EEETAXH ANAAYXH ITAAINAPOMHEHS, SAXM,
03/09/20

1. (20 povddec) Ocwphote 10 anhd Yoo HOVTENO :
Y; :BO+lei+6ia 1=1,...,n,
UE OUOCHEDACTING XUl ACUOYETIOTA GPAAUOLTAL.

a. (2 povddec) T'pdlhte VoAU TIXG TIC EXTIUACELS TWY GUVTENEG TV
Bo, P1 w¢ Yeaupxole 6uVBLACUOUE TwV anoxploewy, BNAad?| otnv

woppn Y w;Y; .

b. (3 povddec) Ipddte aavahLTIXS TIC TEOCUPUOCUEVES TYLES V; xou
TOL UTONOLTIYL €; G YROUMXOVUE GUVBLOGHOUE TWY UTOXPIOEWY, 87)-
AoBh oty popeh, > w;Y; .

c. (5 uovédec) Beeite to cov(é;, YY)

d. (10 povddec) Bepeite auepdhnmtn extyuiTtoio Tne SLaonopds Twy
opoipdtwy. Ilpénel va amodelfete Twe N exTWATELS cog elvon
apepoinntn XOQPIY va unodéoete xovovixdtnToL.

2. (20 povdadeg) OewpRoTe TO XAVOVIXO YEUUUIXO LOVTENO :

Y = XpB+e
e ~ N(0,,0°I,), (1)

61OV Yol Tov 1 X p Tivoxa cuppetoBAnTdy X woylel rank(X) = p.

a. (8 povédec) T 2 tuyada daviopota U,V xou 2 otadepoic mtiva-
xec B, C woyber Cov(BU,CV) = BCov(U,V)C?T. Xenow.o-
TOWo TE aUTO To anoTéAeopa Yia va Beeite v cuvdlaxduavon
peTo€l TOU EXTIUNTY EAAY(CTOY TETEAYDOVWY X0l TLV UTONOITGY.

b. (5 yovddec) Aei&te twe 0 exTuntic ehayicTwY TETPUYOVWY, B
%o 1 xAacoxr] auepOANITY eXTUNGCT TNG OLIOTIORAC TWV GQUA-
pdtwy, s, etvor aveEdpTnToL.

c. (7 povddec) Trnodétoviac e B = 0, Beeite (dei&te Sl
Bruoter, apod TEGT ATAS AVOLPERETE TNV XATOVOPY TNE 82 ) TNV
XOTOVOUT| TNG

BY(XTX)B
ps?



3. (20 povddec) Xpnowonolhote To output Tou avapEpEToL OE AUTH TNV
doxnon (oo téhog e e&étaonc). H andxpion eivon o hoydprduoc tne -
WA TNe ompopétenone xou ot cuppetaBint elvon to Goc (ht, oe ivtoeg).
Ta edoyéva avagpépovtar oe 310 ayodpla un-xanviotéc. YTnovéoete mwe To
opdipata eivon Tuyaio BELYUO Amd XOVOVLXY| XATOVOUY.

a. (4 povddec) Aol utoloyicete Tic Tiwés Twv cuvteheotwv I'edup-
TE TNV TPooappooUéV eudela TaAdEOUNOTC.

b. (2 povddec) Teddre v T tou SSR (dbpooua teTporydVLY
nahvBpouNnone).

c. (2 povddec) Tpdupte v Tuh tou SSE (dbpolopa tetporydvwy
uToho{TWV).

d. (6 yovddec) Amid Teddte 10 99% A.E. yia v péon andxplon
yia UPoc=61,519. Epunvetote to.

e. (6 wovddec) Anid Teddte t0 99% Audotnua pdBredne yio éva
woyola emAeyuévo aydpl (un-xamviotd) pe OPoc=61,519 ivtoec.
Epunvebote to.

4. (20 povddeg) Xpnowonoiote To output TOL AVUPEPETL GE AUTH TNV
doxnom (oo téhoc e e&étoonc). H andxpion eivar o hoydprduoc tne e
NS oTpoPETENONS Xt ot cuppetaBAnT elvan to Ooc (ht, oe {vtoec) xau
N i (oe étn). To dedopéva avapépoviar ot un-xamviotéc (orydpLo %o
xopltowa). Trmoldéoete mwe ta opdhuata ebvor tuyodo detypa amd xovovixr
XOUTOVOUY).

a. (5 povddec) I'eddhte v T e extipnone e ouvdlaxduavong
peto€d TG extiunong Tou cuVTEAESTH TNS NAxlog xou TNg extiun-
o”Ng TOU GUVTEAEGTY TOoL Uoug.

b. (15 povddec) Anhd I'pdupre 10 99% A.E. vy tnv péon andxpion
yio dropa 15 ety pe Uoc=64 ivtoeq.

5. (20 wovddecg) Xpnowonofote To output mou avopépeTon o€ aUTH TNV
doxnon (oo téhoc tne eZétaonc). H andxpiomn eivon o hoydprduoc tne tiuic
e omipopéTenone xau ol ouppetaBnth ebvar to Ooc (ht, oe ivtoec) ,
nhxia (age,oe €11) xaw o @OAo (sex, 0 yio T xopitoa xu 1 yia Tor aydpiat) -
To dedouéva avapépovton ot Un-xamviotés (arydpla xou xopitota). Trodéoete



TWe oL opdAgaTa efval Tuyaio Belypo A XOVOVIXY XOTAVOUY|. LTO TAHPEC
HOVTENO €xOLV cuUTEPANGPUEL Xt AAANAETULOPAOELC TOU GUAOL PE TNV NAia
xat o Odog.

a. (3 povddec) Oewprioete ) undevixr undleon mou Aéel Twe To YUAO
dev ypedleton vo Angidel unddn otav mpdxerton Yo tedBiedn e
TWNAC TNS OTULPOUETENONG EVOC ATOPOU EVaVTL TNG OITMAEUPNS EVOA-
hoaxtnfic. Tepddte my T g 6.0.€., npocéyyion tou p-value,
CLUTEPAOUN OE ATAS EAATVIXG.

b. (7 povédec) Bewprioete T undevixr| undleon Tou Aéel Twe o YOO
dev emnpedler olUte TNy enidpaon e NAxiog, obTe TNV enidpaon
Tou UJouc oTN TWH TNS OTUEOUETENONG EVOC OTOUOL EVavTl TNG
dimhevpng evalhoxtixric. Tedupte tny T g 0.0.€., TPOGEYYION
Tou p-value, cUUTEPAGUA OE AAG EAATVLXAL.

c. (10 povddec) Bdoel tou mAfpouc poviéhou T'edepte to (npooey-
yiotno) 98% A.E. yio tnyv uéom Sopopd ot T tne ompouéten-
one petalld 12-ypovev ayopldv pe Uoc 59 vtoec xan 12-ypovwv
X0pLToLdY pe to (Blo Uoc.

Ou npdi€elg va yivovton pe oxpifBeio 6 Sexadinyv.

Ou anavthoeic otic aoxfioews 3,4,5 vo divovton oto word (dyl pwtoypapies).
PwToypapio CUVERAYETAL UNBEVIOUOS TNG AOKTONG.




Output yia 3" Acknon

MALE NON-SMOKERS

Descriptive Statistics: ht; In(FEV)
Statistics

Variable N Mean Variance Sum of Squares

ht 310 61,519 39,286 1185375,000

In(FEV) 310 0,9439 0,1253 314,9182
R Large residual

MALE NON-SMOKERS
NON-SMOKERS

Descriptive Statistics: ht*In(FEV)
Statistics

Variable N Mean Variance Sum of Squares
ht*In(FEV) 310 60,08 742,31 1348478,41

Output yia 4" doknon

NON-SMOKERS
Regression Analysis: In(FEV) versus age; ht
Regression Equation

In(FEV) = -1,9333 + 0,02469 age + 0,04267 ht
Coefficients

Term Coef SE Coef T-Value P-Value
Constant  -1,9333 0,0816 ? ?
age 0,02469 0,00365 ? ?
ht 0,04267 0,00176 ? ?

Model Summary
S R-sq R-sq(adj)
0,143097 7 8139%
Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Regression 2 52,68 263412 1286,40 0,000
Error 586 ? 0,0205
Total 588 64,68

(XTx)"1=

0,324951 0,0091545 -0,0067732
0,009155 0,0006493 -0,0002532
-0,006773 -0,0002532 0,0001516



Output yia 5" doknon

NON-SMOKERS
Regression Analysis: In(FEV) versus age; ht; sex; age*sex; ht*sex

Regression Equation

In(FEV) = -1,888 + 0,02708 age + 0,04129 ht - 0,007 sex - 0,00263 age*sex + 0,00101 ht*sex
Coefficients
Term Coef SE Coef 95% ClI T-Value P-Value VIF
Constant -1,888 0,138 (-2,158; -1,617) -13,71 0,000
age 0,02708 0,00504 (0,01717; 0,03698) 5,37 0,000 5,51
ht 0,04129 0,00287 (0,03565; 0,04692) 14,40 0,000 7,63
sex -0,007 0,175  (-0,350; 0,337) -0,04 0,969 220,33
age*sex -0,00263  0,00741 (-0,01718; 0,01191) -0,36 0,722 43,51
ht*sex 0,00101  0,00374 (-0,00634; 0,00835) 0,27 0,788 390,07
Model Summary
S R-sq R-sq(adj) PRESS R-sq(pred) AlCc BIC
0,142745 81,63% 81,48% 12,1552 81,21% -613,54 -583,08

Analysis of Variance

Source DF SeqSS Contribution AdjSS Seq MS F-Value P-Value
Regression 5 52,8025 81,63% 52,8025 10,5605 518,28 0,000
age 1 40,6713 62,88% 05872 40,6713 1996,03 0,000
ht 1 12,0111 1857% 4,2259 12,0111 589,47 0,000
sex 1 01175 0,18% 0,0000 0,1175 577 0,017
age*sex 1 00011 0,00% 0,0026  0,0011 0,05 0,815
ht*sex 1 00015 0,00% 0,0015  0,0015 0,07 0,788
Error 583 11,8793 18,37% 11,8793 0,0204
Lack-of-Fit 307 6,3938 9,89% 6,3938 0,0208 1,05 0,346
Pure Error 276 54854 848% 54854 0,0199
Total 588 64,6818 100,00%
Tests use the sequential sums of squares
(XTX)7 =
0,930937 0,0211478 -0,0188811 -0,93094 -0,0211478 0,0188811
0,021148 0,0012485 -0,0005510 -0,02115 -0,0012485 0,0005510
-0,018881 -0,0005510 0,0004033 0,01888 0,0005510 -0,0004033
-0,930937 -0,0211478 0,0188811 1,50046 0,0403152 -0,0311044
-0,021148 -0,0012485 0,0005510 0,04032 0,0026919 -0,0010898
0,018881 0,0005510 -0,0004033 -0,03110 -0,0010898 0,0006869



