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LBusiness Statistics I Two hours )

(oflaymbseome :

#  eIe0eor elaMsEEHEGL el (IPHS.

* el gsraier sFL Goien S.bhIsd 2 toH 5 CLEHEST SH(ESIS.

#  emilursssl UWSUGHs Bwellssiu 1w TEl.

% eloLggrelad Oiusssds syouGsisn sfopbshamend: SaemoTs surdlbol isLbps.

# 1 Omiiésd 50 euwmpusien ellemésst  @suQamsipben (1), (2), (3), (4), (5) ea aremrami_ LI 1
aiemLsefsn  sfiwumer  oebeg el Gurgssore  soloeows sfE0s0H@. DSmaE GiREH
Bi@h Bnéssomss spiulGder SPNpSSHEE5E Sieoow slm.psnafe siemy (x) GFeussir

L gpsutd S BS. )
1. Ushsugpd sahmmpseisd ag o cienowmens 7

() siss owelda Gooaur@smeul CET&ESHmenyd HIaSEer Wi HQFwubBurgs Gy mib
BlensodhSIeysasill LUSUBHS (PIguiLD.

(2) sffwieeisn Fous Upsdeanse QHTLIUTS Socausdss Siaufsail b SHha Cupmt. Cousmr(hiosedr,
Eayd Auhs WPOPLTE GBS 2. UTLE (pmpauCy LG GeusmiBib.

(3) yrem sewsba@lliaur IHfCUIGHE spdoEs ghubsamen.

@) o danstatsdn o_sien darssaisn sanafsms 20 @b 50 Bheb Boruls Budss CoemtBL.

(5) 9m eElUUTESLUCL Bgpst UFbueisd Sl GLEIOTETHSMET DIEPLLITEID STRRIIPIGLLD.

Ussuml FnpBmseflsd aEVameal 2. MaDLTMS/D mumioLTamenal ?
A - Geompeitad susmenud, pdley s @reamBn FHyenlgmsiseme SHQULGHLUITSS GETasL_snel.
B- g susmeowys ausnpiisn (Beoy euenjuihHlen) swdeot Casiaisnimaiien LFOLSeRer CoTHsD Aol Ligmeain
s Bareniiulelr Sprar UFlIBGF FOLTGW.
C- on srad EreHulst gaGaurm GuBILLTaIPD FwwTa BenmpuelbaluGbeUTS BensulanL G Wb
GurGsSWTa FIrFiuns BmdGLU.
(1) A wrggnd
@ A,Curss5n

(2) B wrgglpb (3) A,Buonsgyo

(5 A,B,Cgaw sebaomb

uft eng genilsd 32 inemenasl Guim yselse Laeumd SaiG-Beme suenfuLHEned HIULBGSIBSHI.
FHomB Beman

O o0~ N R W

1,3,7
Lyibueds oieor-Bem_saTevenam oiFs (semi interquartile range)
n 9 (@ 10 3) 14 (4) 20

5y 22

120 km uwemGoraidlsd @@ pUj wss 60 km Beoar waisduragBne 30 kn Caussdan 1663
60 km @evanr wellGHUTeSHBE 60 km Causs@aub duremb Qesuidemmry. dywnendgharer sy Geusmld
werfibAuneohSBe
(1) 20km
{4 45km

(2) 40km (3) 42km

(5) 60km

& auginisy o _aen 150 wnemeussisn Fgnafll yshedl 60 sueib. Ssiaglisd o sien ayemr wremsuEaie Fgmafll
yenel 55 2_1b Quewt wremsufseian Fgrafill Lsell 70 210 @b, Siel auGLLTED 2 66T SYEHT Lomasmen] &erflagID
Qs wremeayEalignh senelEme (pampeW

(1) 100, 50 (2) 50, 100 (3) 90, 60 4 80,70 (5) 105, 45
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14.

gm OuimsiBsrer ghpwsl 2007 @ 30% Beansd oPsfsz 2008 G 20% Gamed @Geombod). ey
2009 @b 40% @emed aflafssm. 2007-2009 areluguiss seon amL SFbeTan ghpws siFsfiny sgrefl aiss

(1) -30 @ 30 @ ooy’
“) 24000/ 5) [(100+30) (100-20) (100+40)]% - 100

om Weme umbusist S geg eSS oL FAfusrsean, Seolwd s Bl Sl
GuiwETsaD ety sFTTHSmen elLé AfwusTaaps Gminlsr, urbusier sugend

(1) Fw&dy (2) Gpy @ymwd (3) adly grmub

@) 2 wigysud (5) amp@eDd

96 Hopar UToust Sobs-piee) eiglysmen (open ended classes) GsremiBaitenCurgl Beogeurs LILSILGEHSESmIgW
siisussd iemalp
(1) &iFe (2) BoL slsomst (3) puww efsossd
4) asmeoenem elleosss (3) wami Gews
Gusreflulilsnr @ImuE Gemsl GEILTUrS sieuGl Fahnssisd sigyeane o _eRTanbTaMS D_sHamTatens 7
A - o8y GumoremissT sremliLfAsamturs Gusmelular grmuus @smsn Wead QUIGHSDIEISL
B - Quemsfluieh gpmuds Gewmswrss syl umbuelst soow 50% speaiemer wrsdnbd Sugluen wnsds
Qe g,
C- oo ymer unbusd Hobs-Poesy Gl smead Corem@anburs  Queneluls gImus GHENELD
HWSTUGSHE (PITSl.
(1) A wrgdnd (2) B uors#rt (3 A,Buwisgdno
4) B,Cuwrsdmnb (5) A,B,C mafus stebsonid

B 50 @aimba 10 seusreiiysaisr eisvsshoaier afsanssta Cordsn 250 e Bminla, wimDh @eanah
n 1.2% . 2 5% 3 10% @ 12% (5) 25%

Gt ig-elssd euenguL b Qsm_fumer Leeumd mppsetsd ai)ame o sReDDWTaIS/e aflenrTenmey 7
A- @rani oisbem SBBEG SwHulL ugbusisaid eTpGSpasmst LlGasnEG Gulig-alFsd
SUMILILRIEEDET LEIBSHS (piguid.
B - g0 siqg Qetgdld gmbas oensibsafdar Opm@lieen (summary of five measures) Gui ig-sfFsd
QUSHILIL LD suens@ilE Sl sima).
C - 285 uselamens senflgiushe Gulig-eles esIuLnsmen) LusLBHs (Ui,
(1) A wrislmnb (2) A,B io1s8mb (3) A,Cursggb
(4 B, C uwrsgdins , (3) A,B,C m8u esbeomp

om tHomer Lrbusisd Fso Gewemer FiDHE auGUY Uil Gmenlt LWEILGHS6US,

(1) el Bompdisme ANSEGUSHS WG

(2) ol esbensusaenud (class limits) eugly ewsmpun@Gssnengb (class boundaries) AwTEGASDE UG,

3) saub Gophs Wgpsisamand QETaiL suglisslsh aaiiaidmomus GOBUILSHE SEID.

4 OQan@ly oemeifsamer Vearh BaGans sIUSHE DUGD.

(5) sl MgpssalBe ddsscons g amawm sl Crisnssila UILLSMm HEGEAUSHE UGLD.

safw CrFCsriE JUmbees wrgdlfluys Gsrijurear Ueaeumd sbmseflsd ogifdeney 2 amenipwirens)/
2 _gienLoWwInssnal 7
A - SplFeveys Gematiselar swogsend onihs wriuldr SEsesh 81 Sanoramma,
B- X @sit emen Y Geit UbOFevad Gaslh gaenn olld siarms Soulded, Y @6 bstar X S
Uhosens Gemsl gsimp ofLds Gomans Smbs GeusdiHb.
C- X8 dgren Y @er Mihbzeomds memsbd Gy sl Geemus @emsth rob @prmei.
(1) A orsdnd (2) B uwrsdrd (3 A,Cursgdinb
4y B,C uwrkgmo {(5) A,B,C m8lu1 agheomb,

Lskeugpip smbmiEeisd aiE 2 _esianolbps ?

(1) Sevemiys Gemsh g el G SOGENS FTITHEH.

(2) Bewem gyiieisd S wWifsepd aupwrbm wiasmas sEmLUBSEmHeN.

(3) X@neb Y @pcw @oLulsma @amenud sl wrduboald, X s b Y o 1b srgrsea oem  Hmb
(e euTsuliD.

@ X@bew Y @b BmLulsie @Deeuud Gewmsd GI8sT Gs Oyl gf <emsid w (b ousb.

(5) X,Y asuasupnize S uwlsorer SenemiLig @emsh 1 aafs, X+ 10,Y + 15 sausraubibe Senulsorsr
BleoanUs G T G,
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15.

16.

17.

18.
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21.

1

@1 esflu GEpiGar G Unteee guield Hemils Gensh =095 ymd SrEniulLgl. UsemD FaBREes0
sig)/etena 2_eTenLOILITENGY/2_siempuinsiensy 7

A - UpGsseey wrsdifym stesds 95 saalsbdomen Fiwims aIFTeyanmiLb.

B - Y@8a& Qurds wimsie gnbd@eapu 95 spaigorag JboFeon) wragfluiselsarst silendaluLD.

C- X @& Sonan Y @ UiCoewes @amsd Gy e, Xew Yo gun aedu Cpi Bmanimdad

GlasireRTgHEBELD,
1) A wrggnd (2) B iuongdgb (3) A,B wrsginn
4 B,Cursgmnb (5) A,B,C galw esbeombd

Papssa upfu eamd Fappseies erH/eeney o _cRIemIOWRTENE D _amanolTeRensy 7
A - g epompn wibsrsamaule sebeoTE FTHSILLDNGT (LPeYSEHD FLOGUTLINIL] 2 _sienens atedflalt, @
BEpEdulsr Bapssalasn LfCengenen BlBDSSTO6N SHEMES (LplguwiD.
B - g sAsAW0Bs Papsfuls Hehssn @ Bl GuUpHOTEIDTS BHEGLD.
C - Nifsit gpwsheysalsd om Bapsd (E) M sLameiss Bspbsise Gapsd (B) papaugpanar BEGIDHEN
% SARLISTEY SHFUUGLD,
(1) A wrsznd (2) B uwisgnd (3) A,Cuorhgnb
@) B, Cuwrsgnb (5) A,B,C 5w esbsumb

A, B gifuan goiad B Bepsdest s GG P(A)=P,, P(B)=P,, P(ANB) = P, aian SrouGeps. B
Baypresilsa A Popmos Smiuspeter BHubsmen HEpRHse

1-F -F +F,

1 2 '3

(1) 1-P,-P,+P, @) 1- P, ©) —rr
@ hohth 5) 1- P,

=
A, Basiiuen syn BapFfast gb. G P(A") = %, P(ANB)= =, PB)=C aaflell, C @1 Guipromemd

1
3!
1
» 15 @ 3 @ 3 @ 3

3
12 & 3

A Basiues B Heptfsd aeh. 8@ P(AUB) = %, P(ANB)Y = % P(A"y = % stalsir,

(1) A, B eichuen SID{pel um;ﬁéa@snm
(2) A,Beasuan b5 Bobsdas
3 P(AIB):%
1

@ PBIA)=3

(5) A, B adiusn FIyrHsmel

en el QuigsiBaTer WISNEEHS Gaeial Lenumd Bapsdall UTbumed LETeiBeisng.

Basita (x) 1 2 3 4 5 6

Babasa) f(x) 0.10 0.15 0.20 0.25 0.17 0.13

x GuimshEsmsT 2_[BubH CFlmshaTa GFaa C = 5000 + 200x e Syivigsh, srdurfssiuiL CFes)
(1) 726 (2) 1300 (3) 5000 (4 5200 (5) 5726

Ssireumid Sapmeicd 615 2 _eilepDUITES ? ‘
(1) Pepsse iy f), Bag x =0,1,. ../ Aeoams ot Hdiams  eqowrBm wrpf X erefledt,

n
P(X > K) aisiiigemsn 2 Flx) Bamed GeueflLBHHETD.
x=K
(2) gm Oz epwibm winll X Qa1 Hepsse SILISE anpy f(x); 0 <x < 15 aafeii, P(X= 10) gyemz fx)
@b x = 10 vt 1yl Grieusst apeb Sl (PQWLD.
(3) enpwiig i X @eh aFiunidHs GUEIOTEND LD siaflen, X Beit MEHID@ID Wennt G,
@ eaqpurpp wid X @ag afiungds Guplotend o &F& Bepsasiomms ot X Senm PLEIDS @GS
FloamTs  BHSEGLD.

(3) Var(X) =1 aaher, Var(2Xx3) =4 mu&d.
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22, eeumd FEROLL LbUeSelsd ahel LRDURIEE GFssed ujbus s ABbs SIEHEHMAITESSFEmen

23. go Ll L persdls 50% syan GGLUSHaT Gilit. @n elumunmseiaus QST FalybenySaamea

2. 9 ess senfulausien GeapLTBEST spors Bapdsmen. s sqiefuns 235 sgunbbnmss om eeenun

25, X ooz @ 32.1b fluw efeossd 0.55.1b o e w Gosisus unbusist 2 szl P (3 <X < C) = 0.4656

26. Usheuglb enbgimeied erml a_emamiowmsaig ?

27, dsieumd ambpussilsd sg o aieowTang 7

28, Vaenmpd sbpsais e o afiemowireig 7

saIpRIGID 7
(1) n=100,P=0.02 (2) n=100,P=005
3y n=100,P=050 (4 n=100,P =095

5) n=100,P=098

uwsiuBsaEnTEst amd Oaflwagdlams. @ of.Gsmem s guelsd 1 024 allFmyensmuneniss
SiDTHSOUL LS. @ebammampd 10 g@butsamens Gatai. @ widflow aEsSpriss:. shsmean
ellsnyenemwiteniSet FbsF FaysemrsHomen BO GROLURGH ULSILGERSdma] s Gaflalss. aumLiy
Bosaing ?

(I 20 (2) 45 (3) 512 {4y 5100 (5) 5120

o Bspddpa. @hed GenpurBaet yaubersi urbueds upnpystenar syulsh, 50 FRINSHDT LWL 6
el QLssEmMRLS @6 GOPUTLgmand QaTmmemliugbana Babasa wrs ?
(1) 0.135 (2) 0271 (3) 0406 {4y 0.736 (5) 0.982

efsiledt, C @ebt GLImIOTEMD
(1) -182 2) 1.82 (3) 2.28 @ 391 (5) 482

(1) N umogenwl g Goulsd g6 Giss oevdmsn Wmmey Sebsomosd 7 UGWEOLL QF euponbn!
wirgflullst sl &@almEharat FlEhasse] % DD,
(2) (popsmwowra wrAf aBHdhHels I—f; @ T aBsHsms lm 6e  SiephEUILIBLD.

(3) wyssien uyular Fesss sigel widwidoma saddga @onuls Ssoeatt ynssades
(LPIGLLID.

@) wrHfil uomer aiFEfltmes apaob LS Dlibsd Spp apslmams GopHS PQUD.

(5) om Pspssssteons LIFACWEHS wHlurdsala Huw agpssemems &l PeUITS.

(1) umLsmse Semluwlsns wrmhdne Guflare Gminde umLwnsa sqowrbr wrARAUESSTs S uapb
uflates Smeamb.

(2} esons agly o s Gmsb ganhe semniss Geuls Gangs wrFfOWEHH aaflu swTHD
worgflewGisense it oifle Hpshi amUIHHSE.

(3) om uhg ofp wrAflurers aupssowns widlf @ LQoraMmal LwWsuBsHs GsflaeFiuu@aE DS

4 sl gpeomenwowns oTHAQUGHY (wepulsr drgmer Cprdsbd wIFAfEWERLY ulm. Gm (pug SIS
BosEeUTE @n (pamacwrar wrdfuimars Gaflabsusnsnetb.

(5) eupewuwns CErds wrPfCWGHsedd sy Gweve aafw eupordpm WOIAPCLEGNIG seF Qeslalamen

‘ L oflewrs Eb@io.

(1) om Ggeisush ugbUisy BHbH aBssiUICL @ eauwrbn wrdfluiss Se ule ETHAGWEDY  UTbush
eng Wi umwer Guilgts BEESTs LD CFsiaems Bmbeib.

2
2) sy @eor pGsflupp e, %E(Xi"#) SUEIE Glg  TpBSme 02 Bnsren  GammLisomen gL
UGID- .
(3) il uEpsr 1 yafaleow gEIEGDLEUTE 6 Bbetan CarLsopp wHiurst & Qe wippne LFFLSDS
SIGInGLossir, éag,smgl 0 Gbaren g GaFeurar WHAIUTE aaT NIpSELLIELD.
a” o n ,\ Var(éz)
4) 0 @benen GaT_eumm LTSS 81 , 92 TG, 81 Bt FriunTE 192 Beng el =
Sienel_UUBLD. af(gl)

x 100 Genmred

(5) o @perar oo Catepm wHlurer & = —I—Z(Xi—f)z QYGID.
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32,

33.
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wrdf aBsHs upbusss Lpfw sGh mipsefss ag/smal 8 _QReNIDILITEG) B_aitentowiTarenes 7
A - swunden ugsefen sedeisms ofsfsdapluns - uybuL i@ B GFsee  LibUsneD
SIENEG S B
B - F - Ljbuedelt empeld ens QETGE swWigen Lgss, UGFH SWrHer UIpse ararLraunflsh
SHuEusTeng.
C - epow aisvemeod BoHppl mmeg witsals garas widil uEw@mse wrdf B ulsis orARAGCLIGLEY
LU Sieemeners Gesusuennall LFbIUTmSE@LD.

) A wrbdnd 2) A.Buongg (3 A,Cuongdn
(4 B,Cuwrsand (5) A,B,C syalus stebeomid

X, ¥ ashuar weopbu gsiamsmpb wrgfil usws 25 Bmend QatemL N (2,16),N (1,9) @ar wrdfl BenLsah
sraladr, P(X >¥ ) }

(1) 0.1587 (2) 03174 (3) 0.3413 (4) 0.6826 (5) 0.8413

X syemsi N(u, 100) @60 Bmbs Cafla@Furiu’L Lo n @ o LW @ epwmBp wrdliflulsh Sen

sTaufteRt, P(—5<E—,u<5) = 0.9544 sy@onm 7 @61 QUEILTMGEMES SHIGHS.
In 4 2 8 3) 15 4 16 (5) 18

Bollsmns oyl ubfu daach sbrissls agysama o STDOLTHS/2 GHMDLTRDE ?
A - plsms wLLb gopdanturg g bidsme quialuls sisawid ENEAE ALk 5
B - o saslarsismens CarAlughg pbidsms aguienl sl nuEUBSS (UMD,
C - ffw wrdfEenss ¢ - upbuelmen SiglLmLWITES Gemei Bollbme SyuTen_ulel imevlD
Z - uplbueSenen SugiLem_wiss Getail polsms guisulst smaddean il Cufireg.
(1) A wrsadyw (2) B wrsdnn (3) A,B oradw
4) B, Cursgdnd (5) A,B,C a8l eebsumid

N, 100) ungLl'aSlsi) @@fjr,@ SisatLL L Umbs 16 Bemen 2.enw g epwipm widflulsr Gem. X = 114.5
slasl  SieugTaN b SILL L ]

Hyu=112 agly H:p# 112 Geoen BanFiusnosten P - GLpBoTsiD

(1} 0.1587 {2) 0.1706 (3) 03413 {4) 0.6286 (5) 06826

smaGsmsn Garsmer ubfu Useumb SaBmimsRsd apl/ame o aiEmDUTaH/e aiienibLITalanel ?
A- gm Czdeust unbusied o* sflurg eeflsi, H ot p =4, 90 saemad  smalsist (Composite
hypothosis) i@ib. :

X -
B - oo Geeeuat upbusied 02 Oxflurs  aefld, 7 = ____ﬁ am Gargement: ustefl eafiugd
oflNn
SUBID.

C- ams 1 ey Depasiore Pepsssy B asia, Srrpomauls agr 1- 8 aueb.

(1) A wnggdlyb ) Curssmd ' (3) A, Cursgmb
@ B.Curidgb (5) A,B,C m#u aebsomd

siieumib mbpiseies sig o efiswwnerg ?

(1) 10% Guirmasienid U LSEL T g ShHboTen Cerpmen aians 5% GQUIGEIED DL SHHILATS
HHEBsts CFrgmananil AiLE fAphss UG,

2) om sEHcsTET Cangnaniisy 5% GUIGRNTE L HF0 p - GLpIDTsMID < (.05 e, HD,rﬂgrraameSaaUul_wrrL'_L.n@.

(3) gm ame oD B ard Sotpmaulmean ULSLGSHMSDHETET HILOTELD Halws sostareisin
ageubHEed SRS sieng.

@ g sostsen Cxgmeanis ama 1 e, ams I agp asUBmD wrdfil uGena HNBSFTLGeT
apeulh ISATD GHeBHS (IpigU b,

(5) Gangemsnl Lsied slrsEnG widfl sramoen HyHulf Gelsigsh aeob GuBLLGD GugoTeD Sieugl
GumuwTend &sn DEMPESELLELD.
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36.

37.

38.

39.

40,

41.

42,

43.

N{x, 100) upibusiisd Bmba C@flelawiuL 25 LGS 2Ll @f supiBp wiFfulldr Hemi- X ai6iim.
H: p= 60 agly H > 60 ergid Cargmanipara ol ressb X > 63 Bewmed splugs s I

apaliETan BSDHEN
(1) 0.0668 2y 0.1336 3y 0.2266 4y 04332 (5) 0.5668

GREs LEHfmsmus st GFuLD oyl Gue wremafsela alidsnssn (penmGul 7, TT, €160
BHHS. 50 e wramamend QeTenn . @f spurbp wrBflulsh 20 wrems]HEHiD 50 Gluest WDTETEU]TSEHETE
Cereil @F epwimp wr@fulse 30 wranafserh BU ussflmeamil GETsTaEY Qeuisimrysett aailel,
7T, = 7T, @emend Candiugpanen Cangenentt Lshedl afgdbgsh GLgIOTEND

(Iy -2.11 2 -2 3 2 @ 2.11 (5) 2.34

0,1,2,....9a@ib 10 a@lusemss QermL g Sagraissiu . Wopd upbugisd ysubstsl LTS @aim
GurmHEIL L & amLd Bren® aoluysaiisr eaffunissiulL Sgpeiss 5 Baub Gopare o aeng. 3%
QuImmieD UL GH0 Apbs GUIGsSmEmUF Cer@lugbars Sl TICsssms SHUS!

(D Zz >14.1 2 x2 >155 %)) xz »16.0 @ xz >169 (5) xz »17.5

FOIOTEN MPHABeaamen 2 L apaiy Gaesusi UTbLsEafs Sl semen gUUIBSHETS SIEMDHSILI L. (5
oIEBSDe uELUTie Il Lamauis Geenhe Bl ulsme afsshisaiel GIoTHHD 70 erama)d FITHenLILIg
12 o 16t auqpdsaish afsanssis QLTbSD 36 seyd St Gsiengl. LIBHSDe LGUITLIG S L alsnamuisd
F - Gumoneni

(1 194 (2) 283 . 3) 291 @ 7.78 5 116

Syg 2014 Goa QybuLTES Geail @b LILSH axpLIbE elusmeidare HMILINCL Camm’ {F Fwshum®
¥ = 125+308X (X @ 2608 G D) QuGh. e 15,2015 Genen supbuiorssd Qamean® wrgnbel GUTSSU
Gupdsmens SmHE CUTEEF FoSUTE

5 _ 125 . 308 s _ 125 . 308
§))] Y—12+ 5 (X + 65) 2y Y 5t (X +75)
3) ¢ =125 , 308 4 7= 125 308
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