A manufactuter of ro1)ots develops two new models, bul for production economy 
wislies to market only one of  then^. IIe chooses at random 400 users and 
randomly divides then1 into two groups of 200 each (nl = nz = 200). Each group 
uses one rnodel for a week and then resporitls to the cluestion "Would you prefer 
this robot lo the one you now use?" The resr~lts are: 

200 (11 = nl) -- 
Motlel 2 200 (n = n2) 

Total 120 (YI t ~ 2 )  

Based on lliese resulls, can the manufaclurer decide whicll model lo markel? 
(Given significance level n = 0.05) (20%) 

4) Two indepel~dent random samples of 15 Inen and 15 women, newly graduated 
from a university, gave tlie following data on anliual salaries for their first job. 

a) Find a 95% confidence interval for the difference ~1 - LIZ in'nlean inco~nc for 
newly graduated Inen and womcn. (10%) 

b) 'Test the hypolhesis that new llieil graduates make Inore than new wornell 
graduates, a1 the level of significance n = 0.05. 
i )  State the null and alternative I~ypotlleses. (5%) 
ii) What conclusion would you reach? (5%) 

5) The following data give the 1J.S. divorce rate per I000 population for I890 - 1970 
(National Center for Heallh Stalistics): 

rate (y) 

a) Plot the scatle~.gram Tor these data. Does i t  look linear? (I@'/&) 
b) Find the 1,easl Squares line eqi~alion. (10%) 
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