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‘Question_1: Most water treatment facilities monitor the quality of their drinking
water on hourly basis. One variable monitored it is pH, which measures the degree of
alkalinity or acidity in the water. A pH below 7.0 is acidic, one above 7.0 is alkaline,
and a pH of 7.0 is neutral. One water treatment plant has a target pH of 8.5 (most try

to maintain a slightly alkaline level). The mean and Standard deviation of 1 hour's
test results, based on 17 water samples at this plant are: ¥ 8.24 and s-0.16

a. Does this sample provide sufficient evidence that the mean pH level in the
water differs from 8 .57 (Use 5 % significance level.)

b. Find a 95% confidence interval for the mean pH level. What conclusion can

you draw for the relationship between a two sided test and confidence
interval?

Question_2: A major car manufacturer wants to test a new engine to
determine whether it meets new air-pollution standards. The mean emission u for all
engines of this type must be less than 20 parts per million of carbon. 10 engines are
manufactured for testing purposes, and the emission level for each is determined.

The mean and standard deviation for the tests are: x - 17.17 and s=2.98 Do the
data supply enough evidence to allow the manufacturer to conclude that this type
of engine meets the pollution standard? Assume the manufacturer is willing to risk a
Type | error with probability «=0.01.

M-—fé ol X=0h2¢ ; £=20,76
a) @aﬂé;& Ea%g S Yex /s Poestoag

i‘l_‘__fﬂfna.p;aﬁét pia dA’% f”é’%
< = &, 05 : .S‘F:)‘m M/I;;n_ff#m

() 4o Ror . atfmn-d=pp-t=t6

Pr = == ~ £.025
7 [
| i
! :
ﬂfl‘L "ﬂfﬁ” s -
[ -Em
-2,420 o Aejectiva /6 = -
Aeject to if (2(> s /20 "5“"‘”' @3
Alp Giray Ozen | 0533 5459¢ Al o | www lecturemarnia. com



lecturemania

Hpote fhat, Rejection fegion Aos A scome b

. -5 =
i) 4. 2H=EE . -7

o, )6 ﬁ;—,

[v) ]2 > 2,120 50 we floject Fo: flecr pH leved 13 Flo

warter J‘Mw’%ﬂ a{“%,._.; 7‘% §:5af « 2005,

; ,&-va_{'l- L-e<=2,95
Jy [M]‘d‘ﬁf— s o a08
L L e I ,é»r/u 7E; & oty 20,025
&ry /
m dnoo e é’:ﬁ 2,120
24 1 2,130. Dilé
5124 / T

/_.5-“*% ,
(& 15¢; 8,322)/

L

Wote. Lhat; Ho: iz £,5 3 MOT & o ISA C.Z So, we

reject Mo of S5 cpmficorce Lovel.
P.}pﬁl-rayﬂp_qﬁ 1533 5449 9 LA ipetecturamania.com AW et

PTTLAA CO

@)

(7hg 2 called
a fwo I‘“")
Ho: pt £ (OO Fb 2 7O Ho it =1F
o= 0085 oA =20,0S ot = 9,05
# £ / é:
fl ocadyaS o< 20,05 'l %52 0025 { o¥a (I
— o fl";éé YV, i:: 2,120 l.":'l 2,130 {
Keject # if 2>196 Hoject #6 1f 224746 | Rgect %
_,'é /.I.‘/}ZIZ‘OJ



lecturemania

O
/ : 2 '
///75/-43 < (;d A~ I2IP-20 P
s £59 L - Py
ot a0k
GJ £ = f;?'?"".a//;fa-fzj' (v/ léfﬂ-ﬁ//% 2 apns
o ::‘ﬁmﬁm;}ﬂﬁ Al
(xﬁiﬂ ; sHorcbuls at <=0,04
o tld &/
(a9
"'d.’r.fy

Keject o if £L-2827

= .

-.____-__________-"

NoampisTy Slesump rion far f -
g‘v': /8. + /.?; Xr# ﬂ*‘f

A Jél 41‘ A 7L M,Ar':-éﬂ/ hecavse -f'/ A dbas MO
Cand 4
follow Woymal Dy niboribn, we con AOT cont et

wﬁaé«.z. ﬁ{é"udvé o /u:ﬂfz- %ﬂ/aélfl 7&:4‘}9', ﬂd"-f;g
r ar r brbles . tpder CLAM), we aisvE,
B~ NMNITD (D i e,
W ardl rodgperdhel = Hw) = Verles)

At focborteal
H We assume The Lesidoads Ho e,

C) Wovmad Lidvbofon. (i) Cantond Voidve &~ % Vot

G?f Zero Mean ;)= O ( J'V)meéamaéu_ =) mﬂfﬂé:é_a/

Alp Giray Ozen



lecturemania

A direar cambiroiony. oF & Mowal Bandy, Voradbs
hos. alo a Mamal Libboboe

o Since Y= BitfaXy + b
ElY )= ECArI X + k)= fir oo Kot Eln) = f3,452 X
Verl %) e Ver (g +83 Xi 4 k) = Verlwa)= o— 2
Y N.A/#ma/r:’ﬁrﬂ, X ; a-—-’j
-_9“;.:«@./3: am//% ace liacr in Y,

1
f/ﬁ}-‘-‘ ﬂ! and Vaf(/é‘j: e, =X .o—*+
/% 2.2t

FlB)=fp and Vv(ﬁ:J-%i-f

/E; Mﬂsfﬁa/(!ﬂ,;c:'%:y

/77-9 X (/o7 éaéd.(}//{aﬂa/ Zs Fono J{rég,l

So S we fave b twes last Spuae Lidimarrs
of A ard f,whih we fi oo fB  Mesinm Lilelionl
L bima$da (nol £F) 1 anoFle e.s v b ;é..r:;éw;vue 2
wi'vaé‘ it bosed on i v Ao al-/ _;-a..,/é. abyFer .

o= t‘[—&f we it ¥ /udlfw. u J}A/L%Hd-
a.:_:wxé‘ad. 74.-- OLS esfiwmarons. We & soo Sow 7
Srd MLF's ana’ obitaia /:50"/ /?;

Alp Giray Ozen



lecturemania
K T obtain Ploxinwm Lidelboosd bstoimaord), f‘%w
(i) Obtain Libebboad Simcstion.
LF(8)- £x,). Fflxade ooe . f(?‘nj
(i) The b of Lledhood frctiom

24 LFLE) _p
D& -
o the sobtirr it: Gur (= 2/

4.3. A random variable X follows the exponential distribution if it has the fol-
lowing probability density function (PDF):;

f(X)=(1/8)**  forX>0
= elsewhere
where # > 0 is the parameter of the distribution. Using the ML method,

show that the ML estimator of # is § = ¥ X;/n, where n is the sample size.
That is, show that the ML estimator of # is the sample mean X.
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“Give a man three weapons - correlation, regression and a pen - and he
will use all three (Anon, 1978)"

Base Question: In a study of the age and cholesterol level, 18 samples are
selected and their age and cholesterol level is recorded. The following paired data
were reported on scaled time (x) versus proportion surviving (y)

ID X:Age Y:Chol X*X Y*Y X*Y

1 46 35 2116 12,25 161

2 20 1,9 400 3,61 38

3 52 4 2704 16 208

q 2,6 900 6,76 78

5 57 4.5 3249 20,25 256,5
6 3 625 9 75

7 28 29 784 8,41 81,2
8 36 3,8 1296 14,44 136,8
9 22 2,1 484 4,41 46,2
10 43 3,8 1849 14,44 163,4
11 57 a1 3249 165,81  233,7
12 33 3 1089 9 99

13 22 2,5 484 6,25 55

14 63 4,6 3969 21,16 2898
15 40 3.2 1600 10,24 128
16 48 4,2 2304 1764 2016
17 28 2,3 784 5,29 64,4
18 49 4 2401 16 196
TOTAL 699 60 30287 211,96 2511,6

MEAN 3883 3,33

a. Plot the data.

b. Assuming a straight line regression compute the least squares estimates of the
slope and the intercept. Interpret the slope.

c. Estimate the cholesterol of a person at age of 30.

d. What percentage of the total variation in cholesterol can be explained by age?
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. Estimate the (true) effect of cholesterol change by getting one year older at 95%
confidence.

Compute the residual sum of squares and give an unbiased estimate of
a? = Var(Y) also find a 80% confidence interval for error variance.

. Does cholesterol changes significantly with respect to age?

. Test the validity of the model using an F test.

Test if cholesterol increases more than 0.03 units when a person gets one year
older. Use 1% significance level.

Can we conclude that the error variance of the model is less than 0.157

Find a 95% confidence interval for the mean cholesterol of all people at age 30.
(preckicdion)

Sarah is a woman whose age is 30. Find 95% confidence interval for her

cholesterol.

Answer:

a. X: Age versus Y: Cholesterol data is plotted in the following figure. We can
follow the linear pattern.
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p-value of the test & Computer Output of the Regression Analysis

Question: XYZ Auto periodically has a special week-long sale. As part of
the advertising campaign XYZ runs one or more television commercials during the
weekend preceding the sale. The excel output of the regression analysis is given

below:
SUMMARY OUTPUT
Regression Stalistics
Multiple R 0,833333
R Square D 6094444
Adjusted R Square  0,502503
Standard Error 2. 708013
Observalions 5
ANOVA,
df S5 M5 F ___ Significance F

Regression (S5R) 1 50 50 6,818 0,079604981
Residual (SSE) 3 22 7.333333233
Total (S5T) 4 72

Coefficients Standard Ermor I Stat S.value Lower 85%  Upper 95% |
Intercepl 10 4,016632088 2 48964799 0,089 -2,78272794 22 .7B27279
ad 5 1914854216 261116484 0.08 -1,09392644 11.0939264

a. Estimate the regression function.

b. What percentage of the total variation in sales can be explained by the
advertisement?

c. Test the validity of the model at 5% and 10% significance using F test.
d. Does a unit increase in Advertisement increases Sales? Test at a=0.05.
e. Can we assume a model without an intercept term? Test at «=0.05.

f. What is the relationship between 95% confidence interval for the slope and
validity of the model?

g. Find a 95% confidence interval for the estimation variance.
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4) 95/ C.F for o 3
(-2, 4 22,7F)

Sowe the GSA CL. for Joo OwFaiip ﬂ}(@ﬂ?‘;g
ot 95/ Confidhra. TReefore, e oo MWOT Reject (i[9
a;wb;-f a two oo odkrnotie
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(.{,-z).a:—?' : (,,-1}..::?"—2‘
I L
‘K"h Xf—ﬂu

(3, 2 33 2. RIS

g us | o

( 2.352 ; o .MJJ

‘\.'.'a:i) From the data given in Table 2.6 on earnings and education, we obtained
the following regression [see Eq, (3.7.3)):

Meanwage: = 0.7437 + 0.6416 Education, p :. ﬂz
se=(0.8355) ( ¥ "
t=( [ (9.6336) r =084 n=13

/a. Fill in the missing numbers.

/b. How do vou interpret the coefficient 0.6416?

/c. Would you reject the hypothesis that education has no effect whatso-
ever on wages? Which test do you use? And why? What is the p value
of your test statistic?

[/d. Set up the ANOVA table for this example and test the hypothesis that
the slope coefficient is zero. Which test do you use and why?
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(i] #: 22=0 v F= 92,14
o= 0L (V) 93165965 HKeject /6.
(i) fa 215 Chaprassion) #f! Ptadek 13 copifieort «F =00/

mS LError) ofslf
" # Mot hed F-test ond

fobest (e avd &) p
— have. sore olciiion
’f, = 965 @t srome X

Leject # if F>9.45

(i) F:

etn @l

@ Consider the following regression output™:

¥, = 0.2033 + 0.6560X,
se = (0.0976) (0.1961)
r’= 0397 RSS=00544 ESS=0.0358

where Y = labor force participation rate (LFPR) of women in 1972 and
X = LFPR of women in 1968. The regression results were obtained from a
sample of 19 cities in the United States.

Va. How do vou interpret this regression?

/b. Test the hypothesis: Hy: f; = | against H: §; > 1. Which test do you
use? And why? What are the underlving assumptions of the test(s) vou
use?

v ¢. Suppose that the LFPR in 1968 was 0.58 (or 58 percent). On the basis
of the regression results given above, what is the mean LFPR in 19727
Establish a 939% confidence interval for the mean prediction.

58) o) Laber forces af Women saams Fo de pUdLH relofef
For both yeers (1968 ood 1922) bt blare b @ J;}w%r?:anf
chonge. in éa‘,-/‘rm Chrcroc dervs Lr8s. becavte a.aé( 29,77 o
2 con be expaed by &5 7he. remciniirg 43/ cames 7o
ﬂt%/‘ 74';764;. @
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