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CHUONG 6

CAC PHAN PHOI CHON MAU

Vé chwong nay

Trong cac clrong trzéc, ching tafa thio lugn vé mét s6 bién $ ngiu
nhién ki dung va nking phan phi xac suit cia ching. Trong cac
tinh hwng clvn miu thyc ¥, ching ta tleong khong chn mau ot
gia tri duy nhit cia x. Thay vaao, chung ta chn mjt mau gom n gia
tri va saud6 sr dung nhing gia t naydé tinh toan cac éliéu thong
ké vi d nhe trung binh rdu vads léch chuin. Roi chang ta & dung
nhing & liéu thong ké naydé suy ra lrong dan 8 duoc dioc chon
mau. Myc tiéu aia chrong nay 1a nghiénigu mjt s6 6 liéu thong keé
hizu ich va cac phan pinxac suit cia chung Saudo chung taéglal
thich wi sao, trong céecfiéeu kien kha 5ng quat thi dt ca nhing 9
liéu thong ké nay & hifu cac phan pﬁl Xac suit ma co ti diroc wéc
lwong ¥ip X béi dwong cong chdn tic. Trong cac chong tlep sau,
ching ta & trinh bay céch thc ma 8 liéu thong ké clan miu va cac
phan pldi ciia chingdwoc sk dung dé suy ra lrong dan 8 dwoc chon
mau.

NGHIEN C UU PIEN HINH

CHON MAU RULETO MONTE CARLO

Ban mun thir st dung d6i tay aia minh khidanh tac ma khéng phi chiu rai ro bi thua lac nhr
thé nao? Bn co tie lam diéu nay ing cach mé ping qui trinhdanh bai, tire hién cac in dat
cugc trong trong va quan saték qua. Néu ban phai 13p di lap lai rat nhiéu lan viec mé plong
nay, kan it S8 c6 the xem céach thc ma nling lan thing bai @a an thayddi ra sao Au nhr ban
phai choi bai “thuc ",

K¥ thuat mo ph)ng mdt qui trinh ma chadung cac $u t6 ngiu nhién vadp di 14p lai qua trinh
naydé xem né din tién ra saatuoc goi 1a qui trinh Monte Carlo. Pay |1a not tha thuit dwoc S
dung ©ng rai trong kinh doanh va cénh wc khacdé nghién ¢u cacdic trung aia mot haat
dong ma cliu nhiéu anh hrong ndiu nhién, vi @ nhu thoi tiét hay hanh vi con ngbi. Vi du, ban
c6 thé mo hinh hoa cach hbdong aia hang én kho @ia mpt cdng ty clé tao bing cach 4o ra
trén giy to nhirng lan nhap va xuit hang hang ngayévsin phim cté tao tir kho hang ga cong
ty 6. Mdi ngay, nét con $ ngau nhién cac it hangduoc céng tydo sin xuat ra € duoc nhap
vao hangan kho. Trong tr nhu vay, mdi ngay thi nét con $ ngiu nhién cacton hang gm du
¢ ngiu nhién khac nhawsstuge chuyén di giao hang. Bra trén véc nhap va xuit cac nit hang,
ban c6 tié tinh toan ong hang én kho, $ luong mit hangdang c6 trong tay vao 6umdi
ngay. Nhing gia ti cia cac bdn & ngiu nhién - 6 luong mit hangduoc sin xuit ra, $ luong
don hang, va&luong mit hang mi don hang &n thiét cho sr md plong aia mdi ngay - ¢ th
c6 duoc tir sy phan pldi theo ly thuyt cia cac quan sat ma md hinh hém gat niing phan
phdi twong tng aia cac bin $ mada duoc quan séat theo d gian trong hat dong cté tao.
Bing cachdp lai sy md ptong e viéc cungirng va giao hang vardinh toan hangon kho hang
ngay cho mt sd luong 16n ngay (ndt sr chon mau vé diéu at co the xay ra), an co thé quan sat
dugc cach tikc haat dong aia hang &n kho hang ngayia mdt nha may. Th thuit Monte Carlo
dic biét co gia ti bai vi n6 1am cho nha éhtao cé kh nang thy duoc céch tikc hang én kho
hang ngay &haat dong thé nao khi nét sb thayddi nhat dinh naodé duoc thee hién trong cach
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thirc cungiing hang hay trong & khia @nh khac nado vé hoat dong nay ma cé thduoc kiém
soat.

Trong ndt bai b4do cé nhadé, “The Road to Monte CarldCpn duwong di d@én thi thuit Monte
Carlo)”, Daniel Seligmanuu y raing mic du ky thuit Monte Carloduoc s dung ©ng réi trong
céc torong kinh doanh nim nghién éu viéc haach dinh von, ké hoach hangén kho, va gan ly

dong tén, thi drong nhr chra c6 ndt ai da tirng sr dung qui trinh nayié nghién ¢u xem ching
ta c6 tit lam ©t ¢én dau réu nhr phai danh kac tai Monte Carlo.

Pé tiép tuc thyc hién y ngh nay, Sellgmarda lap trinh trén may tinh ca nhakaminhdé mo
phong tro chvi rulét. Rulét bao @n mot vong quay ma ¢h cia nddugc chia thanh 38 6. Ba
muoi sau 6 naytugc danh $ tir 1 dén 35 vaduge on xen K maudo vaden. Hai 6 condi duoc
son mau xanh véuoc danh $ 1a 0 va 00BDé choi tro nay, fan dit cugc mot khaan tién naodo
vao mdt hay nhéu 6. Vong quaytuoc xoay tron va di chun chodén khi né drng li. Mot qua
béng wi vao mbt kho trén vong quagé chi ra con § thing cwbc. Néu nhr ban dit tién vao con
sb d6, thi an s thing dugc mot khain tién cu the. Vi dy, néu ban dat cugc vao con 6 20, va §
l& cuoc la 1an 35. Neu vong quay khonguhg ¢ 6 aia kan, thi lan € thua khan tién argc.
Seligman quét dinh xem cach maostlen thing aroc (hay thua egc) hangdém aia ong ta&ra
sao 1Bu ong tadat cuoc 5 USDo mdi lan quay @a vong quay vagp lai qui trinh nay 2004n
mbi dém. Ong taia kp lai viéc nay 3654n, quadé mo ptong cac Kt qua cia 365dém hi song
bac. Khdng ngc nhién chat nao khi & réng trung binh “tAng aroc” mdi mot dém Hn 1.000
USD tién danh bai 1a mt khaan thua lac tri gia 55 USD, & tién binh quan@a céc 4n thing bai
ma nha céi gi lai. Pidu ngc nhién theo Seligman larghaydoi qua mrc cia “sh tién thing
cuoc” hangdém. By lan trong $ 365dém, con hc khéng co tht nay thuadng @ng 1.000
USD tién argc, va éng ta ting mdt khaan 16n nkit 1.160 USD chmét [an duy ntat. Mot tram
nam muoi mét l1an thua céc da wrot qué con & 250 USD.

Qué nhéu cho Monte Carlo vadanh lac. Méi quan tam aa ching tadbi véi tha thuat Monte
Carlo |a véc st dung n6 trong nghiéniw hanh vi éacac $ liéu théng ké chon miu. Boi vi
ching ta & s dung cac 8 liéu thong ké cln mau dé suy ra cac thambsvé dan $, cho nén
ching ta se min biét xem céach thc ching 4n hanh ra sao trongad chon miu duoc lap lai.
Diéu nay c6 th thuc hién dugc bing cach & dung thi thuit Monte Carlo - chn miu, quan séat
gia tri cua mdt con $ thong k&, va sado lap di 1ap lai qui trinh nay nhiu lan.

Trong chrong nay ching ta ko ciu cacdic tung aia mbt sd con $ thong ké hiu ich. Trong
Phin 6.6 ching tauu y rAng gia ti cia Mot lan thang argc mot dém trong Mo péng aia
Sellgman ¢ viéc danh lc Monte Carlo bn than né la @t con $ thong ké, 6ng aia $ tién
thing va thua eoc cho 2004n aroc V6i 5 USD mdi lan. Saudd chiing ta® dung kién thic aia
minh \& cach thirc van hanh éa mjt con $ tong trong nau dé quyét dinh ligu Seligmanta quan
sét thly mot con $ khéng clic xay ra W nhiing lan thua aoc lon hay khong.

6.1 GIOI THI EU

Trong cac chong tréc, ching tald nghién Gu cac bén 5 ngiu nhién va phan ol Xac suit
cua ching. Chlng tda trinh bay nkiu phan pbi xac sit roi rac va lién tic ma la niing mé
hinh khi di cho cac tinh hing thrc t. Nhitng phan pbi xac sit nay tiy thiédc vao nling
thuéc mang tinh mditduoc goi 1a nhing tham 8, vi du nhu trung binh & dan hayds léch
chuan.

Bang cach nao ma ching ta cé tp ding nhitng md hinh xac gt nay vao tirc tién aia cac 8
liéu thong ké&? Thong tldng, chang ta co thquyét dinh laai hinh phan pbi x4c st nao co th
phuc vu nhr 1& mdt mau hinh trong mt tinh hiéng cho terdc; cac gia trcia nhing tham 8 ma
xacdinh a1 thé mot cach chinh xac phan §imay 1a khéng & c6. Trong nfing tinh hidng nhr
trén, ching taeh vaomadu dé cung ép thdng tin ¢ cac tham & dan $é chua biét nay.
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Céch thirc ma ndt mau duoc chon duoc goi la phwong an clan miu haythiét ké thir nghigm va
quyét dinh $ luong thdng tin trong Au. Ngoai ra, qua ¥t biét duoc phrong &an con miu duoc
st dung trong ndt tinh hibng a1 thé, chang ta cé thquyét dinh xac sét caa viéc quan sat cac
mau ax thé. Nhitng xac sét nay cho phép ching t&nh giado tin ciy hay tinh 6t cua cac kt
luan duoc suy ra @n o trén cac riu nay.

Chen miu ngiu nhién don gian 1a mdt phuong an cn mau duoc s dung phd bién ma trong
d6 moi mau c6dé 1én n déu co6 cung 6 mayduogc chon. Vi dy, gia dinh chidng ta mén chon mot

mau c6do lon n = 2 tir mot dan $ gdm N = 4 vat thé. Néu bdn vat thé naydugc xacdinh boi

cac ky hgu x, X,, X,va x,, va c6 sauap riéng bét co tre duoc chon:

Miu Céc quan sat trong nu

1 X1 X

X %

X, %y

TR

X2’ X4

X3, %y

Néu miu gdm n = 2 quan séatiugc chon dé cho mi trong $ sdu niu ¢6 cling 6 hoi dugc chon,
tirc ladeu co xac sat 1/6, thi nmau tao ra € duoc goi la mau ngau nhién den gidn, haydon gian
la mau ngau nhién.

o 01~ WN

Taco tté cho #ing con $ cia cac cach am mdt mau gdm n yéu 6 tir mot dan § bao gm N
yéu t6 duoc cho li:
cN = N!
" ni(N-n)!

trong d6 n! = n(n-1)...(3) (2) (1) va 0! = 1. Ky BuC dai dién cho $ mau riéng bét, khéng
dugc sip xép trat tu cua kich & n dugc chon makhdng c6 & thay t. Khi N = 4 van = 2,
chung tada chrng 1 rang co

4 = i = ﬂ =

2220 21(2)

cac miu riéng bét. Néu chiing ta thc hién mot cudc treng ciu y kién cia 5.000 ngoi dwa vao
mot mau codo 16n n = 50, thi c6CX®°nhiing sr két hop khac nhauta 50 ngrdi ma co tie duoc
chon trong mau nay. l\éu moi trong $ nhiing Iét hop nay c6 njt co hoi ngang nhawugc chon
trong phrong an clon mau, thi nfiu nay § 1 mdu ngiu nhiéndon gian.

PINH NGHIA

Néu mot mdu gdm n yéu 6 duoc chon tir mot dan $ gdm N yéu t6 bang cach & dung

phuong an chn miu ma trongié mbi trong $ C miu c6 @ hoi ngang nhautuoc chon,

thi viéc chon miu nayduogc cho langiu nhién va nu tao rao la nét mau ngiu nhién don

gian.
That l1a & hiéu vé y ngha aia viéc chon mau ndiu nhién, nieng € khé khin hon nhiéu khi phai
that sy chon Mot mau ngau nhién trong rét tinh hibng thrc t&. Mét kién thirc vé khai ném chon
mau ngau nhién la én thict cho ndt o tinh hing clon mau trong clrong nay; tuy nhién, an
de caa viéc chon that sy cac nau ngau nhiéndugc tri hoandén Ptan 14.2.

* Mot sy hiéu biét vé sy suy ra nay khdndong vai tro éi quan tong trong tio luan cia ching ta.
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6.2 CAC PHAN PHOI CHOQON MAU CUA SO LI EU THONG KE

Céc thrc do mo & vé con & duoc tinh fr mot mau duoc goi 1a so ligu théng ké. Bsi vi nhiing
gia tri caa cac 8 liéu thong ke mu nay 1a khéngioan tirge duoc va thayddi tly theo ndu, cho
nén chang laéc bén & ngau nhiénva co ndt phan phﬁl X4c suit ma mé & cach thirc haat dong
cia chang trong ¥c chon mau dugc 1ap lai. Phan plii xac sit nay, duoc gi 1a phan phbi
chon miu ciia s liéu théng ké, cho phép ching ta x&@inh do tot caa kit o két luan naoduoc
suy ra én ar trén con 8 théng ké nay.

PINH NGHIA

Phan phoi chen miu cua mjt con $ thong ké la phan phi xac sit cho #t ca cac gia tr
kha di ciia con 6 thong kédé ma ho ra khi cac riu ngau nhién cado 16n n dugc rat ra ndt
cach hp di 1dp lai tir mot lwong dén 6.

Vi du, gia dinh ing N = 4 yéu td trong ndt dan $ dugc mé & trong Pln 6.1,dwoc cho ki cac

gid ti bing $ x =4,x,=2,x,=5 va x,=1. Phan phi chon miu cho trung binh &u, x, khi

chon ndiu nhiénn = 2 yéu t véi si thay thé tir dan $ nay co th duoc tim ra Bing céach tinh
toan X cho mdi trong $ 16 miu nay, nlr dugc trinh bay trong Bng 6.1. Do i trong $ cac
mau ndydéu cé khi ning xay ra ngang nhau, cho néndittrong $ 16 gia ti X c6 xac sét

p(X) = 1/16. Phan phi xac st cia phan pbi chon mau cia X dugc cho trong Bng 6.2 va
dugc V& db thi trong Hinh 6.1.

BANG 6.1Tinh toan X cho 16 ndu kha di c6dd lénn =2

Miu Céc quarl sat % Miu Céc quarl sat X
trong mau trong mau

1 4,4 4 9 5,4 45
2 4,z 3 1C 4,2 3.5
3 4,5 4.5 11 55 5
4 4,1 2.5 12 51 3
5 2,4 3 13 1,4 2.5
6 2,2 2 14 1,2 15
7 2,5 3.5 15 1,5

8 2,1 1.5 16 1,1 1

BANG 6.2Phan phbi chen miu cho x

X p(X)
1 1/16
15 2/16
2 1/1€
25 2/1€
3 4/16
3.5 2/16
4 1/1€
4.5 2/1€
5 1/16

HINH 6.1.Phan phdi chen miu cho X

Phan pli xac stit cua X trong Hinh 6.1 1ai6i xang doi voi gia ti X =3, ma trén thc & 1a trung
binh hay gia irbinh quan &a phan pbi chon mau nay, i vi:

William Mendenhall et al. Bién dch: Hii Bang
Hiéu dinh: Cao Hao Thi



Chuong trinh Giing dhy Kinh t Fulbright Céc phrong phapdinh krgng Khoa hec ngin vé théng ké kinh doanh- 2™ ed.
Baidoc Ch. 6: Cac phan ph chon miu

E(X) =>_xp(X)

RN IR T

khi sir dung céng titc duoc trinh bay trong Pim 3.6. Ching taimg lru ¥ ring gid ti binh quan
cua x 1a bing Wi 4, trung binh dand ma chdng ta cé #tinh bing

=X1+X2+X3+X4 :4+2+5+1
4 4

Trung binh rdu, do léch chdn, trung v, va céc tixéc do king $ khacduoc tinh tr nhitng gié ti
mau nay co th dugc sr dung khdng chdé mé & miu ma condé suy ra cac & luan duéi dang
nhitng uwéc leong hay tiéu chin vé cac tham & dan $ tuong tng. Tuy ti, ching ta phi biét
dugc phan plsi chon miu cia con $ thong kénham tra 101 cAc cau Bi vi du nhu: Liéu con $
théng ké coudc luong mdt cach nt quan qua thp hay qua cao giaitcaa tham & nay khéng?
Liéu con $ théng k& nay co it thagldi hon so \6i cac tham & canh tranh khac, va viay hitu
ich hon khidong vai tro nlx la mot vat uéc leong?

=3

Phan pBbi chon miu cia mjt con $ théng ké co th duoc suy ra Bng toan bc hayduoc uéc
lwong king thrc kinh nghém. Nhitng uéc lugng thrc nghém bing cach & dung ky thuat Monte
Carlodugc md & trong pfn nghién é¢u tinh hng dugc tim ra ing cach rat ra 6t sd luong
lén cac ndu codo 1on n tir dan 8 ddduoc xacdinh, tinh toan gié trcia con $ théng ké nay cho
tirng mhu, vadua vao kng cac Kt qua trong ndt biéu d6 tan suit trong ddi. Khi sd lwvong mau
la 16n, thi beu d6 tan suit twong d6i s& wdc lugng din ding st phan pbi miu theo ly thuyt.
N6i cach khacdéi véi mot sb con $ thong ké ma la bng hay trung binh adia céc gia ti
miu, thi mét dinh ly quan trong ma ching t6i géi thigu trong phan ké tiép s cho phép
chung tawéc |ll’0’ng Xap xi cac phan pli chon miu cia chung khi kich thuéc mau la lén.

6.3PINH LY GI Ol HAN TRUNG TAM VA PHAN PH Ol CHQN MAU CUA
TRUNG BINH M AU

Phan pbi miu aia trung binh fu X s6 hitu Mot sd dac trung duy nlat. Néu mot mau nchu
nhién @m n quan sattuoc chpn ra tr mot dan $ co trung binh: (giong nhr trung binh éa dan
sd dwoc chon mu) va ndt do lech chuin bing wi o/+/n. (Do léch chiin cia phan phi chon
mau cia mdt con $ thdng kédoi ltc duoc goi la sai $ chuan cua con $ théng kédo. Vi vay do
léch chiin cia phan phi chon mau aia trung binh ru déi khi dugc goi la sai $ chuan caa
trung binh.) Nhung dic trung quan tsng nhit 1a mot két qua dugc bién dén trong tidng ké ke
la Pinh ly Giéi han Trung tam. Pinh ly nay, ma apuwhg cho & trung binh rdu X 1an gia ti

tong miu » ' x , phat béu ring khi kich thréc méu n 1a I6n, thi phan pbi chon méu aia trung
i=1

binh niu (khong c6 gia trtong) € sy hiru xap xi mot phan pldi chuan tic. Binh 1y Gisi han

Trung tamduoc phat béu chinh thirc trong plan sau.

Pinh ly Giéi han Trung tdm

Néu cac nu ndiu nhién gm n quan sétiuoc rit ra tr mot dan $ khong chén tic voi
trung binh ¢é fn x vado 1éch chudin g, thi khin lén, phan phi chon mau aia trung binh
mau X duoc phan phoi xap xi chuan tic véi trung binh va dé léch chuan®

* Khi cac miu dugc lap lai c6 do 16n n duge chpn ndiu nhién & mot dan $ cé hen v6i N yéu t ma trung binha
chiing 13u va phrong sai @a ching 1&?, thido léch chuin caa X 1a:
5
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M= va g::i
X X \/ﬁ

Udc leong Xap xi nay $ tré nén ngay cang chinh xaorhkhin ngay cangdn hon.

Pinh ly Gisi han Trung tam c6 thduoc trinh baydi dé ap ding chogia tri téng aia cac thréc
do mau,

DX
i=1

ma, khin tré nén bn, thi ding c6 xu lrdng $ hiru Mt phan pli chuin tic, trong clon mau lip
lai, véi trung binhnu vado léch chidn ov/n.

Trung binh vaio léch chdin cia phan phi chon miu cia x co thé dugc suy ra vainh ly Gibi
han Trung tam c6 thduoc ching minh ¢ toan ke, nheng cac Bng ching thre t 1a wrot qua
tam cia bai vét nay. Tuy nhién, chang ta céétirinh bay nét sb thuc nghiém Monte Carlo ma
tao thém nl¥ngung h cho nhigdiéu khingdinh aia ching ta.

Hinh 6.2 ti¢ hién phan phi xac siut cho con & x quan satiugc khi tung ndt con xdc %c duy
nhat. Trung binh aa phan pbi nay lax = 3.5, vado léch chiin cia né las = 1.71 @uoc tim ra
trong Bai ap 3.51). Nhr vay, Hinh 6.2 |4 phan gh theo Iy thugt caa mbt dan $ gom nhing
lan tung xdc Ac - ngha 13, phan pbi cua cac quan sat atirgc Péu mot con xudc Xdc cong ting
dugc tungdi tung ki mot s 1an vo cung én.

HINH 6.2 Phan phdi xac stit cho x, con $ xuat hién trong mét lan tung xdc xic

Bay giv gia sir rang ching ta mén udc hrong Xap xi phan pldi chon méu cho trung binhx cia
mot mau gom n = 5 quan satiuoc ctpn tir lugng dan 8 tung xuc X¥c. Ching ta c6 thco duoc
udc luong xﬁp X nay king cach tirc hién mot thi nghém Monte Carlo. Bdc dau tién chung ta
rat ra nHt mau gom n = 5 thugc do tir lugng dan 8 nay king cach tung con xumx ram lan va
quan séat cac cordx = 3, 5, 1, 3 va 2. Sadd ching tadp lai quéa trinh cn mau nay, ndi lan
rdt ran = 5 quan sat va ghi #h ching, éng @ng 1a 100 ru. Mot tram bd cac quan sat fu
nay, clng i cac gia ti tbng va trung binh éu, duoc ghi ki trong Bing 6.3.

Biéu @6 tan sufit twong ddi cho 100 gid trtrung binh éa méu nay,duoc trinh bay trong Hinh
6.3, la ndt uoc leong Xap xi cho phan pdi chon mau cho trung binhx cua mjt mau ndiu nhién
gom n =5 lan tung xuc #c. Uéc lugng xap xi nayat da ot hon (hinh dng biu d6 candoi hon)
néu nhr qhung tata lap [ai tha thuat Monte Carlo éa minh nét s5 lan nhiég hon, nh{ng ket qua
cua 100 &n lap ai cua mau nay minh ba cho niing dac trung aia phan pbi chon mau aia mjt
trung binh nau. Bicu do tan suat twong doi cua cac gia frtrung binh 100an tung xUc %c trong
Hinh 6.3 &p trung vao trung binh da,su = 3.5. Ban ding c6 tk¢ thay trong Hinh 6.3 dang
khoing (1 + 20,) ma trongdo o, =o/+/n=171//5 = 076) bao @m hu hét cac gia tr trung
binh miu. Ngac nhién nlit Ia hinh dng aia phan phi xac sut. Thim chi ngay & khi ching ta

_ 0 |[N-n
x ﬁ N1
trongdd o°1a phrong sai @a dan é. Khi N 16n so i do lon maun, 4/(N —n)/(N —1) 1a xép xi bing 1. Vi té
o =2
* Jn
6
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chi chon miu gom n = 5 quan satit mot lwong dan & voi mot phan phi xac sut hoan toan

bang phing (Hinh 6.2), thi phan phcua cac gia frtrung binh rAu trong Hinh 6.3 &n ¢c6 hinh
dang go vado cho \¢ bé ngoai Xp xi chuan tic.

HINH 6.3.Biéu dé cac gia tii trung binh miu cho céc thi nghém tung xdc xic trong Phén 6.3

Hinh 6.4 cho ching ta caétkqua cia mpt sb thi nghém chon mau Monte Carlo khac. Chiing ta
lap trinh trén may tindén chon ra cac riu ndiu nhién cado Isnn = 2, 5, 10 va 25it mdi trong
sb 3 legng dan 8, lugng dan 8 thir nhit s3 hitu mot phan pléi xac sit chian tic, lwong thi hai
c6 phan pﬁi X&c sttt dong nit, va krong thr ba c6 phan pii xac sut liy thira am. Niing
phan pldi xac suit dan $ naydugc trinh bay trong hang trén cungacHinh 6.4. Cacdm in tr
may tinh & nhiing uéc lwong Xap xi cia cac phan |:ﬂ1 chon mau cia nhing giéa ti trung binh
mau X cho c&aid I6n miun = 2, 5, 10, va 2Fuoc thé hién trong cac hang 2, 3, 4 va BacHinh
6.4.

BANG 6.3.Chon miu tir lwong dan $ ciia cac hn tung xdc xac

HINH 6.4.Céc phan phbi xac siat va wéc lwgng Xap xi ciia nhirng phan phbi chen méau
cho ba rgng dan $ [Lwu y: cac ty I1¢ theo chieu doc khdng phii 1a hang 9.]

Hinh 6.4 minh ba mot dinh ly quan tong aia thdng ké hoc ly thuyét. S phan phdi chen méu
ciia CAc gia ti trung binh miu chinh xac la dwoc phan phdi chuin tic (bé qua bing
chitng), bat luan do 16n miu thé nao, khi ching tadang chpn miu tir mdt lweng dan $ ma
s hiru mdt phan phéi chuan tac. Tréi lai, phan pli chon miu cia X cho cac rau duoc chon
tir nhitng lrong dan é cé cac phan dh xac sut dong nHit va fiy thira &m cé xu hong ngay
cang t nén gn nhr chuin tic khi do 16n miu n ting tr n = 2 &én n = 25, rat nhanhddi véi
phan ploi dong nhit va clim hon cho phan pbi luy thra i nghiéng éch nhéu Nhung leu y
rang phan phi chon mau aia X la chuin tic hay Xp xi chuan tic khido I6n mau & Ibn bangn =
25. Két qui nay @i y rang dol voi nhidu lrong dan 8 thi phan phi chon miu cia X S8 xap xi
chuan tic ddi véi cacdo lon mau wvira phii. C6é nhing ngai I¢ dbi véi qui luat nay. Dodd, ching
ta € gando 16n miu phu lvp n cho caaig ding ax thé vé Pinh ly Giéi han Trung tdm khi cac
gap phai cacirng ding d6 trong cén sach nay.

Cécdic treng aia phan phi chon mau caa gia ti trung binh riu dugc trinh bay trong pin sau.

Phan phdi chen MAiu ciia Gia tri Trung binh Miu X

1. Néu mot miu ndiu nnhién gm n thuéc do duoc chypn tir mot dan § c6 trung binh: va
do léch chun g, thi phan phi chon mau cia gia ti trung binh riu X

H=H

va mbt do léch chuin
g =2
* Jn

2. Néu dan 8 d6 s hiru mot phan pbi chuin tic, thi phan pbi chon miu cia X S8
chinh xaatuoc phan phi chuin tic, bdt ludn dé lén miu n thé nao.

3. Néu phan phi dan $ la khéng chén tic, thi phan pbi miu cia X 8 13, d6i
v6i cac miu lon, xap xi dugc phan phi chuan tic (theobinh Iy Gioi han Trung
tam). Hinh 6.4 gi y rang cac phan g chon miu cia X S8 Xap xi chaun fic ddi
Vv6i cacdd 1on miu nhd bang n = 25 cho phn 16n cac rong dan 8 vé thudc
do.
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Vi DU 6.1Gia dinh ring kan chon mot mau ndiu nhién gm n = 25 quan satit mot lugng dan
s0 ¢O trung binh = 8 vadé léch chdin o = 0.6.

a. Tim xAc st xap xi dé cho trung binh Au X s& thap hon 7.9.

b. Tim x&c sét xip xi dé cho trung binh @u X s& cao lon 7.9.

c. Tim xéc sdt xap xi dé cho trung binh Au X s3 ndm trong khang 0.1 @a trung binh dan
Sou = 8.
Lo gisi
a. Khong quan tamién hinh dng aia phan phi tan suit trong déi caa dan 8, thi phan
phdi chon miu cia X s& st hitu mot trung binhzs = =8 va mjt do léch chun

o _ 06
“Un V25

Déi voi mau c6do 1on nhr n = 25, thi nhéu kha nang (doBinh ly Giéi han Trung tam) la
phan pli chon miu cia X xap xi duoc phan phi chuin tic (ching ta & gia dinh nhr

vay). Vi the, xac st dé cho X S8 thap hon 7.9dugc woc lugng Xap xi bang Wi ving to
den bén déi phan plbi mau chiuin tic trong Hinh 6.5D¢ tim ra viing nay, ching tarc
tinh toan gia frcua z tuong tng Wi X = 7.9. Gia tf nay @ia z Ia khaing cach dgia x =

7.9 va u = u=8dugc the hién trongdo léch chiin aia phan pbi chon mu - ngha 13,

tinh theodon vi cia

012

o
o =—=—===012
“ Jn 25
Nhu vay
= XTH_ 7'9_8'0:—083
o- 012

X

T Bang 3 trong Ph lyc 1I, ching ta tim thy ving trong ang Wi z = 0.83 & 0.2967. Vi
thé,

P(x<79)=05-0.2967=0.2033
[Luu y ring ching ta pdi sir dung o~ (khdng plii ¢) trong cong thc nay @a z boi vi

ching tadang tim ndt ving rm bén adi phan pldi chon méu cia X, chir khdng phii
nam cudi phan pldi chon mau ciax.]

HINH 6.5.Xac suat dé cho x nhé hen 7.9 cho Vi di 6.1

HINH 6.6.Xac stit dé cho x 16n hen 7.9 cho Vi di 6.1

b. Sy kién ringX vuot qua 7.9 1a it phan bu cho s kién ringx nho hon 7.9. Nhr vy, xac
suit dé cho X 16n hon 7.9 1a

P(X > 7.9) =1- P(X < 79) =1- 0.2033= 0.7967

C. XA&c sut dé chox nam trong 0.1 6ax = 8 1a viing taden trong Hinh 6.6. Ching & tim
ra trong pln (a) léng ving Am giira X =7.9 vau = 8.0 1a 0. 2967. Bi vi viing rim dudi
duong cong chén tic gitta X = 8.1 vau = 8.0 1a ling Wi ving nim gitaX =7.9 vau =
8.0, cho nén:
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P(79< X < 81) = 2(0.2967) = 0.5934

Vi DU 6.2.Dé tranhdugc nhitng kho khin véi Hoi dong Throng mai Lién bang hay ning ©
chirc bao vé nguoi tiéu dung ép dia phrong hay téu bang, mt nguoi dong chai phi dam bio
hop ly ring cac chai 12 aexthat sy chira dugc 12 aox bia. Dé quyét dinh raing lisu mot may
déng chai c6 §n hanh it cachdang hai long hay khong, dhcong nhaniong chai chn mau
ngau nhién neoi chai mbi tiéng vado luong hrong bia trong i chai. Trung binhx caa muoi
lan do lrong bia trong chaduoc st dung dé quyét dinh ligu c6 phii diéu chinh ki lugng biadua
vao ndi chai i may bom hay khéng. Mu két qua ghi nhin cho thy ring krong bom vao tinh
trén mdi chaiduoc phan phi chuin tic voi mot d6 léch chuin 1 0.2 aox, va réu maydong chai
nay duoc thiét 1ap dé tao ra mét 1an bom trung binh rdi chai 14 12.1 aox, thi xac sat xap xi dé
cho trung binh @u X cua 10 chai biaugc kiém tra thip hon 12 aox la bao nhiéu?
Loi giai Trung binh @a phan phi chon miu aia trung binh fu X 14 king Wi trung binh éa
dan $ cac hn bom bia vao chai -cthé 14, = 12.1 aow - vado léch chun (hay sai & chuin)
ciax la

o 02

o _T_T_OOGB

[Liu ¥ o 12 d6 léch chdn cia lrong dan 8 caa nhing lan bom bia vao chai, va la $ luong
chai trong riu nay.] Bi vi lugng bia lom vao cé phan g chuan tic, cho nénx ciing duoc

phan pli chudn tic. Cho nén phan phxac sut cia x s xuat hién nhr duoc thé hién trong
Hinh 6.7.

HINH 6.7.Phan phdi chon miu ciaa X , trung binh cia n = 1014n bem bia vao chai,
cho Vi du 6.2

Xac stt dé cho X 5 thap hon 12 aox bing Wi (0.5 - A), trongdd A 1a viing rim giira 12 va
trung binhy = 12.1. BEu dién khaing cach nay trong catd léch chuin, chiing ta co:
_X—H_ 12-12. 1_
o 0.063

-159

Saud6 vingA qua khang 12< x <12.1, duoc tim thly trong Bing 3 @ia Phu luc |1, 14 0.441. va
X&c sut dé cho X thap hon 12 aow la:

P(X <12) = 05— A= 05~ 0.4441= 0.0559= 0.056

Vi thé, réu nhr cai may nayduoc thiét 1ap dé bom mot lwong binh quan 12.1 aoxthi krong
bom trung binhxX caa mdt mau gdm muoi chai € thip hon 12 aox véi xac st bang wi 0.056.
Khi diu hién nguy hém nay »y ra (X thdp hon 12), thi ngoi cdng nhaniéng chaidé phai lay
mot mau lon hon dé kiém tra ki viéc thiét 1ap may lom nay.

Céac meo giai toan

Truéc khi & ging tinh todn xac sitidé cho con & thong ké X trong ndt khoang

naodod, hady hoanat cac lrdc sauday:

1. Tinh toan trung binh va léch chdn cia phan phi chon miu cia X .

2. V& phéc lhado thi phan pléi chon miu. Cho thy vi tri cia trung binhy, va xac
dinh vi tri cho cac khang p/+ 20- va u+ 30, trén tuc hoanh.

3. Xacdinh Vi tri cho khang tréndo thi phac tho tir phan 2 va téden viing trong
ung Wi Xac st ma lan mong mdn tinh toan.
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4. Tim (c&c)diém s z di cung Wi (cac) gia ti cua Vin d¢ quan tam. 8 dung Bang
3 trong Ph luc Il & tim ra x&c sit.

5. Khi ban d& céduoc cau ti |0i, hay nhin vaato thi phac tho v phan pidi chon
mau dé xem licu cau ta 16i tinh toandugc cia kin co nfat quan i vung dugc
t6 den hay khéngbiéu nay cung &p mot sy kiem tra it so bd cho céc tinh toan
cua han.

BAI T AP
Céc ky thuat co ban

6.1 Céac miu ndiu nhién cédo lon n dugc chpn tr nhiing dan 8 véi trung binh va ptiong sai
nhu sau. Tim trung binh w5 léch chuin (sai ® chuan) cho phan psi chon mau aia trung binh
Mmau sau.

an=25uy=100°=9
b n=100 y=50°=4
c n=6u=1200%=1

6.2 Quay hi Bai tap 6.1.
a Néu cac frong dan 6 dugc chon miu 1a chin tic, thi phan péi chon méu aia x cho
cac phn (a), (b), va (c) la bao nhiéu?
b TheoBinh Iy Gisi han Trung tam, Bu cac lrong dan 8 dugc chon mau khdng phi
chuin tic, thi ching ta c6 thndi diéu gi v phan plbi chon mau cia X cho cac pin (a),
(b), va (c).?

6.3 Quay hi phan pli chon miu dugc mé & trong Bai &p 6.1 (b).

a V& phac tho phan phi chon miu cia X. Xac dinh \i tri cia trung binh va khimg
(1 20.)theo tuc X caadd thi nay.

b T6 den ving Bm bén aroi duong cong mauong img Wi xac st dé cho X nam trong
gidi han 0.15don vi cua trung binh danosw.
¢ Tim xac sdt duwoc md & trong phan (a).
6.4 Quay hi thi nghim tung xtc Xc trong PAn 6.3 ma trongi6 x la con $ c&c clm quan sat
dugc khi mjt con xuc xc duy nfat dugc tung. Phan ph xac suat cua x dugc thé hién trong
Hinh 6.2, va kiu do tan suit tuong ddi cho X dugc trinh bay trong Hinh 6.3 cho 10Gmngiu
nhién c6do l6nn = 5.
a Kiém tra fing trung binh vao léch chuin ciax lan luot lay = 3.5 vaos = 1.71.
b Nhin vao béu do trong Hinh 6.3P0oan gia tf cua trung binh vaio léch chuan cia no.
[Goi y: Qui ticThyc chiing phat bsu rang xap xi 95% cac thyc do di cung Wi mét phan
phoi c6 hinh ang go § nam trong géi han hai kn d6 Iéch chidin cia trung binh.]
¢ Trung binh vato lgch chuin theo Iy thugt caa phan phi chon miu cia X 1a bao nhiéu?
Nhirng gia ti nay so sanhdi cac gia ti dugc uéc doan trong phn (b) ra sao?
6.5 Quay hi Bai tap 6.4. Gi dinh not thi nghém tung xdc dc duoc lap di 13p lai rat nhiéu lan.

Hay tim trung binh vao léch chun (sai $ chuan) cho phan pbi chon méu cia X néu mdi mau
cO cac gia frsauday.

a n =10 therdéc do
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b n =15 thréc do

¢ n =25 thréc do
6.6 Quay hi Bai tap 6.4 va 6.5. \dc gia ingdd |6n mau s cdanh hrong nhr thé naodén phan
phdi chon miu caa X ?

6.7 Céc Bai §[ 6.5 va 6.64a ching 1 ring do léch chun aia phan phi chon méu giam di khi
do lon mau tang Ién.Dé xem xét ndi quan & nay kK luong hon, gia dinh rang mMjt mau ngiu
nhién @m n quan sativec chpn tir mot dan $ vei do léch chin o = 1. Hay tinh toaro, chon

=1,2,4,9, 16, 25 va 100. Sdd V& dd thi o_so \6i do lon mau n, va rbi cacdiem véi mot
dudng cong Bng phing. Luu y cach tiic ma quaié o, giam di khi n gia fing.
6.8 Gia dinh rang mbt mau ngiu nhién gm n = 5 quan sétiugc chon tir Mot dan $ maduoc
phan pli chuan tac véi trung binh ing wi 1 vado léch chidin 1a 0.36.

a Tinh trung binh v léch chdin cia phan phi chon miu cia X .

b Tim x&c sét dé cho X 16n hon 1.3.

¢ Tim xAc sét d& cho miu X s3 nho hon 0.5.

d Tim x&c sét dé cho trung binh Au < sai Ech wi trung binh dan&y = 1 khdng nhdu
hon 0.4.

6.9 Gia dinh ring mbt mau ndiu nhién émn = 25 quan safiugc chpn tir mot lugng dan 8 ma
c0 phan phbi chuan tac voi trung binh ling wi 106 vado Iéch chiin la 12.

a Tim trung binh vats léch chuin aia phan phi chon mau cia trung binh rfu X .
b Tim xac suatté cho X 16n hon 110.

¢ Tim x&c sét dé cho trung binh @u  sai Ech so i trung binh dan&y = 106 khong
nhiéu hon 4.

Cécrng dung

6.10 Giai thich i sao tong lugng chuyén ch cia mjt xe &i cho day cam c6 th dugc phan
phoi chuan tac.

6.11 Sir dung Binh Iy Gi6i han Trung tamdé giai thich Iy do &i sao nt bién & ngau nhién
Poisson, vi d, S¢ Iu*c_rngqtai an nhan vién rdi nam trong ndt nha may c@ tao 16n, 8y hitu mot
phén pldi ma xap xi chuan tac khi trung binhe 1a 16n. [Gei y: Mot nam |a Hng aia 365 ngay.]

6.12 Lugng danh kit hang ngay ia mot ngr dan chuyénianh kit tom hamx Ia ng , tinh
bang pao, aa $ tdbm humdem vao b tir mot con $ ¢d dinh cac By tdm hum. @ng phan phl
Xac st nao ma bn ky vong rang leong danh Hit hang ngay &so hitu va ly do &i sao? Nu
lwong danh kit trung binh i bdy mdi ngay la 30 paodi ¢ = 5 pao, va ngoi ngu dandé cé 50
céi Ky, hay cho Hit trung binh vato léch chdn cia phan phi xac stt cia Hng hrong danh kit
hang ngay.

6.13Mot ky vong quan tsng \é giam thié thu nHip lién bang n day la Bing ngroi tieu dung
S5 tiét kiem mot phan dang lé khaan tién ma h nhan dugc. Gi dinh rang cac con&udc tinh &
ty 1&é trong Hng tién thié tiét kiém duoc, dra trén véc chon mau ngiu nhién 35 kinhé gia, s
hitu mot trung binh 1& 26% vao léch chuin [ 12%.

a X&c suit xap xi d& cho ndt trung binh riu, dra trén nét mau ndiu nhién gmn = 35

kinh t gia, £ nam trong gbi han 1% trung binha lrong dan 6 cacudéc tinh da tit ca
cac nha kinh&la bao nhiéu?

William Mendenhall et al. Bién dch: Hii Bang
Hiéu dinh: Cao Hao Thi



Chuong trinh Giing dhy Kinh t Fulbright Céc phrong phapdinh krgng Khoa hec ngin vé théng ké kinh doanh- 2™ ed.
Baidoc Ch. 6: Cac phan ph chon miu

b Ligu c6 nfat thict ding khi cho #ng trung binh ¢a lrong dan é cacudc tinh aia it ci
kinh t& gia nay la bng V6i ty 1& phan tram tiét kiém thué madat duoc trén thrc & khéng?

6.14Piém $ cia bai Kém tra Khi nang N@u nhién (SAT) vao &m 1993-1994 cungip cho ta
cac Kt qua 1an lon khi so sanh & cungdlem $ nay vao am 1989. Bai kim tra toan hc nay,
duoc thec hién boi xap xi mot phéin ba $ hoc sinh trung hc trén toan qéc, da cho tly mot su
gia ting trongdiém  trung binh i 476 1én 478, trong khiiém $ cia bai kém tra king ming
lai giam tir 427 xbng con 424. (“Using Your College Planning Rep&t ¢(izng B&o cao Hach
dinh Pagi hoc): 1993-94"). i sao nliing sr thayddi rat nho nay phii dugc cac nha gidowt xem
la quan tong trong véc do luong thanhiu cia sinh vién?

6.15 Dé coduogc thong tin @ khdi luong hang hdéaan chuyén dugc chuyén ch bang xe i trén
mot tuyén xa b lién bang a thé, mot iy ban xa d tiéu bangda kiém tra xa & nay trong 25 1
tiéng dugc chon ngiu nhién trong sit mot thang. $ lugng xe i modcdi quaduge dém theo
ting ky 1 tiéng, vax duoc tmh toan cho it may gom 25 ky 1 tleng riéng &. Gia dinh ring con
sb CAc xe di moGc hing ring mbi gio xap xi c6 phan pbi chuan tic, v6i 1 = 50 vas = 7.

a Xac stit dé cho trung binh du X chon = 25 ky 1 gio riéng E Ion hon 55 |a bao nhiéu?

b Gia dinh faing kan phai dém $ xe &i modcdi qua cho i n = 4 ky 1 tiéng duoc chon
ngau nhién. XAac sit dé cho X 16n hon 55 1a bao nhiéu?3pi y: Phan phi cua cac trung
binh miu nay § dugc phan phi chuan tic, bit ké qui mé niu thé nao, cho wong hyp dic
biét khi lvong dan 8 nay $ hitu mot phan plbi chuan tic.]

c X&c stit dé cho Hng $ xe & trong ndt ky 4 tiéng wrot qua 180 la bao nhiéu?

6.16 Mot nha én xuat gidy duoc st dung cho véc dong goi yéu 8u mot sic ben t6i thiéu la 20
pao tinh trén i inch vuong. Nir la mot sur klem tra \é chit lugng aia laai gidy nay, mot mau
ngau nhién @m 10 méng giy duoc chon moi gio tir sin phim cia giv' trudc d6, va ndt thude
do sirc bén duoc ghi nkin cho ndi miéng. DG léch chin o cia cac throc do sic bén duoc tinh
bang cach éng ©ng cac blnh pllong aia cacdd léch aia nhéu mau, dugc biét 1a bing Wi 2
pao ndi inch vudng. Gi dinh ring céac tixdc do src bén nayduoc phan phi chuan tic.

a Phan phi xac st xdp xi cia src bén trung binh riu caian = 10 méng giéy duoc kiém
tra la bao nhiéu?

b Néu trung binh ga rong danh & cac nau sic ken 1a 21 pao ri inch vudng, thi xac
suat dé cho X < 20 cho mt mau ngiu nhién @m n = 10 miéng gay kiém tra la bao
nhiéu?

¢ Gia tfi ma lan muwn c6 cho ¢ bén trung binh 6a gy x dé cho P(X < 20) 1a bing Wi
0.001 la bao nhiéu?

6.17Thoi gian thrc hién 1a mdt bién 5 rat quan tong trong véc ban hang va dgmg cio cac may
tinh ca nhéan (PC). Tuy nhién, iy thyi gian thrc hién nay khé cé téluong hoaduoc, ngay @
dbi v6i mot mau may @ thé, boi vi thoi gian nay ph thuoe vao $ luong va lai hinh ptin mém
duoc tai Ien PCdo6, dung trong dia arg con tbng €in co, va van van. Gidinhr ang ching ta
mong mn do luong hrong thoi gian (tinh Bng gidy) @n thiét dé tai chuong trinh Ami Pro 2.0
trén may PC ku IBM PS/2 Model 90 484DX/334¢ hé diéu hanh Standard Windows (“Byte
Windows,”, 1993).

a Giai thich ti sao thyi gian d@n thiét dé tai chuong trinh Ami Pro 2.0 phi dugc phan
phoi xap xi chuan tac?

b Néu thoi gian dé¢ tai Ami Pro 2.0 c6 trung binh la 1.33 giayiwdo léch chun 1a 0.2
giay, thi xac sat dé cho @n nhieu hon 1.4 giayde tai chuong trinh nay trén gt may PC
duoc chon ndiu nhién |1a bao nhiéu?
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¢ Néu nim PCduoc chon ndiu nhién, thi xac s dé cho thi gian trung binhidé tai cho
nam may nay wot qua 1.4 giay la bao nhiéu?

6.4 PHAN PHOI CHON MAU CUAMOQT TY LE MAU

Nhiéu van dé chon mau lién quandén s5 thich @ia ngroi tiéu ding hay cac ée trung ciu y
kien, ma co lién quaden viéc udc lugng ty I€ p dan chdng trong dardsna & hiru mot so6 dac
trung a1 thé naodo. Nhing tinh hwng nay va cac tiong hop teong tr cho ching ta nimg vi d
thuc ticn ve cac thi nghim keép. Neu mot mau ngau nhién @m n nguoi duoc chon tr mot luong
dan $ va reu x cia nHrng ngroi nay $ hiru mot dac trang ax the, thi ty [¢ mau

p=x/n
duogc ar dung dé ude tinh  1¢ dan $ p.*
Bai vi mdi gia tri riéng bt cia x tao ra mdt gia ti riéng bét caia p=x/n, nén cac xac audi
clng \6i pla bang Wi cac xac sét két hop voi nhitng gia ti twong ung aia x. Nhu vay, phan
phdi chon mau cia p s& ¢6 cung hinh ghg nhr trong phan pi xac st kép d@ia x. Gidng nhr
phan ploi xac sut kép, phan pbi nay co tkt dugc udc luong xap xi bai mot phan pli chuan
tac khido lén mau n la I6n. Trung binh ¢a phan phi chon mau aia p la:

Mg =P
vado léch chiin cia né la
_ (P9
trongdo
g=1-p

Cacdic trung cia Phan ptbi chon Miu caa Ty 1é Mau p

1. Néu mot miu ngiu nhién gm n quan sétiuoc chon tir mot dan $ kép co thamé
p, thi phén phi chon mau aia ty 1€ mau nay la

p=x/n
s c6 ot trung binh

Hy =P
va mot do léch chidn

P9

O, = Y trongdéq=1-p

2. Khi d6 16n mau n la 16n, thi phan péi chon miu aia P s 1a Xdp xi chun tic. Sy
udc lugng Xap Xi ndy $ phil yp néu nhr 4 + 20, ndm trong géi han khaing tir
0 dén 1, vaudc hrong Xap Xi nay € la tt néu nhr y; 30, ndm trong géi han
khoang tr 0 dén 1.

* Mot “ddu mi” dugc dit trén ky héu aia mdt tham $ dan $ biéu thi cho nét con $ théng kédwoc sr dung dé
u6ce tinh tham & dan $ d6. Vi dy, ky hiéu P biéu thi cho  1& mau.
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Vi DU 6.3.Mét cudc diéu traduoc thec hién voi 313 ngroi con, trongdd tudi tir 14 dén 22, tr
trong $ con cai 6a cac glamioc diéu hanh céng ty handiu cia nréc ngoai. Khidugce hoi hay
nhan dang khia anh ©t nhit cua viéc dugc la mot thanh vién trong cai nhéwac quy%n nay,
55%dé cap dén nhiing loi thé vé vat chit va tai chinh. Hay mmtphan pl@l chon mau cia ty Ié
mau p caa nhirng ngrodi con liét ké loi thé vat chat nhu 1a khia @nh ©t nhit cua cwe Hing dic
quyén nay.
Loi giai Chang ta & gia dinh ing 313 ngoi con nay tong trrng cho ndt mau ndiu nhién
nhiing ngroi con dia tit ca giam ddc diéu hanh doanh ngép hangdau va ging ty 1¢ thuc ar
trong krong dan 8 nay la ing Wi mot gia ti chua biét ma ching ta&goi la p. Saudé phan
phdi chon miu aia p s8 duoc phan phi xap xi chuin tic (doDinh ly Gisi han Trung tam) i
trung binh Bng WGi p (xem Hinh 6.8) va @t d6 Iéch chuan

Pg
n

HINH 6.8.Phan phdi chon miu ciia p dwa trén mét mau gém n = 313 ngrai con cho Vi ch 6.3

Khao sat Hinh 6.8, 4n c6 tt¢ thiy rang phan phi chon miu aiap tap trung vao trung binp
cia n6. TAm chi ngay & khi ching ta khéng Bi gia ti chinh xac aap (ty 16 mau p=0.55 c6
the I6n hon hay nle hon p), ching ta &n cd tié tinh duoc gid ti xap xi chodd Iéch chuin cia
phan plbi chon miu bing cach & dung ty 16 miu p=0.55d¢é udc lwong xap xi gia ti chua bigt

caap. Vi vay
o= [PA. [PA_ |(055(049 _ )0,
P n n 313

Hon nira, i vi sy uéc lwong Xap xi nay cho khang p + 30, ,dugc cho i
p+30,
055+ 3(0.028
055+ 0.084

hay (0.466, 0.634)am trong géi han cia khaing tir 0 dén 1, cho nénrdc luong Xap xi chufin
tic cho phan phcaa p phai tét.

ViDU 6.4.Quay hi Vi du 6.3. Gi dinh 1ang ty 1& p nhiing ngrdi con trong dan&nay trén tirc
te bang wi 0.5. Xac sat cia viéc quan sat @t ty I¢ mau Ién bang hay &n hon gia ti quan sat
dugc p= 055Ila bao nhiéu?

Loi giai Hinh 6.9 cho thy phan plbi chon miu caapkhi p = 0.5. Wi gia tri quan sattugc
p = 055 dugc xacdinh dit trén tuc hoanh. T Hinh 6.9, kn c6 tt thiy ring xac sét caa viéc
quan sat it ty 1¢ mau pbang hay én hon 0.55 1a ving téten & phan dudi sau éa mst phan
phdi chuan tic, Vi

H; =05
va
g, =29 = [©5NO99 _ o83
n 313
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Dé tim ra vung taten nay, ching tain biét c6 bao nhiédo léch chin ma gia tr quan satiuoc
p = 055 nam xa khi trung binh éa phan phi chon mau p = 0.5. Khaing cach naytugc cho
boi gia tni z,
,-P-p_055-05
o 0.0283

p

=177

Bang 3 trong Pt luc Il cho ta vun@A twonging Wi z = 1.77 nhr sau
A =0.4616
Nhu thé, viing téden trong pAn dudi sau éa phan pbi chon méu trong Hinh 6.9 1a
P(p= 055 =05-A=05-0,4616=0,0384= 004

Gia ti nay cho chiing ta & raing réu ching ta phi chon lya mdt mau ngiu nhién gm n = 313
quan satit mot dan $ co ty 1é p bang wi 0.5, thi xac sit dé cho t I¢ mau plén bing hay bn
hon 0.55 chla 0.04.

HINH 6.9.Phan phdi chon miu ciia p chon =313 vap =0.05 trong Vi du 6.4

BAI T AP
Cac ky thuat co ban

6.18 Mot mau ngiu nhién cédd 16n n dugc chon tir cac trong dan é kép i cac tham & dan $
p. Tim trung binh véo léch chuin caa phan phi chon miu cia ty 16 mau p.

a n=100,p=0.3

b n=400,p=0.1

c n=250,p=0.3
6.19V& §16 thi mdi trong $ cac phan pbi chon mau duoc liét ké trong Baidp 6:18.£)6i voi moi
phan pldi, xacdinh vi tri trung binhp va khaing (p + 20 )doc theo toc p caado thi.
6.20Quay hi phan pléi chon miu duoc cho trong Baidp 6.18 (a).

a V& dd thi phan pldi chon miu cho ¥ 1¢ mau, va téden ving Bm dudi duong cong ma
tuong itng Wi Xac sut dé chop nam trong goi han 0.08 @a ty I¢ dan $ p.

b Tim xac sét dugc mé & trong phin (a).
6.21Néun = 1000 vap = 0.1, hdy tim c4c xac Susauday

a p>012

b p<010

¢ pnam gira 0.02 éap

6.22Tinhg, chon =100 va cac gia tisauday aiap

a p=0.01 bp=0.1 cp=03 d p=0.>5
ep=0.7 fp=09 g p=0.99
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V& do thi phac thioo, so wi p trén giy dungdé vé do thi, va k& mot duong cong ugn
chuyén ndi cacdiém. Véi gia ti nao @a p thi do léch chuin aia phan phi chon mau
ciapla toi da?Diéu gixay ra chao, khi p gan véi 0 hay @n voi 1?
6.23Gia dinh ring p c6 Mot gia ti ¢6 dinh naodo, thi tacdong Iéno, cia viéc ting do lon méu
la nhr thé nao?Li¢u mot sy thaydoi trong dé lén méu n ¢6 cunganh hréng ddi véi o, nhu doi
véi g, khong? Gii thich.
6.24Néu p = 0.8 van = 400, hay tim cac phan éhsau
a p>083
b 076< p< 084
Cécrng dung
6.25Nhitng ngroi di mua $m ladan 6ng maéng trong cac & giadinh co thu nfp cao hay &
htu may vi tinh ca nhan (PC) c6 cac grkikhac nhau & chi dé mua ém qua may tinh soov
mua ém tai cira hang (Dholakia, 1994). Trongdtmghién ¢u gan day w 1600 ngroi mua am
l& dan 6ng “throng lru” tai Hoa Ky.
a Mo ta phan pli chon miu ciap, ty Ié dan 6ng trong @u ma tim tAy viéc mua &m
qua may tinh la én loi. [Goi ¥: Sir dung p d¢ uéc lugng xap xi p khi tinh toano ]

b Tim xac sét dé chop sé nam trong gbi han 0.03 @a ty 1¢ p ciadan 6ng “throng hru”
trong dan & ma thiy rang viéc mua &m qua may tinh ladn loi.

6.26 Trong quidau tién ¢ia rim 1994, trung ¥ gid nha trén toan dge la 112.000 USD
(“Midwest, South flien Trung Tay, Min Nam)” 1994). Gi sir ring 250 ma mua 1 can nha
trong qui ndt nam 1994duoc chon ndau nhién va chi phi cho nha&a aia hy dugc ghi ntin.

a M6 ta phan pli chon mau cia p, ty 1¢ cia dan ching ma chi phi nidacia hp nhicu
hon 112.000 USD.

b Xéac stit dé cho § 1¢ mau pla 66% haydn hon la bao nhiéu?

¢ Néu ban phii chon méu va kan quan sét 165 ngi (66% dia miu nay) ma chi phi nha
cta hp nhieu hon 112.000 USD, thidm co tké rat ra nlirng két luan nao? hi sao?

6.27 Cac nha ging cao phi quan tamdén céc vai tradang thay gia dan éng va ph nit trong
x& i nham xacdinh muc tiéu ndt cachddngdin cho cac ging cao éa minh lwéng dén khu
vuc phu lop aia th treong. Vi di, pha nit dong not vai trd ngay cang giding trong cac quit
dinh mua 8m xe hvi, va dan 6ng ngay cang tham gia &nihon S0 \6i trong qua kit trong viec
mua ém va chidn bi thuc an. Mot nghién ¢u gin day cho thy ring 80% #t ca nhiing ngroi da
lap giadinh cim thiy rang hp c6 ot tiéng noi ngang ﬁng trong véc thec hién nhitng lan mua
sam I6n cho giadinh (Dortch, 1994). Gidinh lang mdt mau ngiu nhién ém n = 300 ngroi da
két honduoc chon va ki rang réu ho cam thiy rang minh c6 it tiéng noéi ngang dng trong
viéc thyc hign cac in mua ém quan tong trong giatinh.

a X&c stt dé cho cé nhiu hon 85% ndu cim thiy rang hy c6 mbt tiéng néi ngang ing
trong cacdn mua 8m quan tong aia giadinh 1a bao nhiéu?

b Ban s ky vong ring 95% @a cac § 1é miu s roi vao trong nking gisi han nao?

c XAc st dé cho t 16 mau khac i ty 1¢ dan $ p khdng nhéu hon 5% & bét cir hudng
nao la bao nhiéu?
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6.5. MOT UNG DUNG CHON MAU: KI EM SOAT QUI TRINH TH ONG KE

Phrong phap kim soéat qui trinh thng k& (SPCliugc phat trén nhim giam sat, Km soét, va
cai thién cac n pham va dch w. Céc to thép pli phd hyp v6i nhitng chi tét ki thuat vé kich

thudc vado cang, cac hdéa di cong nghip phii c6 mdt mac do tap chit thap duoc xacdinh

truéc, va cac hangétoan phi téi thiéu héa va cbi cung lai bo nhitng nhip $ séach K toan

khéng chinh xac. Ngbi ta throng noi ing sr kiém soét qui trinh thng k& bao §m 10% tfong

ké hoc va 90% la coéng ¥t va théi quen. Ching ta cééthgiam sat ¢ mat thong ké nét con $

trung binh @a qui trinh va néiang khi nao thi trung binkut ra khsi cac gii han dugc chi dinh

truéc, nheng ching ta khéng 8noi tai saogia ti trung binh nayai khéng kiém soatduoc. Tra

loi cau ki cudi cling naydoi hoi mot kién thirc vé qui trinh nay va kinnang gii toan - 90% con
lai.

Chét lugng sin pham thuong dugc gidm sét Bng cach & dung cac hiu do kiem soét tiing ké.

Céc thrée do ddi véi mot bién & qui trinhduoc giam sat thi thaydoi theo thvi glan Nguyén
nhan @a mjt sy thaydoi trong bén 5 naydugc cho lacé thé chv dinh néu nhr n6 ¢6 the dugc

tim thdy va ctinh sra. Sr thaydo| khac - nlieng sr thayddi bira bai nld do co ¥ thaydoi trong

moi traong sin phim - ma khong té kiém soatdugc xem nhr 1a s thay doi ngau nhién Néu sx

thaydol trong not bién qui trinh hoan toan la Ag nhién, thi qui trinh naguoc cho Iatrong

tam kiém soat.Muyc tiéu dau tién trong 8 kiém soat qui trinh tbng ké 1a nam loai trir cac
nguyén nhan cé échi dinh V& nhitng sr thayddi trong bén $ qui trinh va sado dua qui trinh
nay vao 4m kiém soét. Broc tiép theo la phi giam sy thayddi va dua cac tivde do dbi véi bién

sd qui trinh nay vao tronghizng gisi han ki thugt cu thé, nhitng giéi han ma trong plim vi d6

thi cac thrdc do ddi véi cac mit hang hay @th w c6 thé s dung duoc phai roi vao.

Mot khi mot qui trinh rim trong &m kiém soat vatang o ra mot san ptim wvira y, thi cac in
sb qui trinhduoc giam séat ing cach & dung cac biéu do kiém soat. Cac ndu gdm n vat phim
duogc rat ra fr qui trinh nayd cac quang i gian duoc xacdinh ax thé, va mbt con $ thdng ké
mau dugc tinh toan. Niing $ liéu thing ké naydugc V& phac ba 18n béu do kiém soatdé cho
qui trinh nay cé th dugc kiém tra cho cac ca lamad trong bén $ qui trinh ma cé th chi ra
C&C \in d¢ kiém soét.

MOT BIEU PO KIEM SOAT CHO TRUNG BINH QUI TRINH: BEU PO x

Gia dinh rfang n vat phim dugc chpn tir qui trinh @n xuit & cac quéng ?mg nhau vaerng cac
thugc do duoc ghi ntin d6i véi bién & qui trinh nay. Nu qui trinh nay &m trong &m kiém
soét, thi cacdstrung binh riu phai thay doi trong trung binh dandsu theo nét cach thirc ngiu
nhién. Hn nira, theo Qui lat Thyc ching vabinh Iy Tchebysheff, ching ta& &y vong rang
phan I6n cac gia trcia X st roi vao khaing (i +30,) = u+3(c//n). Mic di cac gia trchinh
xac @au vao la chradugc biét, thi chang ta an co tié ¢ duoc cacudc lugng chinh xéac ing
cach & dung céc thrdc do mau.

Moi biéu @6 kiém soat co mit duwong trung tAmva cac gvi han kiém soat BPuong trung tam 1a
uéc lwong aiau, gia ti binh quan chungua t ca cac con & thong ké miu dugc tinh toan
cac thrge do doi véi bién s qui trinh nay. Cac i han kiém soat cao ¢n va thip hon duoc dat
& mirc ba n d6 léch chuin bén trén va bénudi duong trung tam. Mu ching ta giam sat gié tr
trung binh qui trinh naywh vaok miu c6ds 16n n dugc lay tir cac quangtéu dan, thi duong
trung tam |1&, binh quan @a cac gia irtrung binh riu, va cac dgii han kiém soéat lao mic
X+ 3(0/\/5), véi o duoc uéc lugng i s,dd léch chiin caa cac thrée do nk.

Vi DU 6.5.Mot h¢ thong giam sét kim soat qui trinh tbng k& clon mau cacduong kinh bén
trong @ian = 4 6ng thép ndi gi¢. Bang 6.4 cho ching taidiéu chok = 25 mau hang gi. Hay
xay drng biéu d6 X cho viéc giam sat gia irtrung binh qui trinh.
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L&i giai Trung binh riu dugc tinh toan cho Bi mau k = 25. Vi dy, trung binh cho &u 1 1a
R = 0.992+ 1.007; 1.016+ 0.991: 10015

Céc giéa tr trung binh ru duoc trinh bay trong & 6 cia Bang 6.4.Duong trung tAmiuoc xac
dinh \i tri ¢ tai

= 9987 _ 0.9987

10C

Gia tii tinh toanduoc cia s, do léch chuin miu cia tit ci nk = 4 (25) = 100 quan sat, k=
0.011458. Sai®dudc tinh @a trung binh ¢an = 4 quan sat&la

s _ 0011458 _
=0.005729
Jnoo VA

Cac gbi han kiém soat cao én va thip hon dugc tim thiy bing

X I

UCL =x+3—> = 0.9987+ 3(0.005729 =1.015887

Jn

va

LCL = x-3—> = 0.9987- 3(0.005729 = 0.981513

Jn
Hinh 6.10 cho thy mot ban in Minitab @ia biéu dd X duoc xay drng tir dit liéu nay. Gi dinh
ring cac ndu duoc s dung dé xay dmg biéu d6 X duoc thu thip khi qui trinh nay trong &m
kiém soat, thi bay @ibicu do nay co tk dugc sr dung nhim phat hén nhing sr thaydoi trong
trung binh qui trinh. Cac giaittrung binh ru dugc V& do6 thi dinh ky, va réu mot trung binh

MAu roi ra ngoai cac @i han kiém soat thi mt sy canh bao nérduoc truyén dat. Qui trinh nay
nénduogc kiém tradé xacdinh Vi tri nguy&n nhani@ gia ti trung binh tirdng l6n hay nio.

BANG 6.4.25 mau hang giv vé dwang kinh cacéng thép,n = 4 éng thép mbi miu,
cho Vi du 6.5

HINH 6.10.Biéu dé Minitab X cho Vi du 6.5

Cac béu dd kiém soatduoc sr dung throng xuyén khac ldiéu do p, maduoc sr dung dé giam
satp, ty 1& san ptam c6 Bi trong dan 8, biéu do R, maduogc st dung dé giam sat s thay doi
trong bén $ qui trinh qua \ic st dung khaing mau, vabiéu do ¢, maduoc dungdé giam sat &
luong 6i trong mdi mat hang. Niing biéu d6 kiém soat cht lwong nay § dugc xem xét chi it
hon trong Chrong 10.

BAIT AP
Céc ky thuat co ban

6.28CA4c gia ti trung binh ru dugc tinh toan cho 30 &u c6dd I6n n =10 cho ndt qui trinh ma
dugc danh gia la am trong m kiém soéat. Cac gia ittrung binh éa 30 gia tr X va do léch
chudn aia 300 throc do két hop 1a x = 20.74vax = 0.87.
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a Sir dung dr ligu naydé xacdinh cac gbi han kiém soat cao én va thip hon cho ndt
biéu do X .
b Muc dich aia béu do x 1a gi?
C Xay dyng mot bicu do X cho qui trinh nay va gi thich \é cach thirc ma béu do nay c6
thé duoc ar dung.
6.29Cac gia tf trung binh rﬁ‘u duoc tinh toan cho 40 fin c6do lon n =5 cho ndt qui trinh ma
dugc danh gia la am trong &m kiém soéat. Cac trung binhia 40 gia tr va do Iéch chian aia
200 thréc do két hop 1& x =1559vax = 4.3.
a Sir dung dr liéu naydé xacdinh cac ghi han kiém soat cao én va thip hon cho nét
biéu do X .
b Xay dyng mjt biéu do X cho qui trinh nay va gi thich \& cach tiirc ma béu do nay c6
thé dugc ar dung.
Cécrng dung
6.30Mot song lac ghi nkin va \& d6 thi trung binh éa $ tién thing hay thuaeoc hang ngayit
nam ban blackjack trén &t biéu 6 X . Trung binh chungi@ céac gia irtrung binh riu vado
léch chidin cia dr liéu két hop qua 40 tan 1& x =10,752USD vax = 1,605 USD.
a Xay dyng mot biéu d6 X cho trung binh&tién thing argc hang ngay tinh trén dnban
blackjack.
b Biéudd X nay co tl co gia ti nhr thé naoddi véi nha quin ly song kc nay?
6.31Mot nha méaydién dot than kém tra vado lrong ba ndu than ndi ngay niim giam satyt I¢
phan tram aia tro trong than. Trung b‘|nh chungac30 gia tr trung binh mu hang ngay vao

léch chuin két hop cia tt ca dit liéu la x = 724vax = 0.07. Hay xay dng mt biéu d6 X cho
qui trinh nay va gii thich ang biéu do nay c6 tié c6 gia ti ra saaddi véi nguoi quan ly nha may
dién nay.

6.32Dtr liéu cho trong bng sau la céc thoc do sr phong x cia cac lat khéng khi i mot nha
may dién hat nhan. Bn thuéc do dugc ghi nhin theo cac quang hangatutrén ndt thoi ky 26
tuan. Sr dung dr liéu naydé xay drng mot biéu do X va V& dd thi 26 gia ti caa X . Giai thich
céch thirc ma béu d6 nay co ti duoc sr dung.

Tuén S phoéng »xa Tuén Sw phong »a

1 0.031 0.032 0.030 0.031 14 0.029 0.028 0.029 90.02
2 0.025 0.026 0.025 0.025 15 0.031 0.029 0.030 10.03
3 0.02¢ 0.02¢ 0.031 0.02( 16 0.01¢ 0.01¢ 0.01¢ 0.017

4 0.03¢ 0.037 0.03¢ 0.03¢ 17 0.01¢ 0.01¢ 0.021 0.02(

5 0.022 0.024 0.022 0.023 18 0.024 0.024 0.024 50.02
6 0.030 0.029 0,030 0.030 19 0.029 0.027 0.028 80.02
7 0.01¢ 0.01¢ 0.01¢ 0.01¢ 20 0.03z 0.03( 0.031 0.03(

8 0.027 0.028 0.028 0.028 21 0.041 0.042 0.038 90.03
9 0.034 0.032 0.033 0.033 22 0.034 0.036 0.036 50.03
10 0.017 0.016 0.018 0.018 23 0.021 0.022 0.024 220.0
11 0.022 0.02(C 0.02( 0.021 24 0.02¢ 0,02¢ 0,03( 0.02¢

12 0.01¢ 0.01¢ 0.01% 0.01% 25 0.01¢ 0.01% 0.01% 0.01¢

13 0.015 0.017 0.018 0.017 26 0.020 0.021 0.020 220.0

6.6. PHAN PHOI CHQN MAU CUA NHUNG LAN THANG CUQC TAl
TRO RULET
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Trong nghién &u dién hinh ma gfi thiéu chrong nay, chiing tdd mé & thi nghtm Monte
Carlodugc thyc hién boi Daniel Seligman ea tap chiFortune Seligmandd mo pldng 365dém
danh kac tai Monte Carlo. Trong @i trong $ 365dém nay, Seligmadat 200 khan tién aroc
tri gid 5 USD ndi khoan vai ty 18 1 thing 35 va wi mot xac xuit thang argc 1a 1/38.

Pé danh gia céc & qua cua thi nghém Monte Carlo ¢a Seligman, ching tarl y ring noi lan
cuoc tao ra mdt khaan thing argc 1a - 5 USD Bu 6ng ta thua va 175 USEwmdng ta thng. Nhr
viy thi phan phi xac st cuia khain thing aroc x trong ndt lan argc 5 USD duy nét 1a:

X p(X)
-5  37/38
175 1/38

Saudo tir Chuong 3, thi khén thing argc ky vong E(x)va phrong saio?la:

E(X) = 4, = 3 xp(x) = (—5)@—9 ¥ (176)(3%) = -0.2632
o7 =) (x— 1)’ p(¥) = ) x*p(x) - 1

)2 3_7 2 i _ 2 _

= (-5) (38) +(79 (38) (0.2632° =8301939

va
o, =4/8301939=$28381

Vi thé, khaan thing aroc trung binh cho it lan aroc $5 1a ndt khoan thua ¥p xi 26 xu, vado

[éch chuin [a $28.81. Khén 26 xu trong tnrng cho khan trung binh madn mat cho “nha cai.
200

Khoan thing argc cho not dém la 6ng S=> " x cua cac khan thing hay thua cho haiam lan
i=1

cuoc Mbi 1an $5. Caadac trung aia phan pbi chon miu cho tng naydugc mo & trong phat

bieu cia chung ta & Binh ly Gisi han Trung tam (xem pim trinh bay trong Rim 6.3). Khid

I6n mau n 1a I6n, thi phan pbi chon mau aia ©ng nay ¢ cac thréc do mau & ¢o xu hréng

chuan héa. Trung binh v léch chdn cia phan phi chon mau la

w=nu o, =oJn

trongdé u va o la trung binh vaio léch chin cia khain thing kac x cho bt lan arge $5 duy
nhat. Vi thé,

U, = (200)(-0.2632 = —-$5264

o, =2881/200=40743
Nhu vy, tong $ tién thing tac (hay thua) cho 6t dém duy nlit st thay doi tir - $1000 (u
nguoi danh lach thua & 200 kn argc) dén $35,000 (Bu ngroi danh kac thang toan B 200 kn
cugc), mot khaing la $36,000. Khin thang kac trung binh (thc &€ la mbt khaan thua fac) moi
dém la -$52.64, va pin lon cac khén thang ac hangdém <€ roi vao (ir Qui tacThuc chrng)
trong khaing

U, = 20,.ngha |3, - 52.64 + (2) (407.43)
hay
- $867.50dén $766.22
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Di nhién, khan thua fc trong tit ky mot dém nao khdng thvuot qua $1000. Vi thy phan lon
nhiing sr thay doi 16n so \6i trung binh 8 la cac quan sat phan dudi cao fon caa phan phbi
nay (khéng chc la nhrng khain thang kac 16n).

Luu y ring chang ta it mot diéu gi d6 vé phan pbi chon mau cia mot khain thing kac trong
mot d@m g trd choi rulét, ching ta hdy clng kb sat niing két qua caa thi nghém Monte Carlo
cua Daniel Seligman. Ching @&ng y Wi Seligman #ing thit ngac nhién khi bét ring 7 trong
sb 365dém to ra s thua hac tong dng $1000 #n argc. Xac st khéng cé an thing bac nao
trong 200 4n argc (ddt cuoc trong ndt dém duy nkt) 1 it on 0.005, va & trung binh cécih
ma sr kién nay § xay ra trong not tong $ 365dém la it lon 1.825. ra trén ndt trung binh
bang wi 1.825, ta c6 th ching minh &ng sr quan sat @ém nay 4o ra nét khaan thua hc
$1000 la c6 khniang khong th xay ra it cao’

Khoan thing kach I6n nhit trong ndt dém, $1160, #Im & 2.98 kn do léch chuin so \6i trung
binh 1, =-5264. Piéu nay la kho c6 thxay ra, nhing day 1a nt sy kien ma co th dién ra
trong ot dém trong 6 365dém.

6.7. TOM TAT

Trong mdt tinh hiéng chon mau thye €, ching ta rat ra Gt mau ngiu nhiéndon lé gdm n quan
séat tr mot luong dan 8, tinh toan mt gia ti don Ié caa mbt con $ thdng ké niu, va s dung gia
tri naydé suy ra Kt luan vé mot tham $ dan . Nhung dé giai thich con § théng ké nay de
biét con $ thong ké tinh toartuoc nay co th duoc ky vong la € roi vao khaing gia ti gan
dung tié nao \6i tham $ dan @ nay - chung taan phai quan sat cach hodong aia con $
thong ké nay trong ¥ic chon mau lap lai. Nhu thé, néu nhr ching ta phi 14p di lap lai rat nhiéu
lan qui trinh clon mau nay, thi phan @i cua nhiing gia ti cia con é théng ké nayduoc tao ra
boi thi nghiim Monte Carlo kAng 15 nay € la sy phan pli chon mau (hay xac sit) cia con $
thong kédo.

Churong nay mo4 cacdac tmng aia ntiing phan pbi chon méu cho hai & liéu thong ké Hru ich
ma ching ta&ssu dung trong cac ahong tlep theode suy Iin ra Kt qua vé nhxng tham & dan
so. Trudc tién, cac gia trtrung binh rdu va yie mau c6 phan péi chon mau ma co th duoc

wéc lugng xap xi boi mot phan pli chuan tic khi cac kich thoc mau 1a bn. Thir hai, nhing

phan pli nay duoc tap trung & nhiing tham 8 dan $ twong tng aia chang. Nix vy, trung
binh dia phan phi chon mau cia trung binh ru X & trung binh dandsy, va trung binh &a
phan pli chon miu cia ty I1¢ mau pla ty I¢ dan $ p. Thi ba, khaéng ©ng dia cac phan g

nay,duoc do hang do Iéch chian cua chiing, @im xudng khi qui mé ndu tang Ién. Nhr ching ta
S8 thiy trong Chrong 7, ddc trung thr ba nay la quan ¢ng khi ching ta mong ném Sr dung

mot con $ thdng ké nmiu dé udc tinh tham & dan $ twongng aia no. Bing cach chn mot qui

mé mau Ién hon, ching ta co6 thgia ting xac sét dé cho ndt con $ théng ké miu < roi gan

vao Wi tham $ dan $ nay.

BAI T AP THEM
6.33Xem hi thi nghém tung xdc dc cia PHin 6.3, m& d6 ching taid mé pléng sr chon lya

cac mﬁy V6i n =5 quan sat va cdugc mot udc lugng xap xi cho phan péi chon miu cho trung
binh mau. Lap lai thi nghEm nay, clon 200 nau voi do lonn = 3.

* Con $ x cdcdém trong éng $ 365 ma 4o ra mot khoan thua eroc $1000 & hiru mot phan pldi xac stit kép i
n =365 vap = 0.005. & dungudc heong xap Xi Poisson cho phan phxac sut kép (Plan 4.3), fan co tie chiing
minh rangx = 7 \am & phan Ion bon do 1éch chuin cach xa trung binka= np = 1.825.
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a Xay dyng phan pbi chon miu cho X . Lu y raing phan phi chon méu cia X chon =3
khéngdat dugc hinh dng qui chubng ma 4n da quan sat nhtrong twong hpp n = 5.
(Hinh 6.3)

b Trung binh vaio léch chiin cia phan pbi x&c sit cia X, $ lrgng cacdiém xuét hign
khi mot con xuc xc don lé dugc tung, lau = 3.5 vas = 1.71. Céc gié trchinh xac ta
trung binh vaio léch chuin cia nHing phan phi xac sut nay @ia X dya vao cac fu co
n = 3 la bao nhiéu?
¢ Tinh toan trung binh vé léch chun cia phan pbi chon miu mé pléng dugc cia phin
(a). Liéu nhitng gia ti nay cé gn sat Wi cac gia ti tuongurng codduoc trong plan (b).
6.34Quay hi thi nghém chon mau caa Bai fip 6.33. Tinh trungivcho ndi trong $ 200 ndiu cé
do l6nn = 3.
a S dyng 200 trung vdé xay drng béu d6 tan suit twong ddi ma Xap xi gan dung Wi
phan pldi chon miu cia trung v mau.
b Tinh trung binh vao léch chdin aia phan phi chon miu trong plan (a).
¢ So séanh trung binh w# léch chun aia phan phi chon mau nay \éi trung binh vads
léch chuin duoc tinh cho phan ph chon mau cia X trong Bai fip 6.33(b). § liéu thong
ké, trung binh riu hay trung ¥mau nao 6 ra gin dung Wi u nhat?
6.35Mot dan $ c6 han bao ém bbn yéu 6 sau: 6, 1, 3, 2
a Co bao nhiéu Au khac nhau cd¢ Ion n = 2 ma c6 th dugc chon tir dan $ nay réu
nhu chiing ta cbn mau ma khong c6 thay & [Goi y: chon mau dugc cho lakhong c6 &
thay the néu mot yéu to khong tit dugc chon hai hn cho cling réit mau.]
b Liét ké cac mu kha di voi n = 2.
¢ So sanh trung binhaa cho ndi trong $ cac miu da biét trong pln (b).
d Tim phan phi chon miu cia X . Sir dung mbt biéu dd xac sit dé vé d6 thi cho phan
phdi chon miu cia X .
e Néu tat ca bon gia ti dan $ c6 khi ning xay ra ngang bng nhau, hay tinh giaitcaa
trung binh dan&pg. Liéu cé Hit cr miu nao trong pin (b) ko ra ot gia ti X bang ding
véi 1 khdng?
6.36Quay hi Bai tip 6.35. Tim phan g chon miu cia X néu cac mu ngiu nhién cado 16n n
= 3 dugc chon ma khéng coisthay thé. Hay & dd thi phan pldi chon miu cia X .
6.37Quay hi Bai tip 6.35. Tim phan g chon miu cia trung ¥ mau néu cac niu ndiu nhién
c6do lon n = 3 duoc chon ma khéng cdisthay the. Hay e do thi phén pldi chon mau caa trung
vi mau nay.
6.38Dbinh ly Gigi han Trung tdm ham yang mot trung binh ru X duoc phan phi xap xi chuin

tac ddi véi cac gia tr 16n aian. Gia dinh ing mjt mau c6dd 16n n = 100duoc rat ra tr mot dan
sd ¢0 trung binh: = 40 vae = 4.

a E(X) la bao nhiéu?

b o léch chiin cia X 14 bao nhiéu?

¢ P(x>41) la bao nhiéu?
6.39Mot cudc dieu tra & cacdai ly mua hangit 250 cong ty cong ngép da tim thiy ring 25%
nhirng ngroi mua hang ghi nin rang cacdon dat hang néi dat mac cao lon trong thang Giéng

S0 Wi cac thang wéc d6. Gia dinh ring 250dai ly mua hang trong &u naydai dién cho ndt
mau ndiu nhién @a cacdai ly mua hang ¢a cong ty trén toanudc My.
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a M6 ta phan pli chon méu cia p, ty 1¢ nhitng ngroi mua hangdi Hoa Ky c6 cac nic
dit hang cao bn trong thang Giéng i y: S dung p dé uéc leong xap xi p khi tinh
toano;.]

b Xéac stit dé chop s& khac \6i p mot gia ti 16n hon 0.01 1a bao nhiéu?

6.40Khoang thvi gian d@n thiét dé cho ndt nhadai ly xe hoi dia pheong chy kiém tra va o
dudng 5000 dm d6i véi mot xe hoi mai co phan pBi xap xi chuén tic véi mot gia tii trung binh
la 1.4 gb vado léch chuin 14 0.7 gb. Gia dinh rAing b phan bao dudng cé K hoach hio drdng
50 xe cho rdi ngay lam véc 8 tiéng va &ng dé lam viéc nay thi b phan d6 phai khdng duoc
tiéu Hn thoi gian bio dudng nhéu hon con $ trung binh 1.6 @i moi chiéc xe. B phan bao
dudng € phai lam thém gb phu troi & mirc ty 1é bao nhiéu trongit ca cac ngay?
6.41M4au tivi 27 inch ndi cua Sony la KV-27XBR2Gluoc xép hang dau tién trong é 22 nhan
hang va riu tivi khac nhau da trén cac thac tinh \& hiéu suit haat dong nhr 1a chit lvong hinh
anh, chit lugng am thanh, vausdé dang khi & dung (“Ratings: 27-inch TV SetsXép hang cac
Tivi 27 inch)? 1994). Tuy nhiéngday 1a miu tivi dit gia nHit trong $ 22 miu, Wi gia ¢ binh
quan la $1085 va khag gia daatong tir $1005dén $1135.

a Néu nhr chung ta gi dinh faing nhing gia ti dan $ nay va &ng khaing gia kiadai dién

Xap xi cho sauto léch chuin, hdy mé 4 phan pli chon miu cia gia @ binh quan ¢a mau

tivi Sony nay trong it mau ngiu nhién cé = 200 ngrodi so hitu tivi.

b Xéc st dé cho trung binh @u 16n hon $1090 1a bao nhiéu?

c Xac suit SLﬁ"E dé cho trung binh Au nhy hon $1078 |& bao nhiéu? Trénpthté, ban <
c6 ket luan gi réu nhr trung binh riu cia an la $1078?

6.42Theo ndt bdo cdo ga B) Thuong mai Hoa Ky (“Is College Worth It Dgi hoc cddang gia
khong); 1994) thi nkiing ngroi tét nghigp trung ke & d6 tudi trén 18 lam ra thu rip trung binh
$17,702 trong #&m 1990, trong khi nimg ngroi c6 bdn mam hoc dai hoc 1am ra binh quan
$31,256, gn gip doi thu nHip cia nHirng ngroi chi tot nghiép trung e, Gia dinh rng mMbt mau
ngau nhién cén = 25 ngroi tot nghigp dai hoc duoc hoi y kién vao im 1990 lién quadén tién
lwong a1a hp va ring do léch chdin aia tién lwong d6i véi nhirng ngroi tét nghiép dai hoc 1a
$1550.

a Trung binh vaio léch chuin caa trung binh fu X 1a bao nhiéu?

b Ban c6 ky vong phan phi chon miu cia X dugc phan phi chuan tic hay sp xi chuin
tac khdng? Gii thich ly do.

¢ Tinh xé&c sét dé cho trung binh &n lrong miu cia nhing ngroi tét nghiép dai hoc vuot
qué $32,000. Vot qué $33,000.

d Ban s ky vong trung binh ru nay mm trong kh@ng nao vi xac siit cao, vi a 95%7?

6.43Vi chi phi gia #ing a1a gido dc dai hoc, phn 16n sinh vién da vao cha mhay giadinh
ho dé hd tro tién bac trong sét nhitng nim hoc dai hoc cza minh. Kt gua cia mjt cudc diéu tra
nhiing sinh vién am thi nhap vao rim 1993 (“Freshman Staglstlcso(lleu Tmng ké Sinh vién
nam th nhat),” 1994) cho thy rang 86% & sinh vién @m nhat trong cic dicu tra nay nfn
duoc sr tro gilp tai chinht cha ne hay giadinh. Gi sir rang chung ta pii dieu tra bp sinh
vién naim thr nhat ticp theo tang cach & dung mjt mau con = 1000 sinh vién &m mot va fang
86% la t 1& phan tram thyc & hién dang nfn dugc sr hd tro tai chinh & cha e hay giadinh.

a M6 ta phan pli xap xi cho § Ié mau p cia nhing ngroi nhan dugc s tro gilp tai

chinh tr cha ne va giadinh.

b Xac suit dé cho ¥ Ié¢ miu nay khac ¥i 0.85 mdt gia ti khéng bn hon 0.02 Ia bao

nhiéu?
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¢ Ban c6 mwn thdy mot ty 1& mau Isn hon 90% khong? @i sao vadi sao khdong?

6.44Thoi gian nay kéo dai bao lauutic khi ban cin phii sira chira hay thay té chiéc tivi cia
minh? Theo it bao cao trongap chiConsumer Report§Ratings”27-inch TV Sets, 1994) lién
quandén ty 1¢ phan trim  tivi da tiing duoc sra chira ddi véi 15 nhan hgu tivi 25-27 inch, thi
ba nhan Hiu hangdau 1a General Electric, Panasonic va JM8.vsi mdi trong $ ba nhan Ku
nay, khang 5% $ tivi can phii sira chira. Gk dinh mt mau ndiu nhién cén = 500 ngrodi SO
hitu mot chiéc tivi 25-27 inch nhan Bu General Electridugc chon va t 1& nhitng ngroi so hitu
ma cAc tivi 6a hy can sra chiraduoc ghi nhin.

a Trung binh vaio léch chiin cia ty 1& cAc chéc tivi can sra chia la bao nhiéu?

b Liéu khaing p* Jﬂ c6 rim bén trong khang gia ti cia p khong? LéuBinh ly Gisi
n

han Trung tam c6 apug duoc voi phan pldi caa p khdng?

C Xéc stit dé cho p s3 khac wi p mot gid tii 1on hon 0.01 1a bao nhiéu?

6.45Quay hi Bai tap 6.44. @ing trong béoNCédé, 10% cac lai tivi 24-27 inch nhan Buu Zenith
can phii stra chira. G sir rang mbt mau ngau nhién @m n = 100 ngroi so hitu tivi 24-27 inch
nhan héu Zenithduoc chon va nét ty 18 gibng VAy cac chéc tivi can phii sia chira duoc ghi
nhan.

a Phan pbi xap xi cia pla nhr thé nao? Léu sy xap xi nay cé 6t haydon thuan 1a pho
hop hay khéng? Gi thich ly do.

b Xac suit ¢¢ cho ¥ 1&¢ miu nay khac &i con $ 10% not gia ti thap hon 5% la bao
nhiéu?

Bai tAp Sir dung cac B dir liéu tai http://swlearning.com

6.46 Chon mau ngiu nhiéndugc mo & trong Plan 6.1. Clon 50 miu ndiu nhién cédo I6n n =
10 tr dan & N = 317 quan satd/trong lrong toi tir bo dix liéu B: Broccoli Data Dir liéu ve
bong @i xanh), va tinh toanx cho trg mau.

a Xay dgng mbt biéu dod cho céac gia troaa X trong 50 rdu ban chon.

b T|'nh~trung binh vaio léch chdn cho 50 gia irtrung binh rdu duoc tim ra trong Vic
chon mau ncau nhién nay.

¢ Liéu hinh danga biéu d6 tan siit caa 50 gia tr cia X c6 hinh dng go hay khong?
Trung binh vais léch chuin tinhduoc trong plin (b) S0 sanh ra sa@ivcac gia ti xap xi
theo ly thuyt cia M va o, tinh toandugc tir sy tom fit dix lieu?

6.47 Quay hi Bai tap 6.46 ting cach 8 dung cac rﬁy c6do lon n = 20. Trung binh theo ly
thuyét thi vn nhr cii, nhung @6 léch chiain theo Iy thugt s8 nho hon.

6.48Mot thi nghém theo kéu Monte Carlo: trong nghiénra dién hinhé Cheong 2, ching tda
trinh bay dk ligu vé cac q twong hb thi truong tien t2. Nhu la mot thi nghgm, hay xem i suat
bay ngay trong Bng 2.2 nlr la mbt dan $. M4i thanh vién trongdp phii chon mot miu ndiu
nhién @m n =4 quan satitdan $ nay va tinh toan trung binham x . (Mot qui trinh cho Wic
chon mau ngiu nhiéndugc mé & trong PHn 14.2). Hay xaygng mjt biéu do tan suit tuong ddi
cho céc trung binh & tinhduoc boi cac thanh vién trongsp. Phan pbi tan suit tuong doi nay
cia céc trung binh éu cung ép cho ching ta Bt sy udc lwong ¢in diing cho phan @h chon
mau cia X cho céac kich thc maun = 4.

a So sanh phan phchon miu cia X cia ban voi biéu dd tan suit dan $ twong dbi trong
Hinh 2.30.
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b Tinh trung binh vao léch chun ly thuyét cia phan pbi chon miu cia X . Trung binh
va do léch chuin cia déan 8 dir liéu naydugc cho trong Pl luc | lau = 3.7324 vas =
0.3337. Xaadinh \i tri caa trung binh va khimg (i + 20/+/n) doc theo toc hoanh. Léu
trung binh nay céam gin Vi trung tam éa phan phi cac trung binh @u khéng? Léu
khoang (1 + 20/+/n) c6 bao §m hiu hét cac trung binh hay khdnggxxi 95%?

¢ Tinh toanh trung binh va) léch chin cia céc trung binh Au duoc ar dung d¢ xay
dung bieu do tan suat twong doi. Liéu nhirng gia ti nay co gn dlng Wi cac gia tr tim
dugc chou va o, trong phn (b)?

6.49Tham kho b dix liéu A.

a Chon ndiu nhién 25 riu c6do I6n 5 tr danh sach & ké tien luong cho cac nam gia@rs
va tinh toén trung binh chartg Mmau. Hay xay gng mjt biéu d6 bing cach & dung 25 gia
tri trung binh nay. ldu biéu dd nay c6 %p xi gan ding Wi Mot phan pléi chuan tic hay
khéng?

b Lap lai phan (a) cho #n lrong aia nir gi4o sr.
6.50Tham kho b dix liéu B.

a Sir dung biéu d6 vé cacduong kinh plin dau ti da, tim ¥ 1¢ caa cacduong kinh plan
dau ti da lon hon 10.5 Bing cach & dung cac 4n suit trong ddi cua tit ca cac lai voi
diém gitra lon hon 10 va chia cho 317 gjuan sat. Bay giching ta & gia dinh ring ty 1¢
naydai dién cho ndt ty 16 dan $.

b Chon 30 miu ndiu nhién cé kich tinsc 10duong kinh plan dau i da. Véi ting mau,
hay quyt dinh 1y 1é c6 duong kinh pln dau ti da lon hon 10.5. Xay d¢ng mot bicu do
cho cac ¥ 1é mau cia kan. Liéu biéu do nay co 4p trung \é gia ti p = 0.19, gia tr tinh
toandugc trong pln (a) cho 4t ca cac quan séat?

¢ Tinh toan trung binh va léch chiin cia céc gia irmiu cia p tim thay trong phan (b).
Céc gia tf nay so i nhitng gia ti theo ly thugt tim duoc khi sr dung p = 0.19 thi nlx
thé nao?
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