STAT 2509 C
Assignment#1
SOLUTION

1. Choose a right answer:
1 a) The set of all objects or measurements of interest to the sample collector is
N (i) a statistic (i) a population (iii) a sample  (iv) a parameter

(ii) a populatlon g

b) A numerical measure for a sample is referred to as
(i} a population (i) a parameter (iii) a statistic ~ (iv) a sample

(iii) a statistic (|
2. Which one of the following summary measures is affected most by outliers

(or extreme values)?
(i) the first quartile (i) the median (i) the mean (iv) the interquartile

- range IQR.
(iii) the mean q
3. Identify the following variables as : purely cafegorical (or qualitative), categoncai and
Ei] ™ ranked, quantitative and discrete or quantitative and continuous. .
a) the number of students who get a final grade greater than 80%: quantitati'\}e &
dlscrete j
b) marital status of people:  purely categorlcal {or qualltatlve) .
c) weight of a newborn inkg: quantitative & continuous / .
d) rating of a professor as: excellent, good, fair, poor: categoricai & ranked
e) average daily temperature during the month of January quantitative &
__continuous —
f) letter grade obtained on a statistics test: purely cate@jorlcal (or also can be
gquantitative & ranked)
a) number of chairs with green upholstery in a conference room; quantitative &

discrete |

4. Classify each of the following quantities as either a parameter or a statistic:

@i x - statistics- (i) * - palfa'méter (iii) # - parameter
(iv) s*- statistics  (v) B, - parameter  (vi) j,- statistics
5. Find the following values from the tables:

a) Zoome =061
B) Zomer = Zpane = =061\
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C) Zpop =2:88 - V‘fﬁjs Y
= i
d) brom = 2.998 — - #p— :
&) —loo ==2.998 - D ’: g [ O.0f C.GY
) troo =—lom =:22.998 ¥ __ /
f \\)’_ ‘ ."/,j'l’f'.[-‘:’/" j : /,, i g .
6. Consider a normal population distribution with the value of ¢ known. =, "~  ~

a) What is the confidence level for the interval

() ¥£1.960/Vn =2z,,=1.96 =a/2=0.025 = ¢ =0.05 = 1-a =0.95

. 95%CLfor i [ ]
(i) ¥+2240/n =2z,,=2.24 =x/2=0.01256 = o =0.025 =1 - =0.975
5. 975%Clfor u (/)
(iiy +1.150/n =z,,=1145 = @/2=0.125 = ¢ =0.25 = 1- =0.75
o 15%ClLfor 4 [ |
b) What value of z in the confidence interval formula -

(35—2:0!/2 O'/\/E,Tc-!-za/z O'/x/;)

results in a confidence level of

3

() 89.68% =1-a= 0.8968 =a=0.1032 = /2=0.0516 =z,
(i) 99.20% =1-o= 0.9920 = o =0.0080 => /2=0.0040 =>z_,,=2.65 | |
(i) 75.40% =1-a = 0.7540 = o =0..2460 = /2 =0.1230 = z,,=1.16 /

¢) Would a 90% C.I. be narrower or wider than the 99.20% C.1. in b)?

(i.e. it covers smaller interval of values)

7.  For any hypothesis test:
a) Explain what the null and alternative hypotheses are.

H. (alternative hypothesis) - is the one we want to show; i.e. we are trying to
find sufficient evidence for I

Hy (null hypothesis) — is negating the statement in 77,. It is a “fall-back”
hypothesis. It tests against 7.
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b) Write down the appropriate alternative hypotheses and give the formula for the
each test statistic, if any, for the following null hypothesis testing situations.

(i)

(i)

(iii}

(iv)

(v)

(vii)

Hy:

Hg:

Hoy:

Ha-

u=pn, n=20s=45 population normally distributed

Xt (

ﬂ%ﬁ ~ test-statistics: =-—2o0 \
0 s / [ .

H=Z=pu, n=80,s=29 population not normal

X = p

S//\/;

1>, test-statistics: (=z= since Central Limit Theorem

2
applies here (i.e. n = 80 is large = X is approx. distributed with N [ y,G—J
n

and we replace ¢’ with 5°)

Hoy:

.H{I "

Hy:

Ha:

Hy:

Hy:

Hy:

Ha:

Ho:

Ha-

H=p, n=150=25 _ population not normal

HE ;10 no test-statlstlcs can be used here, since population is not

normal and n is small (i.e. n < 30), so C.L.T. does not apply, either

H=p, n= 15, s =36 population not normal

H# i, NO test-statlstlcs can be used here, since population is not
normal and n is small (i.e. n < 30), so C.L.T. does not apply, either

Hzu, n=10,0=16 population normal

et o X~ i,
i<, test-statistics: z=
0 & / \/E

u<p, n=600=81 population normal
pH> /,zo “fest-statistics: z= 48
R Ao
= =200, =25 population not normal
* "% since Central Limit Theorem

H# p, —test-statistics: 1=z=

s/In

o 2
applies here (i.e. n = 200 is large — X is approx. distributed with N {y,o—]
n

and we replace ¢’ with s°)




8. If kis a constant and X and Y are random variables, then —

a) () E(= k(i) E(o)= KEQQ, (i) EQCEY)= EQQ+ E(Y)

b)  ()VK=0 (i) VkX)= V), (i) VIXEY)= V) + V(Y) + 2Cov(X,Y)
Also show what happens when X and Y are independent of each other?

When X and Y are independent, then they are not related and so Cov(X,Y) = 0,
ie. VIXxY)=V(X)+ VY /

9. ANOVA method for a linear regression gives following:
- iy _ n 2
B TSS = ;(y,~y) ,

where TSS is the total variation in the data. Show that

TSS = é(y, -y)= iZ;:yf ~[—Z‘:—Ji

n

Solution: _
Y -7P= 2y -2m) = Sy Y253, -
i=1 p - Z |

i=]
2 : n _._:—-- —;

Zy"z +”5’"2'2?ny= Zyiz +n {=12 -2 = Zy,;Z ;
i=l i=1 n n o o

i=]

Z;:yf +(Z;y Jz_g(gy“ T: $,. @_T

i

7 = n

" 2
n n (Zle aya
i.e. TSS=>(y,-3)=>y-~2 £ L Q.E.D.
i=1 i=1

n




