JIluHeapHU CTATUCTUYKU MO AEIU
npunpema 2019.

1. ITocmarpajmo momen auneapau Mones Y = X4 ca cio00AHOM WIAHOM PA3JIUIYUTUM Ol HyJle U AU3ajH MaTPUIOM
X nx((p+1), B = (B, Bp) BEKTOD HemO3HATUX TapaMeTapa, U € UMa BUmemuMeHsuony Hopmaixy N, (0,021)
pacmomeny, opu deMmy je o2 Taxobhe Hemo3HaT mapameTap.

a) Ownennrnu Bpennoct C x 3, rne je C = (co, ..., ¢p) METOLOM MakCUMaJHe BepoxocrojHocTu. Kojy pacmomeny mma Ta
onera? Oxpenuru 90% urrepsan nosepema 3a o + f1+ - -+ + Bp.

6) Ckyn nomaraka longley (moctyman y R-y) mma 7 npomensmsuBux: GNP.deflator, GNP, Unemployed, Armed.Forces,
Population, Year m Employed. HampaButu nuueapan Moznesn kKoju onwucyje 3aBucHOCT Employed onm ocranux
npomensusux. Onppenutn 95% wuuTepBan mosepewma 3a Bpopulation — Banp U Tectupatu xunoredy Ho : Bpopulation =

Banp-

B) lllta npencrasiba Mynturonuaeaproct? Ila nu je norpeGHO MO3HABAKE 3aBUCHE IPOMEHIbUBE 33 AETEKIUjy ucre?
Ogrosop obpasnoskutu. Kakro ce Taj mpobieMm npesasuiasu kopuinhemem HaszyoOsmene perpecuje? Om uvera 3aBucu
OIleHA HEIO3HATHUX Iapamerapa qobujeHa oBoMm meronom? Kojy pacmomeny mma orena?

r) Ucnuratu na nu y Monery mon 6) mocroju mpobieM ca MydarTuroauHeapHomhy? Ako mocroju, pemutu npobiem
u3banuBameM onropapajyhnx npeaukropa. Y IOpeanuTy KOepUIrjeHTe JeTePMUHALN]jEe IOUYETHOI M HOBOT MOJENA.

n) [okazatu ma je > .

i=1 €;, = O
b) Ha au Cy pe3nayaJav MoIoei1a HesasucHu! A T'peImKe Moaesia ? OI[FOBOp O6pa3ﬂO>KI/ITI/I.

e) Ha wmra ce ogHocu yciaoB XOMOCKEJACTUYHOCTY Y JUHEAPHOM MoJeny? Kako ce meTekTyje u Kako ce MOKEe PElIUT
npobIeM XeTepOCKeTaCTUUHOCTH !

s&) Hanpasurtu nuneapHu MOJEN KOjU ONKCYje 3aBUCHOCT NpOMeHmuBe dist ox npoMenpbuse speed U3 CKyIa IO AATAKA
cars (yrpaben y R). Y Momesn nomaTu M KBaApaTHU 4jiaH 3a npemukrop speed. Mcmnuraru rpaduyku ga am mocTo-
ju mpobieM XeTePOCKEeTACTUUHOCTHU. Y KOJMKO HmocToju mpobiem, npumenntu Bokc-Kokc Ttpanchopmanujy 3aBucue
npomenssuBe. lla nu je mpobiuem ybnaxen? Koju monen (ca mnu Ge3 Tpancdhopmanuje) Gosme onncyje mogarke?

2. a) OGjacHuTH 3amTO Ceé pErpecuoHa (yHKIUja 3aBUCHE IPOMEHJLUBE KOja MMa DBepHYInjeBy pacHomesNy He MO:Ke
MoZenupaTu JuHeapHuM MognesnoM. 0) Hasectu mse snuHK QyHKIUje KOje Cy IOrOAHE 3a MOAeaupame DepHyinjeBux
3aBUCHUX IPOMEHJ/bUBUX.

6) Hanucaru ¢pyHEIM]y BEPOAOCTOJHOCTH 3a JOTUCTUYKU MOJeN y koMe je X nu3aju marpuna peqn X p+ 1, a BekTop
3aBUCHUX MTPOMEHJbUBUX Y .

B) Koja je mpemnoct kopumhemna sorur Tpanchopmanuje Hal OHCTAINM JIUHK (yHKINA]aMa’?

r) Cryn nonaraka leukemia (mocrynan y makery LSMhelp) caap:ku jenny Gunapay npomenssuBy REMISS u Henpekuame
npomensmuBe CELL, SMEAR, INFIL, LI, BLAST u TEMP. HanmpaBuTu MOI€es JTOTUCTUYKE PErPECHUje KOjUM Ce ONUCYje YTUIIA]
OBUX IIPOMEHJbMBUX Ha IIpOMeHJbuBY REMISS.

n) Hanucaru koju cre no0uiy MOZes yKOJIMKO Ce mocMarpajy cMu Moryhu npeausropu.

b) Kako usrnena Bannosa tect cratuctrka? Ha ocmoBy Bammosor tecra, ma am Cy HEKU NPEAUKTOPY 3HAYAJHU U
Koju?

e) TectupaTtu ma nu MOCTOjU BUIIO KAKAB yTUIA] IPEMUKTODA HA 3aBUCHY NPOMeHBUBYy. OAroBop o6pasiokuTy.
s&) Ila snu mocroju 3HadajHa pasiauka usMebhy Momena koju ykmydyje camo LI KaO IPEIUKTODP U MOJA3HOI MOAEIa?
3) Koju oxn oBux momena je Gomu na ocuoy AIC?

e) Ilra npencrasma meBujanuja moxmena? Ila au ce y KpajmeM MOeNdy KOjU CTe NOOWMIM Ce NEeBUjaluja MOKe
UCKOPUCTUTU 3a TECTUPALE Aa JIX je MOIEJ aIeKBATAH?!



model <- Im(Employed ~ ., longley)
summary (model)

1 <- ¢c(0, 0, -1, 0, 0, 1, 0)

X <- model.matrix(model)

XtXi <- solve (t(X)%*%X)

n <- nrow(X)

p <- length(model$coefficients) - 1

estim <- t(1) %*% model$coefficients

stdev <- sqrt(sum(model$res~2)/(n-p-1) * t(1) %=*% XtXi %x*’ 1)
lur <- estim - stdev * qt(0.975, n-p-1)

upr <- estim + stdev * qt(0.975, n-p-1)

c(lwr, upr)

linear _hypothesis (model, t(c(O, O: -1, 0, 0, 1, 0)), 0)

anova(lm(Employed ~ . -GNP - Population + I(GNP + Population)

library (car)
vif (model)

cor(longley[, -c(3, 4, 7)1)

plot(longley[, -c(3, 4, 7)1)

, longley),

model2 <- Im(Employed ~ Armed.Forces + Unemployed + Year, longley)

summary (model2)
vif (model2)

model <- 1lm(dist ~ speed + I(speed”2), cars)

plot (abs(rstandard(model)) ~ fitted(model))

library (MASS)
bc <- boxcox(model)
lambda <- bc$x[which.max(bc$y)]
BC <- function(y) {
(y~lambda - 1)/lambda
}
model2 <- Im(BC(dist) ~ speed + I(speed”2), cars)

summary (model2)
plot (abs(rstandard(model2)) ~ fitted(model2))

library (LSMhelp) -
//
/ / _ /
m <- glm(REMISS ~ ., leukemia, family=binomial)

summary (m)

anova(glm (REMISS ~ 1, leukemia, family=binomial), m, test = "

anova (glm (REMISS ~ LI, leukemia, family=binomial), m, test =

summary (glm (REMISS ~ LI, leukemia, family=binomial))

Chisq")

"Chisq")

model)




