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Cdc qué trinh niy sinhva phat trién cia xody thuin nhiét d6i (XTNBD)
.chiu Anh hudng cha rit nhidu loai qua trinh dién ra trong khi quyén cling nhu
trén dai dwong. B&i vay, vé nguyén tic, d% nhan dugce cackét luan dy bao voi
@6 tin cay cao hon, nén dwa dwge vao mé hinh théng k& XTND cang nhidu nhin té
ding lam du bao cang t6t. Nhung, khi tingchidu ciia véc to cic nhan t6 ding
" Jam du bdo, sai s6trong viéctinh cac hé s6 miu cha bdm phan biét cling’ ting
1én dangk®, va didudé lai din dén viécha thdp do tinciy cliady bao. Vi vay,
trong viéc lya chon cac nhén t6 dung lam dy bao, ching ta budc phai tim
mét giai phap dung hoa gita hai y&u t6 d6i nghich nhau nay. )
Vide lya chon cac nhin 8 ding 1am dy béo c6 th? ti€n hanh hodc trén
miu phu thude, nghia 14 mAu ma theo cic s6 lidu clla né, ching ta tién hanh
tinh cAc hé s6 ctia ham phan bigt, hoic tiénhanh trén miu doclaptrénco sO cac
s61ién khi twong chua dwgc st dung trongqué frinh tinh toan cac thong s6 cha
md hinh théng ké. ' |
Tuy nhién, ¢hn lwuy ring, viéc lya chon cac nhin t8 dya trén mau phu
thude gén lidn voinhitng kho khin nhit dinh. Vin 4@ 12 & ché khi tang chiéu
cha véc to cacnhin t6 dinglamdybao, do tin cay ctia cac k&tqud du bao tinh
* trén mAu phy thudcsg ting don diéu va khi vegtqué mot s6 luwgng nao do cac
nhan t6, nosé lam sai léch dang k& do tin cAy thuc su cla so do du bho. Vi du.
néu s6 lwogng nhan 1§ ding lam du b4o bing dung lwong miu b6t di mot don
vi thi khong phu thude vao viée cac nhin 16 ¢6 mang mot lwgng thong tin thie
& nao do v& qua trinh dang dugcduw bdo hay khong. do tin ciy cua so do du
bao trén mau phu thudc vin 1a 1009, trong khi d6, néu dwa vao ap dung
trong cong tic nghiép vy, dé tin ciy chaso dd c6 1& gin voi mire tin ciy cia
mot du bao nghu nhién. T 1y thuyét thong ké toan hoe, dd biét ring do tin
.¢Ay trung binh clia cac du bao phu thude la qua cao, nghia 14 ¢6 40 chéch dwong.
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Po tin ciy cia chc két qua dy bao linh trén mau doéc lap 12 mét e
hiyong khong chéch, vi vay, co thé si dung d% xac dinh thanh phan t8i vu cac
nhan t6 dung lam dy bio. Macdavay, do khéi lwgng théng tin khi tuong hién.
¢6 bi han ché, cac nhi nghién clru noéi chung, khong thé damh cho mau doc
lap mot s6 luong cin thiét cac vée Lo trang thai. B&i vi, diéu d6 s dan t6i
viéc gidm dung lwong miu phu thude, nhwr vay, s& kéo theo viéc gidm dotincay
chia cac woc Iwong cho ham phin biét, vd ti€p sau 14 chia cac k&t qua dy bao..
Con néu Jstt dung mau déc lap véi dung lugng bé d@ tién hanh t6i wu hoa
thinh phin céac nhan t6 dinglam dy b4o thi s& khong thé nhan dugc cac kdt qua
théa dang, vi trong truwdng hop may, su woe lwong do tin cdy tuy Ia mot woce

luongkhong chéch nhungdu sao van c6 d6 sai s6 ngau nhién dang ka.

Chung ta hiy diém qua ngin gon mot phirong phap t6i wu hoa nira goi
la phuong phap «dao xép », ma thoi gian gin day duoc st dung kha rong rad,
mic di di duge dé xudng tt nhitng nam 50. Noi dunyg co bin ctia phuong
phap nhir sau: Tt mot méu c6 N phan tir. lan luot I8y ra moi 1an mét vécto
trang thai. Sau do, trén phan con lai cfia miu c¢d dung lwong la (N — 1), nguoi
ia tinh céc thong s6 clia mo hinh thong ké, con trang thai da lay ra dwgcexem
nhw miu doc lap dé tinh sy woe lugng chit luwgng du bao. K&t qua la trénco
sé mot mau o chira N phan té, chiing ta nhin dugc N dw bao doe fap, moi
mét trong s6 d6 dwge tinh theo nd hinh st dung (N — 1) phan (. Moi du
bao nhan dwuge bing cach d6, néuxét riéng &, dtng 1a khong phu thuoc, nhung
t6 hop cac dy bao do, noichung, khong twrong dirong voi t6 hop mot s6 luong
nhu thé cac du bao nhan duge trén méu doe lap. Vin d& 1a & cho viée bo
di mot phin tie cha mau khong tha c6 &nh hudng dang k& dén gia iri clia cic
whe lwgng cac thong s6 cia mo  hinh thong ké. Cho ném, trong. truomg hop -
nay, tdt ca cac du bio duge tinh {rén co s& cac bo thong sé biu nhuw khong
d5i etia mo hinh théng ké, v cacthong s6 nay chéing khéac gi lim so voi cac
thong s6 tuong Ung nhan dwoc (rén maun phu thudc. Nhu vay, cac dy bao nhan
duoc bing phuwong phap «dao x&p» hiw nhu khong khéc gi 13m so voi cac du
bao phu thude, bdi thé, khong thé st dung cae dy bao do dé téivu hoa thanh
phén cac nhan 6 dung lam dy bao: ' '

1. DAT VAN DE

‘Muyc dich cua bai ndy 14 duwa ra mdt cach tiép can moi trong viée giai
‘quyét bai toan t8i wu hoa thanh phin va d6 dai clha véc to cac nhan t6 dung
‘lam- du bho, dya trén phuong phap {h{r nghiém théng ké&, hay con goi la phwong
-phap Mongte-Karlo. - ’ - -

Phurong phap thir nghiém théng ké cho phép tao ra che mau cac s8 ngau
‘nhién c6 cac tinh chit théng ké da cho truée, vi vay. trong cich ti€p cin ndy-
thye chit khéng niy sinh vin dé gl lién quan toi tinh han ¢hé ve dung luong
cha maun doc lap. DPong thoi, kho khan chtt yéu cha cach ti€p cin nay gin
lidn voi tinh chdt phire tap cua viéc thiét lap su twong quan giita cic két qui
thir nghi¢m thdng ké voi cac tinh toan biing cac rhan t& thye, tién hanh trén.
mAu phu thuge. D& gidi quyét vén dé nay, ching ta st dung dai luong chi s6
thong tin m di dugc dua ra trong cOng trinh clia mot trong cée tac gia 1}, ddc
trung cho U 18 gifra tin hi¢u va nhidu ctia mot 15 hop cac nhin 6.
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Gik st ching ta ¢6 m gia tri cac woc lwgng miu 7, 7,...7y, twong ng voi
.chac 14p hop tdng quét clia cac dai lwong thong ké véi céc gia tri thuc la @,
©, - O, VA dugc dic trung bbi cac sai s6 miu trung binh binh phuong la 3
1T 3 | B{Em‘]' Khi d6; ‘

s2le] #tlv]

| 2 15 aflEl - M

O day 3 [t] va 52[@] twong trng 13 phwong sai chia cac wée luong mau va
«cac gia tri thue cha ching.

Vi cac gia tri 3 [E] chia cac sai $6 mAu trung binh binh phuong a8i voi
philn Ion cac uwdc lirgng mau di bigt trude L1y thuyét théng ké toan hoc, eho
nén, tir (1), ti s6 gifra tin higu va nhifu co6 theé dwec wdc lugng theo cac sb
1iéu thyce nghiém.

Nhw vAy, bai toan t6i wu hoa ¢6 the duwoc dwa vé vide xy dung trén co
80 phtrong phap Mongte-Karlé cac nhan t6 ding lam du bao vGi Ao thong tim
.chia t0 hgp cac nhin to va véi dung lwong clia miu phu fhude.

2. 50 DO DU BAO S© NAY SINH BAO

Viéc du bao sy hinh thanh bao tir mot 4p thip nhiét d6i voi thoi han
dy bao 14 t ngay c6 thd bidu dién dwdi dang mot bai tohn loai trer c6 1oi gxal
13 ¢6 hodc khong. Cling c6 thé gidi quy&t bai toan dir béo su tién tridn che
XTND — sau mot khodng 7, XTNB s& day lén hay s& phat ir ien ? — bang cach
-d4t vAn d¢ mang tinh chét dinh tinh nhw vay.

P& giai quyét cac bai toan logi trir, trong thong ké toan hoc rfit phat
trién cébng cu phan tich phan bi¢t nhidu chiéu, cho phép xay dung trong khong
gian m chxeu mot mit siéu phing d& tach mdt cach téi wu nhit cac diém thude
-v& hai I6p khéac nhau.

"V6i mot dung lrong khong 16n lim cha mau, ding phuwong phap phin

~tich phan biét tuyén {inh ki c6 hiéu qui nhat “Trong trudng hop nay, mi: siéu
phing d& tach cc didm c6 dang sau: :

t—{-—r = Bo + B4 Xx v+ B Xyt Bme.t (2

O day, Xit; i = I,m 1& chc gia tri clia véc to cac nhan 3 ding lam du

‘bao & thoi didm t:
Y, +T gia tri cha him phin biét, néu Y >0 thi dv bho & thoi diém

4t 88 x4y ra sy kién thude 16p 1, con néu Y < 0 thi dy bdo sy kién thudéclop 2;
Bi — hé sb clia hdm phan biét, duwoc chon ra theo didu kién thod min
- viéc tach tuyén tinh t5t nhit cac diém thude 16p 1 va lop 2.

Gi4 st chiing ta c6 2 méu con cac nhin t0 dung lam du bao c6 dung
lagng twong tng 14 n, vi n, Gng véi cac trang thai clia nhan t6 dwgc du bio

dhude 16p L va lop 2:




Kbi d6, hé s6 caa ham phan biét s& dwge tinh theo cong thic:

p=5" (}'{‘“ ~ X)) (3) .
. ' @ .
O day, Sg — ma tran hié¢p bién lién hop.
{0
— x0T x4+ x( T x(d)
® ru—{—llz—'l( ) 4

Trong (3) va (1) sl dung cac ky hiéu sau:

xT — ddu chuyén vi;

g, Y@ — Cac vac to cac trung binh toan hoc cha cac nhan t6 dung
Jam dy bdo Gng voi cac miu cop 1 va 2;

Xit = Xit —X, — di thuong cha cac nhan t6 dung lam dy béo. Phan t tu
do Bo chia toan tir tuyén tinh dwoc xac dinh nhu saun: ‘

1 .
fo=— —5 B (z+ X®) )

Cé thé chung minh (xem-{2}]) riing cac hé s6 g duoc tinh theo cong thic
(3), s& cuc dai hoa khoing chch Makhalonobis:

12.(§(1>—§<2) )TS%-x (im-j{m) (6)

La mét trong cic chi s dé tach hai nhom trong khong gian céc nhan Lo

dung lam du bao. '

~ Bay gio ching ta xét so d5 st dung thi tuc sany loc d& chon cac nhan
16 dung lam dy bao. ‘
, 0 giai dogn thi nhit, tién hanh viéc xem xét tung nhan 16 mot. Dol vl
mdi nhan t6 déu xiy dyng ham phan biét mot chieu va tinh khoing cach
Makhalonodbis. Nhin t6 ung voi kHoang cach 1on nhét s& duoc chon la nhan
16 thi nhét - /

* ( giai doan hai, nhan t3 dugc chon ra két hop vGi tirng nhan td con lai
va d6i voi mdi cip nhu vay xay dung ham phan biéf hai ehidv. Nhan t6 nao-
trong ciip v&inhan {6 thir nhit chota gié tri 16n nhit cha khodng cach Makhal6nobis
s¢ dugc chon 1am nhén & tha hai. /

Tuwong tu nhu vy, tién hanh viée chon cac nhan 16 thi 3, thir 4 va tiép
sau nira. Nhu di noéi & trén, khi ta bd sung thém nhan t6 tiép sau, khoang
chch Makhaléonobis tinh trén méu phu thude s¢ khong the gidm, vi vay. khe.
¢6 the sir dung nd d& xac dinh s lwong t8i wu cac nhan t6 dung lam du bido.

4 TH(* NGHIEM TINH HIEU QUA CUA SO 50, DU BAO BANG
PHUONG PHAP MONGTE-KARLO.

(o s& cha phuwong phap Mongte-Karlo la bo tac s nghu nhién cho
phép thu duge diy cac s6 nghu nhién khong twong quan t c6 ham phan
b6 cho triée. O day, chung ta s& khong x6t cac van dé lién quan dén cac
phwong phap tao s0 ngiu nhién ma chi lva ring cac vin dd nay da duge
nghién ciru rit day d, [3]- ¢ ' : ‘
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Stt dung bd 120 s6 ngaa nhién chufin. hién co trong bdo dim toan hoe

«chia may. tinh dién t& ES — 1022, cac tac gia di tao 2 mau con md phong cie

tinh chéit thong ké ctia chc nhin t6 d_ung lam dy bio tng voi 2 lop cla qua
trinh duge du bao:

XD g5 i=Tom;

it

yw

t=1TN; j=¢—1).m-+ i
X gt asi=Lm t=TN; j=N.m + (1. m+i %)

& day chi s tht tw cha nhin té. dung lam dy bio, con chi s6 t bidu
‘thi sO thir tg cla véc to trang thai trong mdi miu con, :

T (7), thiy rd. ring gia tri trung binhcta cac phin t6 & miu con thi
nhit khac voi gia tri trung binh twong tng & mau con tht hai bdi mot dai
Jlwong 14 (e.i). Bing cach thay d6i hé s6 a, ching ta ¢6 thé thu dugc cac gia
tri chi s6 thong tin khac nhau clia 10 hgp cac nhan 16, D& thdy ring, trong
md hinh (7), lwong théng tin cla cac nhin 16 dong lam dur bao ' 1& voi s6 tha
tu cta ching. : ,

Mbi mau con lai duge chia lam 2 phan: n phin tit dau tién danh cho miu
phu thudc, con (N—mn) phin 1 con lai danh cho cécthir nghi¢m doc lap. Nha
‘wiy, mau con phy thuéce chira 2n phiin ti, 'con wau con déc lap chaa 2A(N-n),

Theo phuwong phap di md6 & & phiin 2, trén co s& mau con phu thude
tién hanh tinh ciac hé s6 clia ham phan biét theo cong thire (3) va (5) va sau
-d6 dua ra cic k&t qua dy bao dbi voi cac miu con dée lap va phu thude theo
(2). Chit luong clia cac duy bdo dwge danh gia cho lirng mau con theo cong

thie:
P SR (L, A00 2
( - o % | (8)

O day: n4 — 86 cac du blo ma s6 thir tw cha lop dy bao va Iop thwc
d4 tring mhau;
- D— — s0 cac du bao sai. o
Ngoai ra, trén co s& mau phu thudc, cling danh gia ti 1¢ gifra tin hidu
véi nhiéu theo céng thic:
m (fd.') — X0 )2
: i 1
T e - 1
T E i 1 , ®

i na2

Sau d6, qua trinh nély,‘bat diu tx viée tao cac miu con mébi (7), xéy
dung cac ham phéan biét, danh gid lwong thong tin cfia cic nhin 6 ding lam
dir bao dén viée tinh dd tin cdy ctia cic dw béo, dwoce lip lai k Iin. K&t qua
cubi cing la cic wde lugng thu dwge bing cach tinh trung binh theo k. Mot
‘phin cac két qua d6 dugc bidu dién trén cac hinh 1 — 3.

Trong khi tién hanh cac tinh toan, cac hing s6 trong cac cong thuc (1)~
49) da dugce ghn cac gia tri sau: \

Dung lwong mau duwoc tao: 2N = 400;

Dung lwong mau phy thudc: ny + nz = 2n = 30;



Dung lwong miu doc lap: 370;

S§ cac nhan 16 duwoc tao ra: M = 20

S Ian lap lai qua trinh thit nghiém Mongte-Karldo: k =43

Hé s6 a lrong biu thire (7): o= 0,0025 =-0,002.

P2 minh hoa, trén hinh 1 da dan ra suw phu thudc giita d tin cdy cua
so d6 du bao nhu mot ham s d6i voi 86 lwong cac nhan t6 dung lam dy béo:
da duoc lua chon bing thii tuc sang loc, mg véi gia tri m = 0.15. Trude hét,
tap trung su chu y la su khac nhau dang k& gifta d¢ tin cdy cia cac két qui
dw bao trén miu phu thuée va mau ddc lap, ting tu 15% 66% v&i mot nhan t6
duoc chon ddu tién dén 407% d6i voi ham phan biét chira 10 nhan (6 & sang
loc. o
‘ Khi eac gia tri cfia ti s8 gilta lin hi¢u va nhidu bé, do tin cay cao, tham:
“chi gin biing 100%, cta céc du hao trén mau phu thudc thue chit khong noéi
1én diéu gi, b&di vi khi chuyén sang chc thir nghiém doc lap, do chinh xfc ha
xuéng dén micc dw bao ngau nhién (hinh 1,b). Cho nén, trong {rudng hop nay. .
dac biét quan trong la chon musiwe — s6 lwong t6i wu cac nhin to dunglam du
bao. : ‘ ‘ ' Pee
. Véi cac gia tri da chon d@ ti€n hanh thir nghiém thi mui e fa 6. Vice
ton tai cac diém cyc dai trén dwong cong b duge gidi thich bdi thc dong clia
hai yéu t& trai ngugc nhau quyét dinh dé tin ciy cua chc du bao doc lap. Mot -
mit thi khi ting s6 luong cc nhan t6 dung lam dy bao, lwgng thong tin vé
nhén t6 du bao sé ting lén theo, nhung miit khac, lrgng nhiéu ciing s€ ting lén.
B6i vay, khi bo sung thém nhan td dung lam dy b4o tiép sau, néu yéu toé thir
hai chiém wu thé thi do tin cdy s& gidm xudng. :
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Trén hinh 2 bi%u difn sy phu thude gifra s6 luwong t6i wu cdc nhn t6
diing lam dy bao va i s6 gifta tin hié¢u va nhidu ctia t6 hop cac nhan to. Vi
phirng gia tri 1 bé: q=10— 0,5, s6 lugng {31 wu cic nhan 16 dung lam dy bao
tang vot lén tur 0 d&€n 12 cung voi viée tang chi s§ thong tin, nhwng bit diu to
gia tri m =2, s6 luwong d6 hoi gidm xudng. Didu ndy co 12 lién quan dén yé€u
t6 14 khi lwong thong tin cfia td hop cac nhin t6 ding lam dy bao ting ién,
trong nhirng didu kién nhw nbau, twong quan- gia cac nhan 16 cling tang 1én
thanb thir voi gié tri m nhw nhau, s6 céc nhan 16 twong dwong khong phu
thuoc s¢ gidm xudng. Nhu vay, viée b sung cée nhan t6 1iép sau s8 dem thém
vao mdt lwong thoéng tin it hon vé qud trinh duge dw bao, trong khi doé thi
Jwong nhifu dwge dem vao van ¢ mibe nhu cil.

D3 co the nhan dinh v8 d§ tin ciy cha che du bao ddi voi miu phu thudc
va mau doc lap, cac tac gid di xay dung do thi P = () (hinh 3). Tap trung
s chit ¥ 1a d¢ chéch ctia cac ude lwong do lin cdy clia’ chae dir bao trén miu
phu thude gidm xuéng khi luong thong tin diing lam dyw bdo tang lén. St dung
do thi ddn ra & hinh 3 c6 the dwa ra cic k&t ludn vé mire do tin ciy cla cac
du bao nghidp vu lrén co s& s lidu cla miu phu thwdpe. Ching han, d8 dam
béo d6 tin cay cha chc du bao & mbc 70%, cin c6 mot td hop cacnhan 6 dung
lam du bio dugc dic trung boi ti s& gifra tin higu va nhiéu la 12> 2./
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