251y0233 12/02/02 ECO251 QBAL
THIRD EXAM

NOVEMEER 20, 2001 Name: Key

(Open this document in Print Layout’ view!) Section Enrolled: (Circle) MWE 10 MWF 11 TR 11

Since there 15 no correct answer for the Take-home exam a possible solution appears hE].m"f Many errors
Vou 11.1:1-5 are 1n “Things that you should never do on a Statistics Exam or Anyplace Else’ Wake up and
read it!
251x023a 11/16/01 EC0O251 QBA1l
THIRD EXAM
NOVEMBER 22-23, 2002
TAKE HOME SECTION

Mame: Seymour Butz
Section Enrolled: (Circle) MWE 10 MWF 11 TR 11 TR 12:30

Social Security Number: 234567391

'Ihmughn:uut this exam show your work! Please indicate clearly what sections of the problem you are
answerning! If vou are following a rule like Elax) =aElx] . please state it! If you are using a formula,
state 1t! If you answer a 'ves' or ‘oo’ question, explain why!

Part I. Do all the Following (10 Poinis) Show vour work!
My Social Security Number is 265398248 If I write it as below, so that, for example, x; =3, Mimtab
tells me that the sample mean 15 3.222 and the sample standard devaation 1s 2.682. (Please don't do these
again!) Wnte your Soqal Securty next to it in the same way and call it V-

X

LG = LN e G R et
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Compute the following, 5]1::11.«:1ng the steps clearly as if you had done it by hand. Do not tell me “That 1s
what my calculator said,” though you are welcome to use your calculator, Excel or Minitab to check your
waork:

1 The sample vanance of V- (2).

2. The sample covariance between X and V- (2)
3 The sample correlation between X and ¥- (2)
4. Interpret the correlation (1)

Answers to questions 3) and 6) must be based on the mean, standard deviation, covariance
and correlation that you found in questions 1-4. Do not recompuie the answers after

cllal:tgm.g X or V!
If all the pumbers in ¥ nseby 20, (sothatif V was [2,3.4,5,6,7,8,0,1],itis
now [22, 23, 24, 25, 26, 27, 28, 25, 21]) what will the new mean andstandard deviation
of ' be?What will be the correlation between X and ¥ be now? (1.3)

6. If, instead, all the mumbers in ¥ are multiplied by 3.3, (so that if V was [2, 3, 4, 5,
6, 7,8, 9 1), tisnow([7, 105, 14,175, 21, 24 5, 28, 315, 3.3]) what will the new
mean and standard deviation of V be? What will be the correlation between X and
¥ benow? (1.3)
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Worksheet
obs x x* v ¥ w L
5. g ¢ T i e X =S = =5.22222
2 6 36 3 9 18 T .
3 5 25 4 16 20 22X X 303- 9(5.22020)
4 3 9 5 25 15 . n-1 8
S0 SR G =7.19444 s =2.68225
6 8 64 7 49 56 5
7 2 4 B8 64 16 _ My a5
5 4 16 9 81 36 P e SR
9 8 64 1 _1_38 _z -
47 303 45 265 227 2 ZZ}“E "y _285- o(5.00000)°
3 n-1 3

=7.30000 s =2.73861

n=9, ¥ x=47 , 3 x* =303, } y =45, } y* =285 and » xy =227
Note that the ¥ and »° columns and their sums were not needed!

X ay-nky 227 - o(5.22222)(5.00000)
~ n-1 g

et Sy _ - 1.00000

¥ s,s,  +/7.19444./7 50000
Solution: From above:

1. The sample vanance of ¥- E__f =7.30000
2. The sample covarance between X and V- 5, =- 1.00000
3. The sample correlation between X and V. r, =-0.136135

4. Interpretation. The negative sign of the covariance and correlation indicates that X and ¥
tend to move in opposite direchions. The correlation squared 15 abouat .019. On a zero to one
scale, this 15 extremely weak.
3. If all the numbers in V' mise by 20, what will the new mean and standard deviation of ' be?
What will be the correlation between X and ) be now?
Eley +d) =cEly) + d meansthat Elly + 20) =1E{y) + 20 works for sample
means too, so that the sample mean nises by 20 to 23.0000.
And irhr[::}f +d) =c':‘i.ﬁr|:_}r]: S0
Var(y + 20) =(1F*var(y) =(1*(7.50000) =7.50000 . The standard deviation
remains 2.73861.
Alsp, Coviax +b,cy +d) —acCov(x, ¥) , so
Cov(x + 0, y + 20) =11)Cov(x. v) =111~ 1.00000) =- 1.00000

and if w =a@x+b and v =cy +d_, O, =[Sigﬁ[ﬂcj].ﬂr_,. _ In this case
w=lx+0 and v =1y + 20 [sign':m:]] =[sign':1|{ﬂ:':| =+ _and we

- 8
5, —~ =-1.00000 s0

=-0.136135

started with a
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correlation of r,, =-0.136135, sothe comelation between the two 1s -0.136135. In
short, adding 20 to ¥ has no effect.

6. If, instead, all the numbers in V' are multplied by 3.3, what will the new mean and standard
deviation of 3 be? What will be the correlation between X and ¥ be now? (1.3)
Eley +d) =cEly) + d meansthat E(3.5y +0) =3.5E(y) + 0works for sample

means too, so that the sample mean, which was 3.00000 15 muloiplied by 3.5 to become
175

And Varlqy +d) =c?Var(y)  soif our original standard deviation was

s, =7.50000 we find Var (3.5y + 0) =(3.5)*var (y) =(3.3)*(7.50000) =19.75.
Alsp, Coviax +b, cy + d} =acCovlix, .IP'] ,and s, =-1.00000 s0

Covi(x + 0, 3.5y + 0) =1{3.5)Cov(x, yv) =1(3.5)(- 1.00000) =- 3.5000
and if w =ax+b and v =cy +d, £, =[5i§ﬁ[ﬂﬂj].ﬂ,€; ]

[Sig'n':ﬂc]] :[Sign[l[E.E]]] =+, so the comrelation between the two is
unchanged at
r, =-0.136135

Part II: Take your Social Security number again, let g, be the 2~ and 3 digits of the number, g, be
the 2=, ¥ and 4* digits and g, =2g, and g, =3g, . ( For example, my Soaal Secunty number 1s
265308248, 50 g, =65, g, =653, g; =2(63) =130, g, =3g, =365} =195.

A jorcillator’s lifespan (failure ime) can be represented by a continuons uniform distribution
between ¢, and g, years (My jorallator has a lifespan between 65 and 633 years).

1. What 1s the probability that it lasts between g5 and g, years? (1)

2. What 15 the probabihty that it lasts between g5 and 1000 years? (1)
3. What 15 the mean life of such a jorcillator 2 (1)
4. What 15 the standard deviation of the life of such a jorcillator ? (1)
3. If I have five such jorcillators, what 1s the probability that at least one lasts between g, and
1000 years? (1)
Solution: Seymour’s Social Secunty number was 234267851, so that g, =34, g, =343,

g; =2034) =68, and g, =3g, =334) =102. Our jorcillator has a lifespan from ¢ =34 to
1 1 1

d =345 vears and we want P(68 =x <102} — =——_ =.003215.
’ d-c 345-34 311
102- 68 1 .
1. So Pl68 <x <102) = =34— =.1093. In the diagram below (not to scale), shade the
345- 34 311
area between 08 and 102.
o 34 B8 162 345
2510233 11/19/02
1 1
The height of the box 15 = =_003215 and the base of the shaded area 15

d-c 345-34 311



