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[Ipo mojxoasiuit pasMep BIOOPKU

A survey of low-incomes families aws designed to determine the average heating costs for a family of 4 during
January and February. Heating costs are known to have a standard deviation of $25,75. The economists
conducting the study wish to cinstruct a 95 percent confidence interval with a margin for sampling error of
no more than $3.95. Find the appropriate sample size.

Ompoc ceMeil ¢ HUBKUME JOXOJAMU, [PeJHA3HAYEHHBIN JJIsT OIIPEIe/IEHAs] CPEJIHUX 3aTPAT HA OTOILIEHHE
ceMbl U3 4 YeJIOBEK B siHBape U ¢eppasie. Kak M3BECTHO, CTaHIAPTHOE OTKJIOHEHUE 3aTPAT HA OTOILJICHUE
cocragiisier 25,75 nosn. CIIA. DKOHOMHUCTBI, IPOBOJMAIIIE UCCIEIOBAHUE, XOTAT MOCTPOUTH 95-IIPOIEHTHBIN
JIOBEPUTEJIHHBIN WHTEPBAJ ¢ MPEJEJOM MOrPENTHOCTH BhIOOpKHU He Gostee 3,95 mosmapos CIIIA. Haiinure
[IOIXO/ISAIIII pa3Mep BBIOOPKU.

S
7Z17a/2 = 395, — n = (

SZi a2\’
\/ﬁ

3.95
S<-25.75
Z a<-qnorm(0.975);Z a

44 [1] 1.959964
n<-(S*Z_a)"2/3.95°2;n

44 [1] 163.2512

HOCTpOGHI/Ie JOBEPUTEJIbHOI'O NHTEPBaJla

CI<-function(x_,S,n,P,sigma.known)

{

if (sigma.known) Z_a<-qnorm(1-(1-P)/2) else Z a<-qt(1-(1-P)/2,n-1)
M<-Z a*S/sqrt(n)

c(x_-Mx_+M)

}

[Ipo BBIOOPHI

A poll reported that 48 percent of probable votes seem determined to vote against the President. Assume
that this sample was based on a random selection of 789 probable voters. Construct a 99 percent confidence
interval for the probable voters who seem determined to vote aganst the President.

Ormpoc nokazai, 910 48 TPOIEHTOB BEPOSITHBIX I'OJIOCOB, IIOXOXKE, HACTPOEHBI T'OJIOCOBATH IIPOTUB IIPE3UICHTA.
IIpeamosoxum, uTo 9Ta BEIOOPKA OBLIA OCHOBAHA HA CJIyYaHON BBHIOODKE M3 789 BepOATHBIX M30MpaTeIeil.



IlocTpouTs noBepuTenbHBIT HHTEPBAJ B 99 IPOIEHTOB I BEPOATHBIX M3bUpaTeseil, KOTOPHIE, IIOXOXKE,
HACTPOEHBI I'OJIOCOBATH IIPOTUB IIPE3UIEHTA.

VP4

Jn

_ bq _
xr — Zl—a/Q\/\/; <pu<T+ Zl—a/Z
n<-789
x_ <-0.48
P<-0.99
S<-sqrt(x_*(1-x_))

CI(x_,S,n,P,sigma.known=TRUE)

#4 1] 0.4341857 0.5258143

ITocTpoenne H0BEpUTEILHOIO UHTEPBAJIA [T YBEIHUCHHIS PACXOJIOB (IIPH U3BECTHOM CPEJI-
HEM)

A survey indicated that companies with fewer than 1,000 employers are expect to increase their spending
by 20,4%. Form a 99 percent confidence interval for the unknown mean increase, assuming that the sample
standart deviation is 6,8% and the sample size is 346.

Ompoc mokazaJi, YT0 KOMITAHUY ¢ JucoMm paboromareseit menee 1000, Kak 0XKUTAETCS, YBEIMIAT CBOU PACXO/IBI
na 20,4%. Chopmupyiite 99-PONEHTHBINA TOBEPUTENBHBIN HHTEPBAJ JIJIsI HEM3BECTHOTO CPEJTHETO YBETMIEHNUS,
HpEeIoIaras, 9T0 CTaHJapPTHOE OTKJIOHEHUE BBIOOPKH cocTasiser 6,8%, a pasmMep BLIOOPKH COCTAaBJIAET 346.

T — Zl—a/?% <pu<zT+ Zl_a/g\/sﬁ
x_ <-20.4

P<-0.99

S<-6.8

n<-346

CI(x_,S,n,P sigma.known=TRUE)

#4+ [1] 19.45835 21.34165

[Tocrpoenne JOBepUTETHLHOIO MHTEPBAJIA Jist (bpe3epoBaHusi ITOH Jerain (IpU U3BECTHOM
WJIM HEU3BECTHOM CPEJIHEM )

A company has just installed a new automatic milling machine. The time it takes the machine to mill a
particular part is recorded for a sample of 9 observations. the mean time if found to be £ = 8,50 seconds,
52 = 0,0064. Find a 90 percent confidence interval for the unknown mean time milling this part.

Komrmanus To1bKO ITO yCTaHOBUIIA HOBBIM aBTOMaTHIeCKUil (ppe3epHbIil cTaHoK. Bpemsi, HeobxoqmMmoe MaIHe
JyIsi (ppe3epoBaHusl KOHKPETHOI JieTaJIl, 3allUChIBAeTCsl JIJisi BBIOOPKHU U3 9 HADJIIO/IEHWIL. CpelHee BpeMsl, eCJIn
yCTaHOBJIeHO, uTo T = 8,50 cexyna, S? = 0,0064. Haitmure 90-IIpOLEHTHLIN JOBEPUTEILHEI HHTEPBA JJIs
HEU3BECTHOT'O CPEJIHEr0 BpeMeHU (ppe3epOBaHUs ITON JIETAJH.

S
x— Zlfa/Zi <p<zT+ Zlfoz/2

S
Vn V'



_ S _ S
T — t]_,a/g(?’l - 1)ﬁ <pu<zT +t1,a/2(7’l — 1)ﬁ

x_ <-8.50
S2<-0.0064
n<-9
P<-0.95

CI(x_,S,n,P,TRUE)

#4 (1] 4.057415 12.942585
CI(x_,S,n,P,FALSE)

#4 [1] 3.273057 13.726943

[Ipo backerbomcTOB

A sample of 100 former basketball players form Slam Dunk University shows that 55 of the players graduated
in 4 years. Construct a 90 percent confidence interval for the proportion of basketball players graduating in 4
years from Slam Dunc U.

Bribopka uz 100 6wiBminx GackerbosmcroB u3 yHupepcurera Slam Dunk mokaseiBaer, 9Tro 55 MIpoKOB
[TOJIy9mJid BbIcIiee obpaszoBanue 3a 4 roga. [Tocrpoiite 90-mpoIeHTHBIN T0BEPUTEIbHBIN MWHTEPBAJI JIJIsl JTOJIU
6ackeTOOICTOB, KOTOPBIE Yepe3 4 roma 3akamunBaoT Slam Dunc U.

n<-100

x_ <-55/100
P<-0.9
S<-sqrt(x_*(1-x_))

CI(x_,S,n,P sigma.known=TRUE)

#4+ [1] 0.4681696 0.6318304

IIpo xode

A sample of 20 cups of coffee from a coffee machine has a mean amount of coffee of 6 ounces. The standard
deviation is known to be 0.5. Construct a 99 percent confidence interval for the mean amoumt of coffee per
cup. The second variant, 0.5 is the sample standard deviation.

Obpaserr 20 gariek Kode u3 KopeMalllnHbl IMeeT CpejiHee KoandecTBo Kode 6 yuiuii. CraHIapTHOe OTKJIOHEHUE
n3BecTHO Kak 0,5. CocraBbre 99-POIEHTHBIH JIOBEPUTEILHBIN MHTEPBAJI JJIsi CPEHETO KOJIMIeCTBa Kode Ha
qamky. Bropoit BapuanT, 0,5 - craHIapTHOE OTKJIOHEHNE BBIOODKHU.

CI(x_—6,8-0.5,n—20,P—0.99, TRUE)

44 [1] 5.712014 6.287986
CI(x_—6,8-0.5,n—20,P—0.99,FALSE)

#4 [1] 5.680138 6.319862
CI(x_=6,5=0.5,n=20,P=0.9,TRUE)



#4 (1] 5.8161 6.1839
CI(x_=6,9=0.5,n=20,P=0.9,FALSE)

#+4 (1] 5.806677 6.193323

[Ipo aBTOMOOMIM U PACXO/T TOILINBA

A concumer rights organization tests a new cars to estimate the car’s average gasoline mileage. Because its
budget is limited, the organization can test only 25 cars. The standard deviation of the cars tested is 2. What
is the range of the 90 percent confidence interval?

{Opranusanust mo 3amure IpaB NOTpeGUTENEN TECTUPYET HOBBIE ABTOMOOMIIN, YTOOBI OIEHUTH CPeIHUiT Tpoder
OensuHa. [ToCKOJIBKY ero OrJKeT OrpaHrYeH, OpPraHu3aIisl MOXKET IIPOTECTUPOBATH TOJBKO 25 aBTOMODUIIEN.
CraHgapTHOE OTKJIOHEHUE IIPOTECTUPOBAHHBIX aBToMobuiieii cocraniser 2. Kakos quanazon 90-mporeHTHOTO
JIOBEPUTEJILHOIO UHTEpBasa? }

ci<-CI(x_=11,5=2,n—20,P=0.90, TRUE)
ci[2]-ci[1]

44 (1] 1.471202

[Ipo poramnkn

The owner of a local bakery feels that too many bagels are thrown out every night, so he decides o estimate
the demand for bagels. After a month’s observation, he collected 30 days’sales and ascertainted that the
average sales were 120 and the standard deviation of daily sales was 10. Assume that the daily bagel sale
follow a normal distribution. Construct a 90 percent confidence interval for the demand for bagels.

{Buasiesier] MeCTHO# IeKAPHU TyBCTBYET, UTO KaXK/[y0 HOYb BBIOPACHIBAIOT CJIUIIKOM MHOTO OyBINKOB, TI03TOMY
OH PeIaeT OIEHUTD MOTPEeOHOCTH B OyOukax. [locie mecsiarnoro HabIoIeHns OH coOpast 30-THEBHBIE TTPOJAXKN
W YCTAHOBUJI, YTO CPEJHUE MPOJiazKu cocTasasan 120, a cTaHIapTHOE OTKJIOHEHUE €YKEIHEBHBIX IMTPOJIazK
cocrasysio 10. [Ipeamosoxkum, 9T0 exKeTHEBHBIE IPOIaXKK OyOJIMKa CJIEIYIOT HOPMAJIBHOMY PACIIPEIE/IEHUIO.
TocrpouTts 90-1IPOIEHTHBII JIOBEPUTEIbHBINH MHTEPBAJL JJIsd CIIPOCA HA POraJIuKU. }

ci<-CI(x_ =120,5=10,n=30,P=0.90,FALSE)

ci

#4+ 1] 116.8978 123.1022

[IpoBepka paBeHCTBa CpeTHUX

T.test<-function(means,SD,nn)

{

df<-data.frame(Means=means,SD=SDnn=nn);df
df<-df[order(df$SD,decreasing=TRUE),]
F.<-df$SD[1]"2/df$SD[2] "~ 2;F.

alpha.f<-1-pf(F.,df$nn[1]-1,df$nn[2]-1);alpha.f

nl<-df$nn[1];n2<-df$nn[2];S1<-df$SD[1];S2<-df$SD|[2];
x_ <-df$Means[1];y _<-df$Means[2]



S<-sqrt( ((n1-1)*S172+(n2-1)*S2°2 ) /(nln2-2) );S
Tl<-(x_-y_)/S/sqrt(1/nl+1/n2);

kl<-nl+n2-2;

p.value.1<-2*(1-pt(abs(T1),k1));

T2<-(x_-y_)/sqrt(S1°2/n1}S2°2/n2);
k2<-(S1°2/n1+S2°2/n2)"2/( (S1°2/n1)"2/(nl-1) +(S2°2/n2)"2/(n2-1));
p.value.2<-2*(1-pt(abs(T2),k2));

list (
alpha.f=alpha.f,

Var.equal=c(T=T1,k=k1,p=p.value.1),

Var.not.equal=c(T=T2,k=k2,p=p.value.2))

}

[Ipo dbepmepa u yaobpenust

Suppose a farmer is interested in testing two fertilizers to see which is more effective. He uses two fertilizers
and gets the following results.

Fertilizer MeanGrowth StandardDeviation SizeofSample
A 7 0.5 100
B 6 0.2 125

Test, atthe 10 percent level of significance, the hypotesis that the mean difference in growth between the two
fertilizers is not significant.

IIpeamosiozkum, hepmep 3anHTEPECOBAH B TECTUPOBAHUY JIBYX YI00peHMii, YTOOBI YBUIETH, KAKUE U3 HUX DoJjiee
sddexkruBabl. OH UCIIOB3YET ABa YIOOPEHUS U MOIyYaeT CAeAyIome pe3yabrarhkl. [[poBepbre HA ypoBHE
saaaumoctu 10% runoresy 0 TOM, UTO CpelHsAs PA3HUIA B POCTE MEXKJLy ABYMS YIO0OPEHUSMH HECYINECTBEHHA.

B ciyuae Hen3BeCTHBIX HEOJMHAKOBBIX JICIIEPCHIA 0’% #* O’% cTa-TuC-TU-Ka 1’ MMeeT IMpuO/IMKEHHO PACIIpejiesie-
uue CThIOJIEHTA C He-Te-JIbIM IUCJIOM CTeleHel cBODOIbI.

ny — 1)512 + (TLQ — ].)S%
n1+no—2

Ty=—"—2  ~ T(ng+ny—2), g2 |

_ Ty _ (S3/m1+ S3/n2)?
=g v T me k= (SE/n) 3y
ny— ng —

T.test(means=c(7,6),SD=c(0.5,0.2) nn=c(100,125))

#+4 $alpha.f

## (1] 0

#H#

#+4+ $Var.equal

#H# T k p

#7£ 20.42043 223.00000 0.00000

P
44 $Var.not.equal



it T k p
## 18.83109 124.33956  0.00000

HpO MeHe/2Kepa IIPpOU3BOJCTBEHHOI'O OTAE/Ia

A production manager interested in the number of defects in batches derived from different production
processes. He examines a random sample drawn from each process and records the following data.

Process MeanDefects StandardDeviation SizeofSample
A 221 25 90
B 300 80 110

Test, at the 1 recent level of significance, the hypothesis that the mean difference in number of defects between
the two production processes is not significant.

Memezkep 0 TPOU3BOJICTBY 3aMHTEPECOBAH B KOJIMIECTBE Me(PEKTOB B MAPTHUSIX, [TOJIYICHHBIX U3 PA3HBIX IPO-
U3BOJCTBEHHBIX TporieccoB. OH MPOBEPsieT CIyYaiiHyIo BEIOOPKY, B3ATYIO U3 KAaXKJOTO MPOIIECCa, W 3allUCHIBAET
cJjegyIomue JaHHble.

HpOBepre Ha II€PpBOM YPOBHE 3HAYMMOCTU I'HIIOTE3Y O TOM, 9TO CPpEJHsAd Pa3HUIla B KOJIUIECTBE ,ZLe(beKTOB
MEKJy ABYMd IMPOU3BOACTBCHHBIMU MPONeCCaM HEeCylIeCTBEeHHA.

T test(means—c(221,300),SD=c(25,80),nn—=c(90,110))

## $alpha.f

#4 (1] 0

#H#

#+4+ $Var.equal

s T k p

#7£ 9.011559e+00 1.980000e+-02 2.220446e-16
#H#

#+# $Var.not.equal

ki T k p
## 9.789241 134.230794  0.000000

[TocTpoenune Kpurepuen

For each of the following, test the indicated hypothesis.

JList KazK10T0 U3 CJIEYIOIIETO, IPOBEPbTE YKA3AHHYIO TUIIOTESY.
a) n=16, 7 =1.55,52=12, Hy: p= 1.5, H; : p > 1.5, a = 0.01.
b) n=9,7=10.1, S2=0.81, Hy: p =12, Hy : u # 12, a = 0.05.
c) n=49, =17, 8% =1, Hy: p > 18, Hy : 4 < 18, a = 0.05.

Hy:p=15, Hy:p>15

T—H

~ T(n-1
ING] (n—1)
Kpuruweckas: obractb
T—p

NG

T > Tff;l)




x_<-1.55
S2<-12
n<-16
alpha<-0.01
mu<-1.5
t <-(x_-mu)/sqrt(S2)*n;t
#4+ [1] 0.2309401
Kpurnueckoe 3naveHune
Tl(n—l)

—x

qt(1-alpha,n-1)

44 [1] 2.60248

t, = 0.2309401 < 2.60248 = T" -1 = 2.60248,
cJIe/IoBaTeIbHO, HET OCHOBAHUI OTBEPTHYTDH HYJIEBYIO THIIOTEIY.
I/IJ'H/I qgepes3 OBepHTeJ’IbHBIfI YpPOBE€HDL BEPOATHOCTU
o, = P{T > t.}
p.value<-1-pt(t_,n-1)

p.value = 0.4102409 > 0.05, TakKe HET OCHOBAaHWII OTBEPrHYTH HYJIEBYIO rumoresy. B ciydae Hy : p # 12
KPUTUIECKasi 00JIACTh UMEET BT,

T — [ n=1)

S/\/ﬁ > 1-a/27

KPUTHUYIECKOE€ 3HaYCHUE PaBHO

alpha<-0.05
Tkr<-qt(1-alpha/2,n-1); Tkr

#4£ [1] 2.13145
x_ <-10.1
S2<-0.81

n<-9

mu<-12

t <-(x_-mu)/sqrt(S2)*sqrt(n);t

444 [1] -6.333333

IIo abcosroTHOI Be/IMYnHe 3HaYEHNe CTaTUCTUKK IpeBbINTaCT KPUTUIECKOE 3HaYeHue, CjIeJ0BaTe/IbHO, HYyJIeBasl
THUIIOTEe3a OTBEPraeTcsd.

3HAYMMOCTD CIMTACTCH KaK
a, = P{[T| > [t.[}
t <-(x_-mu)/sqrt(S2)*n;t

(1] -19



p.value<-2* ( 1-pt(abs(t_),n-1));p.value

44+ (1] 6.094161e-08

B tperbeit 3a7ate kKpuTHUeckast 0071acThb

<T Y = z<pu+TYS/Vn —
S/f /

= z<p-T"VS/\/n
alpha<-0.05
Tkr<-qt(1-alpha,n-1); Tkr

#4 [1] 1.859548
x_<-17

S2<-1

n<-49

mu<-18

Bribopounoe cpenree © = 17 monamaer B KpUTUIECKYO 00JIACTD, CJIEIOBATE/IFHO, TUIIOTE3a OTBEPraeTcs B
MOJTB3Y AJbTEPHATUBHOIL.

mu-Tkr*sqrt(S2) /sqrt(n)

444 [1] 17.73435

MOIIHOCTh KPUTEPHST OMPEEISIeTCSI BEPOSITHOCTHIO MOTACTh B KPUTHIECKYIO 00JIACTD MIPHU CIIPABE/JINBOCTH
aJbTepHATHBHOM runoressbl. Ilpu p < 17 cunraeMm BepoOsTHOCTH

P{z < pu—T{"VS5/vn}

Pow<-function(x){
pt((mu-Tkr*sqrt(S2) /sqrt(n)-x)/(sqrt(S2) /sqrt(n)),n-1)

Pow (17)

#4 [1] 0.9999975
curve(Pow,from=17,t0=18)



Pow(x)
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