STAT 2509 B /
Assignment#1
SOLUTION
1. The process of using information from a sample to draw conclusions about the entire
"4 71 population is called
(a) sampling {(b) the scientific method
{c) statistical inference (d) descriptive statistics

(c) statistical inference {\,

2 A numerical measure computed to describe a characteristic of a population is called a
i 4\
L = (a) parameter (b) statistic (c) sample (d) population
N
(a) parameter ‘\L
3. Identify the following variables as : purely categorical (or qualitative), categorical and i
™) ranked, quantitative and discrete or quantitative and continuous.
L = i,
(4L
a) the number of students who get a final grade greater than 80% qua‘ntltafwe and
7 dlscretee\j_i; L7 ~
b) dress size: 3,5,7,9,11,13,15,17 /4> cateé\orlcai (qualitative) and i'anked&” )
c) weight of a newborn in kg ”q,a:ﬂt:tatlve an contmuoug’:;;; §
d) rating of a professor as: excellent, good, fair, poot - i) categorical and rank dfi L
e) mark out of 100 obtained on a statistics test uvantitative and contmuou‘&TL
f) letter grade obtained on a statistics test pu‘?ély categorlcal (or categorlcél -
"~ __ _and ranked)
g) number of chairs with green upholstery in a conference roonf ¢ duantltatrve and
dlscrete i)
\um..,. g
4. Classify each of the following quantltles as either a parameter ora statistic:
i~ —"E . { ';
Lo () x- sta\tlsf' ics (i) o* - parame’ter (i) u - para:ireter

(iv) s” - statistics  (v) §, - parameter  (vi) §,- statistics [ ;
£ T \_/

/
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{ ) L 7
‘\L_y,.w‘/ ‘6\._»»’/




5.  Find the following vaiues from the tables:

=
|
LY _}

a) Zpas Q&Z‘\” g . ) T~

D) Zpgess == 2 3015 -fgwﬁ_ﬁ A1 NSO, 69P5
) Zo002 = 2, aL N

d) 4005 =2.796 (1)

e) —liees = & L/:‘
f) 111;0.95 =_I11;o.05 =-1.796( |

6. Consider a normal population distribution with the value of ¢ known.

i_,"-?:% a) What is the confidence level for the interval

() X£1.960/vn =z,,=1.96 = a/2=0.026 = =0.05 =1-a =0.95
. 95% C.l. for 4 D

(i) ¥+2.240/n =z,,=2.24 > a/2=0.0125 = ¢ =0.025 = | - = 0.975
. 97.5% C.l. for

T ey map e o

iy +3.090/vn =z,,=3.09 = /2 =0.0010 = o =0.0020 = | - = 0.998
. 99.8% C.lfor u [/
—_—
b) What value of z in the confidence interval formula

()_c—zw/2 G/\/;,fﬁ-zdfz 0/\/;)

results in a confidence level of

() 89.68% = 1-a = 0.8968 =& =0.1032 = «/2 =0.0516 = z_,, = 1.63 Q

(i) 9820% =1-a = 0.9920 = =0.0080 = /2 =0.0040 = z,,,= 2. 65 (|
\'*‘-‘\
(i) 75.40% =1-a = 0.7540 = @ =0.2460 = /2 =0.1230 = z_,= 1.16 (0

—_——— \J/

€) Would a 90% C.I. be narrower or wider than the 99.20% C.l. in b)?

a-\

90% C.I. would be g_g_mr than 99.20% C.I. since 90% would have shorter span
(i.e. it covers smaller interval of values)




7. a) Define 2-sided and 1-sided hypotheses and give the steps involved in their
st P 1 testing.

~N\
e 2-sided hypothesis: is a 2-tailed test for testing parameter value =0 { {)

(eg. Hy:u=0vs. H,:u+0) ~

o" a :
\.

o 1-sided hypothesis: is a 1-tailed test for testing parameter valu&‘o or > Q \h.,,'
/ eg. Hy:u<Ovs. H,:u>0, \
\or Hy:u20vs. H, :u<0

. steps involved: 1) state Hyand H,.
2) test-statistics s\ﬁ ) T
3) rejection (crmcal) region \\_
4) conclusnonz t
L,

b) For any hypothesis test, what are the two types of error that may be made?

Type | error = error we make when we reject Ho when |t is true. {\l
P[Type | error] = S ‘,

"
%

7
Type Il error = error we make when we do not reject H, when it is false { L )
P[Type Il error] = S e

8. Ifkis a constant and X and Y are random variables, then

g™ { 1“ )

L)) ) Eo= K G EG0= KEQT, (i) EQctY)= EOO+EML‘

b) (i) V(k)= _0_ (u V(kX)= L\[(&"’/{m ) V(X+Y)= V{X)+V(Y) + 2Cov(X,Y) | \_;;:

Also show what happens when X and Y are mdependent of each other’?

When X and Y are independent, then they are not related and so Cov(X,Y) = 0,
ie. VX+Y)= V()o + vm k N
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9. ANOVA method for a linear regression gives following:

.E.._,-/ Lf—h—g
TSS= > (y,-¥).
i=1
where TSS is the total variation in the data. Show that
» 2
; ) (Z y,]
TSS = Z(V: _ 57)2 = Z y,? .
i=1 i=1 1
Solution:

Y0, -5F = Xl 45 -2m) = XY F 25y s
=] i=1 i=1 i=1 i=1

V4

, y |2 )
i z+ - 2“;1 _ : 2+ (;ny 2 ;y’ u _ f k\:_.,-’/
D ; +1y’- y;jy,-— ;yf N Z:l:yim

H 2 n 2 n 2 fj:

) ) B
yf-i" i=l _g =l = nyz _ Nl
i=1 n n {i{:; i=1 n

/]

" 2
n hn ( yi]
ie. TSS=>(3,-5)= Dy 2L Q.E.D.
i=1 =1




