NHX»XeHepCKa CTaTUCTMKA
Bexxba 4



[13 PaAMETAPCKN TECTOBU XNTTOTE3d

* [lapameTpu KOjun ce pa3maTpajy Koa napameTapCcKor Tectupama
XunoTesa cy:
* ApUTMETUYKa cpeanHa U
Pasnnka aputmeTnykux cpeanHa pU,-m,
[lponopuuja it
Pasnuka nponopuwja -1,
BapujaHca o>
OaHoOC BapujaHcH 0'12/0'22



Ropaun y NOCTYNKY TecTnparba

Oapehunsare napameTpa Koju ce ucnuryje

[locTaB/bakbe CMCTEMA XMMNOTE33

OapehuBarbe (ycBajarbe) npara 3Ha4ajHOCTU &
OapehunBame CTaTUCTMKE 0a/ly4MBaHba

OpnpehuBame Kputepujyma oabaumBarba Hy/ITE XUMOTE3E
[lpopayyH n

e IR

OanykKa



[Tpnmep 1

[lpeyHnK oTBOpa LLEBM MMa NO3HaTy CTaHAapAHy Aesujaunjy og 0.15mm. Ha
OCHoBY 15 cny4ajHUX Meper-a YCTaHOB/bEHO je Aa je NPOCeYHWN NONpPeYHH
npevyHukK oteopa 18.055mm. YKonnKo je HMBO 3Ha4vajHocTu a=0.05 noTpebHo je:

a) TeCcTUpPaTH XMnoTe3y A1a je CTBAPHU NPEYHUK LeBn 18 mm
6)oapeanTtn P HUBO TecTa

B) oapeanTn rpewky |l Bpcte YKOAIMKO je cTBapHM NpevyHmnK 18.09mm
Kopak 1: OgpehunBarbe napameTtapa TeCTUpatsa

LlITa ce Tectupa? ﬂ

faro: g =0.15
n=15
x =18.055

a=0.05



Kopak 2 — [MocTaB/batbe cMCTEMA XMUMOTE3a

H,(x=18mm)
H,(ux #18mm)

Kopak 3 — OgpehunBarbe npara 3Ha4ajHOCTU

a=0.05

U3 TEKCTA.

Kopak 4 — OapehunBarbe cTaTUCTUKE OA/1y4MBaHbA

H, H, KO statistika uslov | napomena
* Z,| > Z —
:u :Uo ‘ 0‘ a/2 B X _,Llo 02 ,
U< |2y <—Z, | 29 = /\/— SO
_ o, B>y 2y 2 2, ONI v =30 | (po car)
e M7 U |t0|>ta/2n—l = 2
: X — ,u() o =IA
H<Hy |y <—Ty, |l = \/,
m>py [ ty>12,, siNn n <30

X

O

— K,
/\In



Kopak 5 — Kputepujym oabaumsarba Ho

H, H, KO statistika uslov | napomena
7 —
ﬂ ﬂO ‘Zol > Za/z B X _ﬂo 02 ,
U< |2y < —Z, Z@—O_/\/; ST RO
= H > My ZO>Za v nz30 (pOCGT)
H = Hy
M F |to| > Ly nm — 2 _ o
- X—U, | O =1IA
H < /uO tO < ta,n—l tO —
>y |ty >, S/\/; n <30
X—
omwoco:  H, (u#18mm) wn z, = 0

_0/\/;

Cnepgn: ‘ZO‘ > 2,y = (ZO < —Za/z)v (ZO > Za/z)




Kopak 6 — [lpopayyH

Aato:
o=0.15 z0=x"”°=18'055"18=1.4200939=1.42
o 0.15
n=15 Jn J15
X =18.055
Z, =205 = 2Zygp5 =1.96
a =0.05 5y

Kopak 7 — OanyKa
1.42<1.96 = z;|< z,
2

MaTemaTnyKkuM 3aKk/byyak: Hynta xmnotesa ce He MoXKe oabaunTu.
OAHOCHO, Ha OCHOBY UCMUTUBAHOT Y30PKa HE MOXe ce 040aunTH
NPeTnocTaBKa Aa je NPeyYHUK oTeopa 18mm.

UH»KeHepCKKM 3aK/byyak: Ha OCHOBY UCNUTMBAHbA Ce 3aK/byyyje Aa je
NpevYHUK oTeopa 18mm.



P HUBO TecCTa

* P-HMBO TecCTa je HajBULIN HMBO 3HA4YaJHOCTU 3a KOjU Ce HYNTA
Xxunote3a oabauyje, kKaga ce y 063ump yamy napametpm 4obumjeHn Ha
OCHOBY Y30pKa.

2[1-0 (|z,])] H,:(u#m)
1-@(z,) H,:(u> )
\@(Zo) H1:(,u<,u0)

T
Il

3a Aatun npumep:

p=2[1-2(|z,)) | =2[1- #(1.42)]=2[1-0.9221961] = 0.1556

p/2=0.078



To 3Hauun ga he ce HynTa xmnorte3a oabaLUTK 33 CBAKO

a, < 0.157

Tj. APUXBATUTU 33 CBAKO

a, > 0.157
1,=18

N(18,0.15%)

s p/2=0.0778

. /2=0.025

17.924 KO 18.076



[pewKe | n Il BpcTe

LLITa ce aelwaBa aKko je CTBApPHU NPOCeYHM nonpeyHn npecek uesn 18.09mm?

Opnyka H, TauHa H, HeTauHa

npuxearta ce H Hema rpeLwuke rpewka ll BpcTte
0

oabauyje ce H, | rpewka |l BpcTe a Hema rpeluke

a — pewka npodasya da he odbauyumu ucrnpaeaH rpou3eoo
B — pewka kynua da he kynumu HeucnpasaH rNMpPou3eod



Hy:(p# )= ﬂ=¢(za - (4 _ﬂo)]_¢(_ ~(m —uo)J

2

H i (> m)= ﬂ=¢(za_(ﬂ1—ﬂo)fj

H:(1<u)= ﬂ=1—@(—za—(u1—uo)\fj

3 ;

flinerer B = ¢(1.96—(18.09—18)&)—¢(—1.96—(18.09—18)ﬁ)

B = @(-0.36) - @ (—4.28)
p =0.3594 - 0 = 0.359

YKONIMKO ce HYy/ITa XMNnoTe3a NPMXBaTK Kao TayHa NOCToju BepoBaTHOha

o4, 35.94% na he ognyKa 6UTKH NorpeLwHa, Kaaa je CTBapHU NPEeYHUK
18.09mm



H,

Mo =18

N(18,0.15%)

17.924

N(18.09,0.15%)

18.076



OapeanTn NoTpebHy BUANYUHY Y30PKa Aa bu ce yTBPAMO CTBApPHMU
cpearbn npeyHuk uesmn og 18.06 ca BepoBaTtHohom Hajmarbe 0.97

nsas o u=18mm p,=18.06mm Nn?
a =0.05 B =0.1

2

2

ZE+Z'B o
n=>\2

) (/"1 - /10)2

2
_(1.96+1.28)

.- 0.15° = 65.61~ 66meper-a
(18.06 — 18)



[Tpnmep 2

[lpeTnocTas/ba ce Aa je AHeBHa nNpomn3sogra Kenesape 900 t. Tokom
Hedes/by JaHA MepeHa je AHeBHa Npo3nBoatba. KonnunHe nobujeHor Yyenmnka
y TOM nepmoay cy npukasaHe y tabenu. MNpetnocrtassba ce aa ce
pacnopehyjy no HopmasnHoj pacnoaenn. la nn nogaum nobmnjeHNn meperbem
noTBphyjy NpeTnocTtaBKy U KOIMKK je p-HUBO TecTa?

Na 1 2 3 4 5 6 7
Konnumna (t) | 885 | 905 | 890 | 895 | 902 | 904 | 870

Kopak 1 — OgpehunBarbe napameTpa TecTupatba
Tectupace: M
Kopak 2 — MNocTaB/bakbe cucTemMa XMnoTesa H, (1 =900t)

H, (1 # 900t)



Kopak 3 — OgpehunBarbe npara 3Ha4ajHOCTU

[lpar 3Ha4ajHOCTN HMje AaT TEKCTOM, Na Ce NPEeTnoCTaB/ba:

a=0.05

Kopak 4 — OapehunBarbe cTaTUCTUKE OA/1y4MBaHbA

H, H, KO statistika uslov | napomena

TEIN Zy| > U,n ¥ — n & 2~ o2

lLl > ILlO ZO > Ma ZO —

U< Z, <—U, g/\/; v n=30 (poCGT)
— Ho [H#1) | [t >t EEEE—

z>z0 t0>ta/2,n—1 t _x_/'lo 0'2=?/\

0 0 o.,n—1 0~
U< U, ty <—t, . S/\/; |n < 30'

CraTUCTUKa oanyumBamba je:

x —
= H
n

_S/\/_




Kopak 5 — Kputepujym oabaumsarba Ho

Ho H, KO statistika uslov napomena
H i on ZZ() >>uua/2 ¥ — m & 2~ g
y<y§ Zn<—aZ ’ g/\/; v n230| (po CGT)
IL[ :IL[() pr—— I
* l —
J%I |t0>t /anl _x—,uo ol =7V
0 a,n—l O —
u<p, | t,<—t _ s/\n|| n<30

x_

. H
OAHOCHO: H1(,u Z 900t) " Iy = S/\/;O

Cnean: ‘to‘ >l = (to < ynn ) v (to > ta/2,n—1)



KopaKk 6 — l[lpopayyH

U3 Tabene mepemra

gl s x=893
1 & 2 1
Yceajace «=0.05 s? =ﬁ2(x,.—x)2 =2 (x ~893)" =158
- L= i=1
s =s? =158 = 12.5963
X—p, 893-900
t, = = = —1.4703
° slJn 12.5963/7
Ropak 7 - OanykKa —1.47|<2.447 = |t | < t,

2
MaTemaTu4ykM 3aKk/by4dak: Hynta xunote3a ce He moxKe oabaumntmn. Og4HOCHO, Ha
OCHOBY MCMUTUBAHOTI Y30PKa HE MOKe ce oabaunT NPeTnocTaBKa Aa je
npounssogHa 900t yenuka.

WHKerepCcKUM 3aK/byyaK: Ha OCHOBY MCNMTUBAbA Ce 3aK/byyyje Aa je Kenesapa
nponssogun 900t yenmka AHeBHO.



P HMBO 3Ha4ajHOCTM ce oapehyje Ha ocHOBY Tab/IMYHMX BpeaHOCTH t-
Tecta 3a oapehenun bpoj cteneHn cnoboge n NPopadvYyHCKy BPpeaHOCT
CTAaTUCTUKeE t, =-1.4703 . BpegHocT bpoja cteneHn choboae y oBom
3a4aTKy je 6 (n-1).

[TpopayyHCKa BpeaHOCT CTAaTUCTUKe ce Hana3u namehy 1.44 n 1.943, a
OBUM BpeaHOCTUMA oA4rosapajy nparosu 3HavajHoctn oa 0.1 n 0.05, a
NOLUTO je 0Baj TeCT ABOCTPaHM, OBe BpeaHOCTUN Ce MHOXe ca 2, na

e 0.1<P<0.2

[MpeumnsHa BpeaHocT P-HMBOa Tecta moxke ce 4o6uTN nomohy
CTAaTUCTUYKMUX NPOrpaMcKmx nakeTta. TayHa BpeAHOCT OBOr TecCTa
n3Hoctm 0.1919.



[Tpnmep 3

BnacHuUK aytomobuna je »keneo aa NnpoBepu Aa M je NpocevyHa NoTpoLlHa
6eH3mnHa Ha 100 Kkm mamrba 13 nntapa. Ctora je mepmo NpPoceyHy NoOTPOLLHY
HaKoH cBakmnx 100 npeheHnx KMAomeTtapa, a pe3yntaTn Cy NPUKasaHny

Tabenn.

Konmumna () 92 134 8.8 14 12.6 15 6 11.8 10 7.2

YTBpAUTU Oa K je NnpoceYvyHa NoTpowHa Marba o4, 13 nntapa Kaj je HUBO
3Ha4vajHocTn 0.1 n ogpeanTn rpaHnue P HMBOA TecTa

Kopak 1 — OgpehunBarbe napameTpa TecTupatba
Tectupace: MU H,(x=13)
KopakK 2 — [locTaB/bakbe cnuctema xmnortesa H. (,u < 13)



Kopak 3 — OgpehunBarbe npara 3Ha4ajHOCTU

[lpar 3Ha4YajHOCTU je AT TEKCTOM U U3HOCMK:

a=0.1
Kopak 4 — OapehunBarbe CTaTUCTUKE OANY4YMBAHbA
H, H, KO statistika uslov napomena
ﬂj Hy ZZ() >>uua/2 L X — [, o2 2~ o2
G| | o | 1230 (o C6T)
H = Hy z;:zz tfoo :tta/in_l f = X—U | l? =2
<] | 1, <_“t’:n_1 s//n || [n<30]

CraTUCTUKa oanyumBamba je:

x —
= H
n

_S/\/_




Kopak 5 — Kputepujym oabaumsarba Ho

H, H, KO statistika uslov | napomena
0 0 a 0 CGT
<n [z < o/Jn | v n=30] (po CGT)
FT H ey t|>t —
u>u0 ot e =X ot =
0 0 o p—1 0~
I | I | n< 30
‘,u<,u0\ It0<_ta,n—ll S/\/;
X = H
OAHOCHO: H <13 U ly =
(u<13) s/
Cheaun: (to <—, n—l)




KopaKk 6 — l[lpopayyH
U3 Tabene mepemra
Aaro: n=10 x=10.8

n 10
Ycsajace a=0.1 s’ = ﬁZ(x, ~x) = gZ(x,. ~10.8)" =9.12
- i=1 i=1
s=+/s? =9.12 = 3.0199

X - u; 10.8-13
t = - — —2.3037
° s/Jn 3.0199/10

(t, < —ty,5) <= —2.3037 < —1.383

Kopak 7 - Oanyka

MaTemaTnykuy 3ak/by4dak: Hynta xmnoTtesa ce moxke 046aumTi NOLWTO je 3HAYajHOCT
TeCTa Makba 04, rpaHNYHe, YMMeE je UCNYHEH YCN0B, Tj. MOXe Ce YCBOjUTH
a/iTepHaTUBHA XMNoTesa.

IH»KerepCcKM 3ak/byyak: Ha ocHOBY UCMUTMBaHba Ce 3aK/byyyje Aa je NOTPOLLHA

ayTomobuna Huxka og, 13 nuTapa. dfF=9 0.01<P <0.025



[Tpnmep 3

* [lopean ce neb/bMHa ABa TMNA NJACTUYHUX M30NaTOpPA KOjU ce
oapeheHnm TeEPMUYKUM NOCTYNKOM HaHoce Ha npomn3sod. CtaHaapaHe
neBujaunje nebsbnuHe nsonatopa 2.6 n 2.4mm. TectTupaHo je HaHowere 12
n3osatopa npsor Tmna u 15 nsonatopa apyror. lobumjeHe cy cpegre
nebs/buHe NaacTUYHe u3onauuje 3a NpBu U apyrn Tmn oa 26.3mm, 0O4HOCHO
25.2mMm. MNoTpebHo je yTBpANTM Aa U je aebsbmHa nsonatopa oba Tmna
NUCTa aKo:

a) CycTaHpapaHe geBujaumje Nno3HaTe
b) AKo cTaHAapAHe AeBujaumje HUCY NO3HATE a/in Cy BeIMYMHE y30paKa 32 u 45

c) Ako cyy3opumn 12 n 15, a ctaHaapaHa aeBujalmja HUje NO3HATA A/l CE MOXKe
NPeTnocTaBmMTn Aa je UCTa



a), b)

1. Odredivanje parametra koji se ispituje
Razlika sredina

2. Postavljanje sistema hipoteza
H, :(M = /uz)
H, :(M i ,uz)
3. Usvaja se nivo znacajnosti a=0.05

4. Odredivanje statistike odlucivanja

X, — X,
zo= 12 22
O, _I_O'z
n, n2

5. Odredivanje kriterijuma odbacivanja nulte hipoteze

Z,|> z,,
6. Proracun

7. Odluka — Matematicki zakljucak i Inzenjerski zakljucak



. Odredivanje parametra koji se ispituje

Razlika sredina

. Postavljanje sistema hipoteza

Hy: (w1 = 1)
H, :(M * ,uz)

. Usvaja se nivo znacajnosti a=0.05

. Odredivanje statistike odlucivanja

. X, — X, s _ (n1—1)s12+(n2—1)s§
° 1 1 7P n+n,—2
S o |—+—
P n1 n2

. Odredivanje kriterijuma odbacivanja nulte hipoteze

‘to‘ > ta/2,n1+n2—1

. Proracun

. Odluka — Matematicki zakljucak i Inzenjerski zakljucak



[lpymep 3 - HacTaBakK

1. Y1BpAMTU Aa U je neb/buHa n3onatopa oba Tmna ucta, ako je a = 0.01

OppeanTtn P-HMBO TecTa

Oapeantn notpebaH 6poj y3opaKa Aa buce ca seposatHohom oz, 0.95
yTBpAUNEe CTBapHe cpeamre aeb/buHe nsonatopa og 28mm, 0O4HOCHO 25mm

26.3-25.2

\/ﬁ -\/ — 2 42 =1.1402 ZZ ¥ 20.201 = Z, 005 = 2.576

p=2[1-9(|z,))|=2[1- ®(1.14) |=2[1- 0.87285] = 0.2543

2
(+]
n1=n2=n= 2

(ﬂ1 — M )2

(2.576 +1.645)" |
32

*(of+03)= *(2.6* +2.4%) = 24.78 ~ 25Mepetsa



CamocCTanHu 3aaaTaK [13

* Ypagntn ogrosapajyhe 3agaTtke Koju he 6T noctaB/beEHM Ha CaAjTY

HanomeHa 1: CBaku 3aaaTtakK ce cacToju n3 2 Tecta XmnoTe3a Koja je noTpebHo
ypagutu

HanomeHa 2: Kopuctntn Obpacue Koju ce Hanase A0CTaB/beHM Y Pajay ca
3a4aumma
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