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Chuong 1

KHAI NIEM VE NGHIEN CUU KHOA HQC VA
PHUONG PHAP KHOA HQC

I. Nghién ciru khoa hoc

Nghién ctru khoa hoc 1a tim hiéu, xem xét, diéu tra c6 phuong phap khoa hoc dé tir nhitng dit liéu
da co mubn dat den mdt két qua nghién ciru méi hon, cao hon, gia tri hon. Muyc dich ciia nghién
ctru khoa hoc xét vé thyuc chét 1a nhan thic thé gidi va cai tao thé gioi.

II. Pé tai nghién ciru khoa hoc
1. Khai niém dé tai
Pé tai la mot hinh thic td chire NCKH do mot ngudi hodc mdt nhdm ngudi thyc hién. Mot )

hinh thirc t6 chirc nghién ciru khac khong hoan toan mang tinh chét nghién ctru khoa hoc, ching
han nhu: Chuong trinh, du 4n, dé an. Sy khac bié¢t gitra cac hinh thire NCKH nay nhu sau:

Pé tai: dugc thuc hién dé tra 16i nhitng cau hoi mang tinh hoc thuat, cé thé chua dé y dén viée ung
dung trong hoat dong thuc te.

Dy an: dugc thuc hién nham vao muc dich trng dung, c6 xac dinh cu thé hi¢u qua vé kinh té va xa
héi. Dy an c6 tinh ing dung cao, c6 rang budc thoi gian va ngudn luc.

Pé dn: 1a loai van kién, dugc xy dung dé trinh cap quan 1y cao hon, hodc goi cho mét co quan tai
trg dé xin thuc hién mot cong viéc nao d6 nhu: thanh 1ap mot t chirc; tai tro cho mot hoat dong
x4 hoi, ... Sau khi d& an duoc phé chuén, s& hinh thanh nhirng du an, chuong trinh, dé tai theo yéu
cau cua dé an.

Chuwong trinh: 1a mdt nhém dé tai hodc du an duoc tap hop theo mdt muc dich xac dinh. Gitra
chung c6 tinh doc lap tuong ddi cao. Tién do thuc hién dé tai, du an trong chuong trinh khong
nhat thiét phai gidng nhau, nhung noi dung ciia chwong trinh thi phai dong bo.

2. Poi twong nghién ciru va pham vi nghién ciru

Doi twong nghién crru: 1a ban chat cua sy vat hay hién tugng can xem xét va lam rd trong nhi¢m
vu nghién ctru.

Pham vi nghién ciru: d6i tugng nghién ctru dugc khao sat trong trong pham vi nhat dinh vé mat
thoi gian, khong gian va linh vuc nghién ctru.

3. Muc dich va muc tiéu nghién ciru

Khi viét dé cuong nghién ctru, mot di€u rat quan trong la lam sao thé hién dugc muc ti€u va muc
dich nghién ctru ma khong c6 sy trung lap lan nhau. Vi vay, can thiét dé phan biét sy khac nhau
gitta muc dich va muc tiéu.

Muc dich: 12 huéng dén mot dicu gi hay mot cong viéc nao d6 trong nghién ctru ma ngudi nghién
ctru mong mudn dé hoan thanh, nhung thudng thi muc dich kho c6 thé do ludng hay dinh luong.
Noi cach khac, muc dich 1a su sdp dat cong viée hay diéu gi d6 duoc dua ra trong nghién ctu.
Muc dich tra 16i cau héi “nhdm vao viée gi?”, hodc “dé phuc vu cho diéu gi?” va mang ¥ nghia
thuce tién clia nghién ctru, nham dén ddi twong phuc vu san xuét, nghién ctru.



Muc tiéu: 1a thyc hién diéu gi hodc hoat dong nao d6 cu thé, rd rang ma ngudi nghién ctru s& hoan
thanh theo ké hoach da dit ra trong nghién ctru. Muc ti€u c6 thé do luong hay dinh lugng duoc.
Noi cach khac, muc tiéu la nén tdng hoat dong cua dé tai va lam co sé cho viéc danh gia ké hoach
nghién ctru da dua ra, va la di€u ma két qua phai dat dugc. Muc tiéu trd 161 cau hdi “lam cai gi?”.
III. CAu tric ciia phwong phap luin nghién ciru khoa hoc

Nghién ctru khoa hoc phai sir dung PPKH: bao gdém chon phuong phap thich _hop (luén chimg) dé
chimg minh méi quan hé giira cac luan cr va giita toan bd luan ctr voi luan dé; cach dat gia thuyét
hay phan doan sur dung céc ludn ctr va phuong phap thu thép thong tin va xur 1y thong tin (luan ctr)
dé xay dung luan dé.

1. Luan dé

Luan dé tra 101 cau hoi “can chimg minh diéu gi?” trong nghién ctru. Luan dé 1a mot “phan doan”
hay mot “gia thuyét” can duoc chirng minh.

2. Luin ct

Dé ching minh mot luan dé thi nha khoa hoc can dua ra cac bang ching hay luan ct khoa hoc.
Luan ctr bao gom thu thap cac thong tin, tai liéu tham khdo; quan sat va thuc nghiém. Luan ct tra
161 cau hdi “Ching minh bang cai gi?”. Cac nha khoa hoc st dung ludn cu lam co s¢ dé chung
minh mot luan dé. Co6 hai loai luan ctr dugc st dung trong nghién ctru khoa hoc:

Ludn cir Iy thuyét: bao gdbm cac 1y thuyét, luan diém, tién d&, dinh 1y, dinh luat, qui luat da dugc
khoa hoc chirng minh va x4c nhan la dng. Luan cu ly thuyét cling dugc xem la co sé 1y luan.
Ludn cir thuc tién: dua trén co so sd liéu thu thap, quan sat va 1am thi nghi¢m.

3. Luan chirng

Pé ching minh mot luan dé, nha nghién ctru khoa hoc phai dua ra phuong phép dé xac dinh méi
lién hé giita cac luan ctr va gitta luan ct véi luan dé. Ludn ching tra 10i cau hoi “Chtng minh
bang cach nao?”. Trong nghién ctru khoa hoc, dé chimg minh mét luan dé, mot gia thuyét hay su
tién doan thi nha nghién ctru str dung luan chtng, chiang han két hop cac phép suy luan, giita suy
luan suy dién, suy luan qui nap va loai suy. Mot cach sir dung luan chimg khac, d6 1a phuong
phap tiép can va thu thap thong tin 1am luan ctr khoa hoc, thu thap s liéu thong ké trong thuc
nghiém hay trong céc loai nghién ctru diéu tra.

IV. Phwong phap khoa hoc

La hé thong cach thirc, quy tic duoc dic két lai nham chi din cho ta dat dugc muc dich mot cach
tot nhat vai sy ton kém (strc luc, thoi gian, tién bac...) it nhat.

C6 ba phuong phép chung trong nghién ctru khoa hoc. D6 13: phuong phap nghién ciru 1y thuyét,
phuong phép nghién ctru thue nghiém va phuong phap nghién ctru phi thuc nghiém.

Phwong phdp nghién ciru 1y thuyét duoc stt dung trong ca khoa hoc tu nhién, khoa hoc xa hdi va
cac khoa hoc khac. Day chinh la phuong phap nghién ciru tai ban gidy ma chat liéu cho nghién
ctru chi gdm nhing khai niém, quy luat, tu liéu, s6 lidu... di c6 sin trude d6. Nghién clru ly thuyet
1a thuan tay dya trén khai niém, phan doan va suy luan dé dua ra nhitng giai phap cho van dé.

Phuong phdp nghién citu thuc nghiém dugc thye hién boi nhimg quan sat sy vat hodc hién tuong
dién ra trong thuc té va trong diéu kién co su tic dong theo chu dinh ciia ngudi nghién ciru. Noi
mot cach khac nghién ctru thyc nghiém la quan sat tai hién truong hodc trén mé hinh do ngudi
nghién ctru tao ra v6i nhitng tham s6 da duoc khéng ché trude. Phuong phap nay dugc st dung
nhiéu trong khoa hoc tw nhién nhu vét ly, hoa hoc, ndng nghiép, tién hanh b tri thi nghiém dé thu
thap so liu, dé giai thich va két luan.



Phuong phdp nghién ciru phi thuc nghiém cing dua vao nhimg quan sat cac sy vat hodc hién
tuong dang dién ra, nhung khong c6 bét cr sy can thiép hay tac dong nao gy bién dbi trang thai
thuc su cua ddi twong nghién ctru. Pay 1a phuong phap duoc ap dung trong cudc phong van, hoi
thao, diéu tra bang ban cau hoi.

Céc budce co ban trong phuong phap khoa hoc
Quan sat sy vat, hién tugng va xac dinh van dé nghién clru
Thiét 1ap gia thuyét hay sy tién doan
Thu thép thong tin, s6 liéu thi nghiém
Xur ly, phan tich dir liéu
Két luan xac nhan hay phu nhén gia thuyét.



Chuong 2
“VAN PE” NGHIEN CUU KHOA HQC

I. Ban chit ciia quan sat

Trudc ddy, con ngudi dua vao niém tin dé giai thich nhiing gi thiy duoc xdy ra trong thé gidi
xung quanh ma khong c6 kiém chtng hay thuc nghiém dé chimg minh tinh viing chic cta nhiing
quan niém, tu tuéng, hoc thuyét ma ho dwa ra. Ngoai ra, con nguoi ciing khong st dung phuong
phap khoa hoc dé c6 cau tra 161 cho ciu hoi.

Ngay nay, cac nha khoa hoc khong nging quan sat, theo ddi sy vét, hién tuong, quy luét cua sy
van dong, mdi quan hé, ... trong thé giéi xung quanh va dwa vao kién thure, kinh nghiém hay cac
nghién ctru ¢o trude dé kham pha, tim ra kién thirc méi, giai thich cac quy ludt van dong, mbi
quan h¢ gitra cac sy vat mot cach khoa hoc. Quan sat dé cam nhén sy kién (tu xay ra hoac do chu
dong b tri) 1a budc dau tién dé nhan ra van dé can giai quyét.

IL “Van d&” nghién ciru khoa hoc
1. Dét cau héi

Ban chat ctia quan sat thuong dit ra nhitng cau hoi, tir d6 dit ra “van d&” nghién ctru cho nha khoa
hoc va nguoi nghién ciru. Cau hoi dit ra phai don gian, cu thé, rd rang (xac dinh gidi han, pham vi
nghién ctru) va lam sao co thé thuc hién thi nghiém dé kiém chung, tra 16i. Cach dit cau hoi
thuong bat dau nhu sau: Lam thé nao, bao nhiéu, xay ra ¢ dau, noi nio, khi nao, ai, tai sao, cii
gi...? Pat cau hoi hay dit “van dé&” nghién ctru 1a co sé giap nha khoa hoc chon chu dé nghién
ctru thich hop. Sau khi chon chu dé nghién ciru, mot cong viéc rat quan trong trong phuwong phap
nghién ctru 1a thu thap tai liéu tham khao (tuy theo loai nghién cru ma cé phuong phép thu thap
thong tin khac nhau).

2. Phan loai “van dé” nghién ctru khoa hoc

Sau khi dat cau hdi va “van dé” nghién ctru khoa hoc da duo’c xac dinh, cong viéc ti€p theo can
biét 1a “van d&” d6 thudc loai cau hoi nao. Nhin chung, ‘van d&” duoc thé hién trong 3 loai cau
héi nhu sau:

Cau hoi thudc loai thyc nghiém.
Cau hoi thudce loai quan ni¢m hay nhan thirc.
Cau hoi thudc loai danh gia.

Cau héi thugc loai thue nghiém

Cau hoi thude loai thyc nghi¢ém 1a nhiing cau hdi c6 lién quan tdi cac sy kién da xay ra hodc cac
qué trinh ¢6 mdi quan hé nhan qua vé thé gidi cua ching ta. Dé tra 16i cau hoi loai ndy, ching ta
can phai tién hanh quan sat hodc lam thi nghiém. Tat ca cac két luan phai dua trén do tin cy cua
s6 liéu thu thap trong quan sat va thi nghiém.

Cau héi thugc loai quan niém hay nhan thirc

Loai cdu hoi nay co thé dugc tra 10i bang nhitng nhan thirc mot cach logic, hodc chi 13 nhimng suy
nghi don gian cling du dé tra 1oi ma khong can tién hanh thyc nghiém hay quan sat. Suy nghi don
gian ¢ day duogc hiéu 13 c6 su phan tich nhan thic va 1y 18 hay 1y do, nghia la sir dung cac nguyén
tic, qui ludt, phap 1y trong xa hoi va nhimng co sé khoa hoc ¢6 trude. Can chu y str dung cac qui
ludt, luat 1€ trong xa hdi da dugc 4p dung mot cach 6 6n dinh va phu hop voi “van dé&” nghién ctru.

Cau héi thugc loai danh gia

Cau hoi thudc loai danh gia 1a cau hoi thé hién gié tri va tiéu chuan. Cau hoi nay c6 lién quan t&i

viéc danh gia cac gia tri vé dao durc hodc gia tri tham my. D¢ tra 161 cac cau hoi loai nay, can hiéu

biét nét dac trung gitra gia tri thyc chat va gia tri st dung. Gia tri thuc chat la gia tri hién hiru
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riéng cua sy vat ma khong 1¢ thudc vao cach su dung. Gia tri st dung 1a sy vat chi c6 gia tri khi n6
dap ung dugc nhu cau sir dung va n6 bi danh giéd khong con gia tri khi n6 khong con dap ung
dugc nhu cau st dung nira.

3. Cach phat hién “van dé&” nghién ctru khoa hoc
Céc “van d&” nghién ctru khoa hoc thudng duoc hinh thanh trong cac tinh hudng sau:

Qua trinh nghién ctru, doc va thu thap tai li¢u nghién ctru gitip cho nha khoa hoc phat hién hodc
nhan ra cac “van d&” va dit ra nhiu cAu hoi can nghién ctru (phat trién “van dé&” rong hon dé
nghién ctru). Poi khi ngudi nghién ctru thiy mot didu gi d6 chua rd trong nhimng nghién ctru trude
va muén chimg minh lai. Pay 1a tinh hudng quan trong nhat dé xac dinh “van d&” nghién ctu.

Trong cac hoi nghi chuyén dé, bao c4o khoa hoc, ky thuat, ... doi khi c6 nhitng bat d@)ng, tranh cai
va tranh luan khoa hoc d3 gitp cho cac nha khoa hoc nhan thdy dugc nhitng mit yéu, mit han ché
cia “van d&” tranh cdi va tir do nguoi nghién ciru nhdn dinh, phan tich lai va chon loc rut ra “van
dé” can nghién cuu.

Trong mbi quan hé gitta con ngudi v4i con ngudi, con ngudi voi ty nhién, qua hoat dong thyc té
lao dong san xuat, yéu cu k¥ thuat, mdi quan hé trong xa hoi, cu xu... 1am cho con ngudi khong
nglmg tim toi, sang tao ra nhimg san pham tSt hon nham phuc vu cho nhu cau doi sdng con ngudi
trong xa hoi. Nhitng hoat dong thyc té nay da dit ra cho ngudi nghién ctru cac cau hoi hay nguoi
nghién ctru phat hién ra cac “van d&” can nghién ciru.

“Van d&” nghién ctru ciing dugc hinh thanh qua nhiing thong tin birc xuc, 10i n6i phan nan nghe
dugc qua cac cudc ndi chuyén tir nhitng ngudi xung quanh ma chua giai thich, giai quyét dugc
“van d&” nao do.

Céc “van d&” hay cac cau hoi nghién ctru chot xuat hién trong suy nghi ciia cac nha khoa hoc, cac
nha nghién ctru qua tinh cd quan sat cac hién tugng cia ty nhién, cac hoat dong xay ra trong xa
héi hang ngay.

Tinh t6 mo cua nha khoa hoc vé diéu gi do cling dat ra cac cau hoéi hay “van dé” nghién ctru.



Chuong 3
THU THAP TAI LIEU VA PAT GIA THUYET

I. Tai liéu
1. Muc dich thu thap tai li¢u
Thu thap va nghién ctru tai liéu 12 mot céng viée quan trong can thiét cho bat ky hoat dong nghién
ctru khoa hoc ndo. Cac nha nghién ctru khoa hoc ludn doc va tra ctru tai liéu ¢o trude dé 1am nén
tang cho NCKH. Pay 13 ngudn kién thire qui gia duoc tich liy qua qua trinh nghién ctru mang tinh
lich str 1au dai. Vi vay, muc dich ciia viéc thu thap va nghién ciru tai liéu nham:
Gitip cho ngudi nghién ciru nim duoc phuong phap cia cac nghién ctru da thyuc hién trude
day. Tranh trung ldp vdi cac nghién curu trude day.
Gitp nguoi nghién ciru c6 phuong phép luan hay luan ctr chét ché hon.
C6 thém kién thirc rong, sau vé linh vyc dang nghién ctru.
Xem xét tinh kha thi dé tir ¢6 hinh thanh hudng nghién ctru thich hop
2. Phan loai tai liéu nghién ciru
Phén loai tai liéu dé gitp cho nguoi nghién ctiru chon loc, danh gia va st dung tai liéu ding voi
linh vuc chuyén mén hay ddi twong mudn nghién ctru. Co thé chia ra 2 loai tai liéu: tai so cip
(hay tai liéu liéu gdc) va tai liéu thir cap.
2.1. Tai liéu so cap
Tai liéu so cip 1a tai liéu ma ngudi nghién ctru tu thu thap, phong van truc tiép, hodc ngudn tai
liéu co ban, con it hodc chua dugc cha giai. Mot sb van dé nghién ctru co6 rat it tai lidu, vi vay can
phai diéu tra dé tim va kham pha ra cac ngudn tai liéu chua dugc biét. Ngudi nghién ctru can phai
t6 chirc, thiét 1ap phuong phap dé ghi chép, thu thap sd licu.
2.2. Tai liéu thir cAp
Loai tai liéu nﬁy co nguén géc tur tai li€u so cép da dugc phan tich, giai thich va thao lun, dién
giai. Cac nguén tai liéu thu cép nhu: Sach gido khoa, bao chi, bai bao, tap san chuyén dé, tap chi,
bién ban hdi nghi, bdo cao khoa hoc, internet, sach tham khdo, luén van, luan 4n, thong tin théng
ké, hinh anh, video, bang cassette, tai li¢u-van thu, ban thao viét tay...
3. Ngudn thu thap tai liéu
Thong tin thu thap dé 1am nghién ciru duoc tim thay tir cic ngudn tai liéu sau:
Luan ctr khoa hoc, dinh ly, quy luat, dinh luat, khai niém... co thé thu thap duoc tur sach gido
khoa, tai li¢u chuyén nghanh...
Céc s6 liéu, tai liéu da cong bd dugce tham khéo tir cac bai bao trong tap chi khoa hoc, tap san, bao
cao chuyén dé khoa hoc...

S liéu théng ké duoc thu thap tir cac Nién Giam Thong Ké: Chi cuc thdng ké, Tong cuc thdng
ké...Tai liéu luu trlr, van kién, ho so, van ban vé ludt, chinh sach... thu thdp tr cac co quan quan ly
Nha nudc, t0 chirc chinh tri - xa hoi.

Thong tin trén truyén hinh, truyén thanh, bao chi... mang tinh dai ching ciing duoc thu thap va
duoc xu ly dé 1am luén ctr khoa hoc chirng minh cho van dé khoa hoc.

IL. Gia thuyét



1. Khai niém “gia thuyét nghién ciru”

Gia thuyét”, hodc “gia thuyét khoa hoc”, hodc don gian hon, “gia thuyét nghién ctiru” (Hypothese)
la gi? “Gia thuyét 1a nhan dinh so bg, 1a ket luan gia dinh ctia nghién ctru”, hoac “Gia thuyeét la
ludn diém can chirng minh cua téc gia”, hodc “Gia thuyét 1a cau trd 101 so b, can chirng minh, vao
cau hoi nghién curu cua dé tai”.

2. Méi quan hé giira gia thuyét va “van dé” khoa hoc

Sau khi x4c dinh ciu héi hay “van d&” nghién ciru khoa hoc, ngudi nghién ctru hinh thanh y tuéng
khoa hoc, tim ra céu tra 161 hodc sy giai thich t61 van d€ chua biét (dat gia thuyet). Y tuong khoa
hoc nay con goi 1a sy tién doan khoa hoc hay gia thuyét gitip cho nguoi nghién ctru c6 dong co,
huong di dung hay tiép can téi muc tiéu can nghién ctru. Trén co so nhiing quan sat budc dau,
nhimng tinh hudng dit ra (cau hoi hay van dé), nhitng co so 1y thuyét (tham khao tai liéu, kién thirc
da co,...), su tién dodn va nhiing du kién tién hanh thyc nghiém s& gitip cho ngudi nghién ctru
hinh thanh mét co s& 1y luan khoa hoc dé xay dung gia thuyét khoa hoc.

3. Ciu triic ciia mot “gia thuyét”

Ciu tric c6 mdi quan hé “nhan-qua”

Méi quan hé trong gia thuyét 1a nguyén nhan nay cé thé anh hudng dén két qua nghién ctru.

Céu tric “Néu - thi”

“Néu” (hé qua hodc nguyén nhan)... c6 lién quan t6i (nguyén nhan hodc hé qua)..., “thi” nguyén
nhan d6 co6 thé hay anh hudong dén hé qua.

Mt sd nha khoa hoc dit ciu tric nay nhu 1a sy tién doan va dya trén do dé xay dung thi nghiém
kiém ching gia thuyét.

4. Cach dit gia thuyét

Piéu quan trong trong cach dat gia thuyet 1a phai dat nhu thé nao dé co thé thuc hién thi nghiém

kiém chimg “dung” hay “sai” gia thuyét do. Vi vay, trong viéc xay dung mot gia thuyét can tra 1oi
cac cau hoi sau:

Gia thuyét nay co thé tién hanh thuc nghiém duoc khong?

Céc bién hay cac yéu t6 nao can dugc nghién ctru?

Phuong phap thi nghiém nao (trong phong, khao sat, diéu tra, bang cau hoi, phong van...)

duoc su dung trong nghién ctru?

Céc chi tiéu nao can do dat trong sudt thi nghiém?

Phuong phap xur 1y sé liéu ndo ma ngudi nghién ctru dung dé bac bo hay chap nhan gia

thuyet?
Toém lai, gia thuyét dat ra dua trén sy quan sat, kién thire vén co, cac nguyén 1y, kinh nghiém
true day hodc dua vao ngudn tai liéu tham khao, két qua nghién ciru twong tu trude day dé phat
trién nguyén 1y chung hay bang chimg dé giai thich, chimg minh cau hoi nghién ctru. Xét vé ban
chat logic, gia thuyét dugc dat ra tir viéc xem xét ban chat riéng, chung cua sy vat va méi quan hé
ctia chiing hay goi 1a qua trinh suy luan. Qua trinh suy luan 13 co s¢ hinh thanh gia thuyét khoa
hoc.
5. Chung minh gia thuyét khoa hoc
Ching minh gia thuyét khoa hoc 14 qua trinh quan sat, qua trinh 1a thi nghiém. Trén co s& cac sd
liu (cac chi tiéu nghién ctru thé hién qua két qua theo ddi hay quan sat) c6 dugc va suy ludn
nham két luan gia thuyét (mot phan gia thuyét) “sai” (nghia 13 bac bo gia thuyét hay ching minh
gia thuyét sai) hodc két luan gia thuyét “dung”.



Thuodng thi cac nha khoa hoc van dung kién thirc dé tién doan mdi quan hé giira bién doc 1ap va
bién phu thude.

Chung minh gia thuyét khoa hoc c6 hai cach, d6 1a: Quan sat hay diéu tra va lam thi nghiém thyc
nghiém.

5.1. Quan sat hay diéu tra

La viéc tim hiéu theo ddi thuc té, gitp ta phan biét dugc dac trung cua sy vi¢e, so sanh gilra cac
su viéc va tién dén suy luan xay dung can ctr khoa hoc cho céc sy viéc d6. Hay ndi mét cach khac
quan st 1a tim hiéu, mé ta dién mao bén ngoai cta su viéc hay hién tuong tir d6 suy ra ban chat
ctia chung dya trén nhan thirc ctia ngudi nghién ctru. Trén co s& d6 phan tich, danh gia dé tong
hop lai thanh nhan thirc hiéu biét cua con nguoi vé su viéc hay hién tuong d6. Nhu vay, quan sat
la di tir bén ngoai sy viéc vao trong nhan thirc. Quan sat (diéu tra) phai dugc thuc hién sao cho dai
dién, khach quan dé dam bao d¢ tin cdy ciia nhirng thong tin thu dugc vé dbi twong nghién ctru.

5.2. Thi nghiém

La nhiing cong viéc ma nguoi nghién clru ty xay dung dé quan sat cac chi tiéu trén ddi tuong thi
nghiém nham kiém chung gia thuyét.

Mot s6 van dé lién quan dén thi nghiém

5.2.1. Cic bién trong thi nghi¢m

Trong nghién ctru thyc nghiém, c6 2 loai bién thuong gip trong thi nghiém, d6 1a bién doc lap
(independent variable) va bién phu thudc (dependent variable).

Bién dpc ldp 1a cac yéu t, diéu kién khi bi thay d6i trén ddi twong nghién ctru s& anh huong dén
két qua thi nghiém. Nhu vay, doi tuong nghién ctru chira mot hoac nhiéu yéu to, di€u kién thay
do1. Noi cach khac két qua so 1iéu cua bién phu thudc thu thap dugc thay doi theo bién doc lap.

Trong bién doc 1ap, thuong c6 mot mirc d6 d6i chimg hay nghiém thirc ddi chimg (chira cac yéu
t, diéu kién & mic do thong thuong) hodc nghiém thirc da dugc xac dinh ma ngudi nghién ctiru
khong can tién doan anh hudng ciia ching. Cac nghiém thirc con lai s& duoc so sanh véi nghiém
thirc di chimg hodc so sanh giira céc cip nghiém thirc v6i nhau.

Bién phu thuéc (con goi 1a chi tiéu thu thap) 13 nhimg chi tiéu do dac va bi anh hudng trong sudt
qua trinh thi nghiém, hay c6 thé noi két qua do dac phu thudc vao sy thay doi cta bién doc lap.
5.2.2. Cac loai cong thirc trong thi nghiém

Céng thire déi chirng hay con goi 1a cong thire tiéu chuan. Cong thirc ddi chimg dugc dit ra 1am
tiéu chuan cho cac cong thirc khac trong thi nghiém so sanh dé rat ra hiéu qua cu thé ctia nhan tb
nghién ctru.

Trong thi nghiém it nhat phai xay dung mot cong thire dbi chimg. Con tity thude vao cac didu kién
cu thé khi 1am thi nghiém va ndi dung nghién ctru ma c6 thé t6i hai hay ba cong thirc ddi ching.
Cong thirc nghién civu 13 cong thic dugc tic dong bién phéap k¥ thuat (nhan t6 thi nghiém) & cac
muirc d6 khac nhau. Két qua nay dugc so sanh véi két qua cua cong thirc d6i chimg.

Ca hai loai cong thirc dbi ching va cong thirc nghién ciru déu goi chung 13 cac cong thic thi
nghiém hay nghi¢m thtrc.



Chuong 4
CACH TRINH BAY DE TAI NGHIEN CUU

I. Céc phin chinh trong mét luin vin/chuyén dé tot nghiép

Phin 1 MO PAU

Néu Ién tinh cfip thiét cua dé tai, muc dich va muc tiéu cia dé tai.

Phin 2 TONG QUAN VE VAN PE NGHIEN CUU

Phan nay viét so luge nhitng co sé 1y luan lién quan dén dé tai nghién ciru. Tém tit ngan gon vé
phuong phap va két qua dat dugc cling nhu van dé con han ché cua cac nha nghién ctru khéc lién
quan dén van dé nghién ctru.

Phian 3 PHUONG PHAP NGHIEN CUU

Phéan nay néu 1én phuong phép cu thé dé thuc hién dé tai.

Phin 4 KET QUA VA THAO LUAN

Trinh bay két qua nghién ciru va thio luan véi cac nghién ciru khac.

Phan 5 KET LUAN VA KIEN NGHI

Két luan phai khang dinh dugc nhitng két qua dat duoc, nhitng dong gép méi. Két luan can ngin
gon, khong c6 161 ban va binh luan thém. Chi két luan nhiing van dé da thyc hi¢n.

Phan dé nghi phai xuat phat tir ndi dung nghién ctru. Dé nghi phai cu thé, rd rang, thiét thuc va co
thé &p dung duogc.

TAI LIEU THAM KHAO

PHUC LUC

Muc dich ctia phu luc 13 trit thong tin va liét ké nhitng bang sb liéu lién quan dé ngudi doc quan
tam c6 the kiém tra va tra ctu. Co6 thé phu luc chira cac so0 li€u tinh todn thong ké (bang ANOVA,
bang hoi quy) hodc mo ta cac phuong phap phan tich, phuong phap thyc hién con tuong doi méi
ma nguoi doc chua hoan toan quen thudc.

Néu tac gia sir dung bang diéu tra, bang diéu tra phai duogc trinh bay trong phuc luc theo dung
hinh thirc da dugc str dung, khong nén két cau hay hiéu dinh lai. C4c tinh toan tir mau diéu tra
duoc trinh bay tom tit trong cac bang biéu ctia bai viét va c6 thé trinh bay trong phan Phy luc.

I Céch trinh bay két qua s6 liéu nghién ctru

1. Trinh bay dang vin viét

Pbi v6i nhitng s liéu don gian, t6t nhat nén trinh bay, giai thich ¢ dang cau vin viét va cac sd
liéu dugc cho vao trong ngodac don khong nén trinh bay ¢ dang bang va hinh.



2. Trinh bay bang
2.1. Céu tric bang so liéu

CAu trac bang chira cac thanh phan sau day:
- S6 va tya bang
- Tua cot
- Tuya hang
- Phén than chinh cta bang 1a ving chta sd liéu
- Chi thich cubi bang
- Céc duong ranh gidi giira cac phan.

Bang 2.1: Thoi gian trung bay cua hoa hong bao quan lanh va xir Iy sau khi bao quan trong phong
lanh

Thos gian Co xu ly Khong xir 1y Doi
Bdo quan w6t Bdo quan kho Bao quan w6t Bao quan kho  ching
Sau 7 ngay 17+ 0 15%€+0 12+ 0 11%+0 12+0
Sau 14 ngay 15,7 +0,3 8,7+ 0,3 11 +0 6,74+ 0,3 1140
Sau2l ngdy  13,3°°+0,3 3%+ 14 8,7 +0 291 1,2 11+0

(Gid tri trung binh cua 3 lan Idp lai, mean + SE, gid tri trung binh véi cdc ky hiéu giong nhau
trong cung mot cot chi su khac biét 6 mirc y nghia 5%)

3. Trinh bay biéu @6, hinh

Str dung hinh nham minh hoa cac két qua va mdi quan hé gitta cac bién cho doc gia d& thdy hon
khi trinh bay bang bang s liéu hodc vin ban. Str dung hinh c6 thuan loi 1a doc gia hiéu nhanh
chong céc s liu ma khong mat nhiéu thoi gian khi nhin bang. Cac dang hinh dugc sir dung gom
biéu d6 cot (colume chart), biéu do thanh (bar chart), biéu d6 tan suét (frequency histogram), biéu
d6 phan tan (scatterplot), biéu d6 dudng biéu dién (line chart), biéu d6 hinh banh (pie chart), biéu
d6 dién tich (area chart), so d6 chudi (flow chart), so d6 phan cp to chirc (organization chart),
hinh anh (photos) ...

Biéu d6 sir dung cho s6 liéu phén tich thong ké
Str dung s6 liéu ¢ Bang 2.1

Budic 1: Sap xép lai s6 liéu

A | B | c© | D | E | F | 6 | H

1 7 ngay sSE 14 ngay SE 2l ngay  SE

2 |Uet XL 17 0 15,7 0,3 13,3 0,3

3 [Ehé XL 15 0 a7 0,3 3 1.4

4 |Uét khing XL 12 0 11 0 87 0

5 |Ehé khing XT. 11 0 6,7 0,3 2 1,2

6 (BC 12 0 11 0 11 0

-

Budre 2: VE dd thi cot

Chon céc cot dir liéu dé v& dd thi cot. Chon A1:A6 va B1:B6 va D1:D6 va F1:F6
Vao Insert/Chart.../Column
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12 -
10 | @ 7 ngay
8 - m 14 ngay
6 0O 21 ngay
4 -

2

O,

Uét XL Khé XL U’o’t khong Khé khong bC
XL XL

Buée 3: Dua cac gi tri SE vao mdi gia tri trung binh

Nhap chon cot 7 ngay

||§ Format Data Seties. .. _|

B 1 Chart Type...
49 Source Data. ..
2 4
04 Add Trendline. ..
Clear khing Khd khing ac
=L #L
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Format Data Series E|

Patterns Bz ¥ Error Bars | Data Labels | Series Order || Options

Display
LC
Bakh Plus Minus Mone

Errar armaunk

() Fixed value: i #
) Percentage: 3 B
() standard deviation(s): 1 E

) Skandard error

(%) Custom:  +

= 18 7 ngay
-3 -\
% 16 O 14 ngay
g 121 nga
g 14- gay
a0
§ 12 A
o 10 A
S
< 8
=)
F

6 4

4 -

2 4

0 | S S

Ut XL Kho XL U6t khong XL Kho khong XL bC
Phuong phép xtr Iy

Biéu dd 2.1: Tudi tho trung bay cua hoa hdng sau xir Iy va bao quan lanh 7 ngay, 14 ngay, 21
ngay.
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PHAN II
XU LY VA PHAN TiCH SO LIEU

Chuong 1
THONG KE MO TA VA MOQT SO KHAI NIEM CO BAN

I. Thong ké mé ta

Théng ké mo ta 13 phuong phap nham tom tit, tong két vé két qua cua dir liéu hay cua thi nghiém
dé néu bat nhimg thong tin quan trong can tim hiéu. N6 bao gdm céc tinh toan co ban mang tinh
chit mo ta nhu sb binh quan, do léch chuén, phuong sai, hé s6 bién dong...

VD 1.1: sfiy 50 mau xo0ai va can ghi nhan d6 dai, do am sau khi séy. M5t bao céo cho biét do dai
binh quan, do 4m binh quan véi dg léch chuén va hé sb bién dong cua thi nghiém s& dé hiéu hon
1a bao céo s6 lidu thd ciia ca 50 mau xoai. P6 14 ban chat cua thong ké mo ta. Thong ké mo ta
cung cip mot phuong tién dé giam mot sb 16n cac sd lidu phirc tap thanh nhitng théng tin ¢ gia
tri tom tat.

I1. Khai ni¢m vé déan s6 va miu

Dan s6 (population) 13 tap hop cic quan sat c6 chung mot sé ddc tinh ma ta quan tdm nghién ciru.
Téng s6 quan sat trong dan s6 duoc ky hiéu 1a N.

VD 1.2:

Chiéu cao cua hoc sinh 16p 10 ctia Viét Nam thi dan sb (tong thé) 13 tap hop tat ca chiéu cao
cta hoc sinh lop 10 ¢ Viét Nam.

Chiéu cao cua nit sinh vién khoa Nong Lam la tdp hop tat ca chiéu cao cia cac nit sinh vién &
khoa Nong Lam.

Dan sb thuong co ) quan sat rt 1én khoé thu thap duoc toan bd s6 lidu. Vi thé dé co duoc thong
tin phan 4nh vé van dé can quan tAm thi c6 thé thu thap sd liéu thong qua mau.

MAu (sample) 13 mot tap hop con cua dan sb. S6 quan sat trong mau duogc ky hiéu 13 n.

Viéc phan tich s6 liéu trén mau co thé suy ra cac dac tinh cho toan by dan s6 voi mot mure do tin
cay nao do dugc xac dinh trudec.

VD 1.3: Chiéu cao cua hoc sinh 16p 10 cta Viét Nam thi dan s 13 tip hop tit ca chiéu cao cia
hoc sinh 16p 10 & Viét Nam. Tuy nhién, dé do dugc chiéu cao cua tat ca hoc sinh 16p 10 cia ca
nuée thi rat ton kém va mét nhiéu thoi gian. Do d6 c¢6 thé chon do mét sb hoc sinh 16p 10, vay
chiéu cao cua sb hoc sinh 16p 10 duge chon dé do 1a mau.

Viéc chon mau nhu thé nao, ¢c& mau bao nhiéu déu c6 anh huong dén két qua nghién ctru, chon
mau pht hop s& phan anh dang dic tinh cta tong thé (dan s6). Néu chi do chiéu cao cua hoc sinh
16p 10 tai Ha Noi va TP. H6 Chi Minh thi s& c6 sy thién léch rat 16n.

I11. Phuwong phap liy méu

1. Chon miu ngiu nhién don gian

13



Chon mau ngau nhién don gian (hay chon mau hoan toan ngau nhién) 1a phuong phap chon mau
sao cho kha nang dugc chon cua tat ca cac don vi dugc chon 1a nhu nhau. Mdi don vi duge chon
déu khong c6 dung ¥ trude ma chi 1a sy ngau nhién.

Viéc 1dy mau ngiu nhién co thé tién hanh theo cach liy mau khong hoan tra lai (sampling without
replacement) hay theo cach ldy miu c6 hoan tra lai (sampling with replacement).
2. Chon miu ngiu nhién phan ting

Chon mAu ngau nhién phan ting (hay con goi 1a chon mau phan loai dién hinh) 1a phuong phap
chon miu dwa trén viéc phan chia tong thé thanh nhiéu nhom khéc nhau, sau d6 1dy mau mot cach
ngau nhién trong tirg nhom.

VD 1.4: diéu tra kich thudc cia gidng xo0ai A, ta co thé tién hanh & ving trong diém X san xuat
nhiéu loai x0ai A nhét cta tinh do.

IV. Phén loai s6 li¢u

1. S6 liéu dinh lwong

La sb liéu co thé can, dong, do, dém duoc d@ dang chinh xac. Dir liéu dinh lugng bao gém nhiing
gia tri trd 101 cho cau hoi “bao nhiéu?

2. S6 li¢u dinh tinh

S6 lidu nay khong can, dong, do dém duogc, dung dé xac dinh thudc tinh. Dt liéu dinh tinh st
dung thang do danh nghia hay thang do thir tu.

VD 1.5: Gidi tinh, mau sic hat, bénh, hinh dang hat...

V. Cach sip xép va trinh bay s6 liéu

1. Phantb

S liéu thong ké thuong dugc trinh bay dudi dang bang va do thi. Khi co s liéu thd, can phai sip
xép theo tan s hay nhém dé d& quan sat va phan tich.

14



Bang 1.1: Két qua do chiéu cao ctia 100 ciy ca chua (cm)

76 73 75 73 74 74 74 74 74 77
74 72 75 76 73 71 73 80 75 75
68 72 78 74 75 74 69 77 71 72
72 76 76 77 70 77 72 74 71 76
78 72 70 74 76 72 73 71 74 74
75 79 75 74 75 74 71 73 75 73
75 70 73 75 70 72 72 71 76 73
74 76 74 75 74 76 75 75 73 73
78 74 73 75 74 73 72 76 73 76
74 71 72 71 79 78 69 77 73 71

Bang cach nhom cac chiéu cao ta s& co thong tin d& danh gia hon

Xéc dinh s6 t6 can phan chia, theo B. Rooke va Carruther c6 thé tinh theo cong thirc sau:

Trong d6
k 1a s6 t6 phan chia
n s6 quan sat

Xac dinh khoang cach to (1a s6 nguyén)

Trong do
h 1a khoang cach to
Xmax  gi4 tri 16n nhat cta day s6 liéu
Xmin g4 tri nho nhét cia day s6 liéu
Véi s6 lidu bang 1.1, ta c6 s6 to k = 5x1g100 = 10 t6

Khoang cach to h = 80— 68

=1,2cm

Lam tron 1cm khong duoc chap nhan vi chua nhom thanh t6. Nhu vay khoang cach to nén 1a 2cm.
Tinh lai s6 t6 k = 6 ().
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2. Phan b tin s

Bang 1.2: Phan phoi tan s6 vé chi€u cao cay ca chua

Chiéu cao cdy ca chua (cm) S6 cay ca chua (Tan s6)
68-70 7
70-72 18
72-74 35
74-76 26
76-78 11
78-80 3
Str dung trong Excel
A A B C
1 Chiéu cao ciy ca chua (cm) Chiéu cao ciy ca chua (cm) 56 cay ca chua (Tan sd)
2 76 68-70
3 74 70-72
4 BE 72-74
5 72 74-76
6 78 76-78
7 75 78-80
8 75
9 74

Str dung ham FREQUENCY dé tinh tin s trong mdi to

Luu y ham FREQUENCY tra vé nhiéu gia tri ciing mot lac hay tra s6 liéu khdi. Do d6 phai chon

khéi ma ham FREQUENCY tra vé.
Bwée 1: Chon cac o tir C2:C7 (tﬁn s6 s& xuét hién tai cac 6 nay)

Bude 2: Insert/Function/FREQUENCY

FREQUENCY
Data_array |AZ:A101 [E%] = 176:7468;72;78;75;75;7478;74,73;72
[E] = {70;72;74;76;78;80}

= {7;18;35;26;11;3;0}
values and then returns a vertical array of numbers having one

Bins_array | {70;72;74;76;78;80}

Calculates how often values occur within a range
maore element than Bins_array.

Bins_array /is an array of or reference to intervals into which you want to group the
values in data_array.

G161 han duéi cua to

Formula result = 7

Function Arguments [T |[eE3a]

Help on this function [ oK ] | Cancel

Buéc 3: Khong nhin OK. An t6 hgp phim CTRL+SHIFT+ENTER

Két qua bang tinh
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A

Chiéu cao cdy ca chua (cm)  Chiéu cao ciy ca chua (cm) SO cdy ca chua (Tan s0)

A

1

2 76
3 74
4 68
5 72
&

7

8

Ve biéu do

Thuc hién trong Excel: Insert/Chart/Column/Next

B

£

68-70 7
70-72 18
72-74 35
74-76 26
76-78 11
78-80 3
S6 cay ca chua (Tan s6)
40 -
35 A
30 -
25
20
15
10 -
5 _
O I I 1
68-70  70-72  72-74 7476  76-78  78-80

Chiéu cao cay ca chua (cm)

Bicéu do 1.1: Phan bo tan so vé chiéu cao cua ca chua
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2.1. Phén b6 tan s6 tich liy

VD 1.6: Xac dinh ham lugng phospho c6 trong 14 cdy, ta c6 mdt bang phan b tan sb va phan bd
tan s tich lily ca s6 liéu nhu sau:
Bang 1.3: Ham luong phospho trong 14 cay

Luong phospho Thn & Tan s6 tich liy Tan sb twong d6i tich lity (%)
(mg/g la cay) Bit dau tir thap | Bat ddu tir cao | Bit du tir thap | Bét dau tir cao

8,15-8,25 2 2 71 2,82% 100%

8,25-8,35 6 8 69 11,27% 97,18%
8,35-8,45 8 16 63 22,54% 88,73%
8,45-8,55 11 27 55 38,03% 77,46%
8,55-8,65 17 44 44 61,97% 61,97%
8,065-8,75 13 57 27 80,28% 38,03%
8,75-8,85 10 67 14 94,37% 19,72%
8,85-8,95 4 71 4 100% 5,63%

Gia tri tan sd tich liy c6 thé tinh tir thip dén cao hay tir cao dén thip déu can thiét. VD: S6 1a ¢
ham lugng phospho it hon 8,55 mg/g 1a 27 twong tng 14 38,03%. S6 14 c6 ham lugng phospho 16n
hon 8,55 mg/g 1a 44 tuong ung 61,97%.

V& biéu do tan s tich lity

A A B C D
Ham hrong phospho e s e 3 L2 Tan so

1 mg'g la cay Gid trj gifra cua o tich kiy

2 8. 15-825 B2 2

3 8.25-B35 g3 g

4 B.35-B45 B4 16

5 B 45-B 55 B35 27

6 B.55-8.,65 B.6 44

7 8.65-8B75 87 57

8 B.75-B.85 BE 67

9 B 85-895 2O 71

10

Thuc hi¢n trong Excel: Insert/Chart/XY (Scatter)/Next
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Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Custom Types |

Chart tvpe: Chart sub-tvpe:
M Calumn ~ o "

E Bar i 5
| Line bl
i Fie

(Scatber)

‘ Area
s Doughnut
@f Radar
@ Surface

oy Bubble

Sratter with data points connected by
smoothed Lines,

E:

[ Press and Hold to View Sample ]

cback | Mext» | [ Finish |

80

Tan sb tich liy

0 T T T T ]
8 8,2 8,4 8,6 8,8 9
Ham hrong phospho

Biéu dd 1.2: Tan s tich lily vé ham luong phospho
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VI. Cac tham so dic trung ciia mau

1. Do su tap trung
Céc sb trong mot mau c6 khuynh hudng tap trung vé mot s6 nao d6. Bé do do tap trung ciia cc sd
ngudi ta dua ra cac khai niém trung binh, trung vi, s6 thudng xuyén xuat hién.

1.1. S6 trung binh
1.1.1. Trung binh cong

n
Z X;
i=1

n

X =

Trong d6 X 1a trung binh mau
X;j gia tri quan sat thur i
n sd quan sat hay ¢& mau

1.1.2. Binh quin gia quyén hay binh quén cdng cé trong sb

SO binh quan gia quyén khong chi phu thudc vao cac gia tri cia quan sat x; ma con phu thudc vao
vai tro cia cac quan sat do trong tong thé.

Zn:xifi
i _ =l
£
i=1

VD 1.7: Tinh nang suat ldaa binh quan vu mua cia mot s6 xa tur so li¢u sau:

fi 1a trong s6 hay quyén s6

Nang suat (ta/ha) Gi tri gita ciia tb Dién tffch (ha) of
Xi i

<30 27,5 150 4.125

30-35 32,5 100 3.250
35-40 37,5 200 7.500
40-45 42,5 400 17.000
45-50 47,5 250 11.875
>50 52,5 50 2.625

Tong 1.150 46.375

Ning suét trung binh = 41613;_705 =40,3ta/ha

1.2. S6 trung vi
La s6 nam giita diy s6 khi day sé dugc sap xép tir nho dén 16n. S6 trung vi cho két qua nhanh
dugc vé uéc lugng trung binh.
VD 1.8: Khao sét sb qua ca chua cua 7 cdy giong c6 két qua sau (DVT: qua/cay)
22 23 25 26 28 29 30

Gia trj da sip xép theo th ty ting dan nén so trung vi s& 13 cay thir 4 ¢6 sb qua 1 26 qua/cay.
Trong ddy sd nay n=7 (18) s6 trung vi c6 vi tri thir 4. Do d6, cong thirc tong quat tim gi tri trung
vi s€ la
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Néu n 16 thi sb trung vi la s6 ¢6 thu tu (n+ %
Néu n 13 s6 chin thi gié tri trung vi s& dugc tinh theo cong thirc tong quat sau:

M = Xno X000
° 2

VD 1.9: S chiéu dai trai xoai nhu sau
10 12 12 13 14 14 15 15 16 17
14+14

S trung vi s& 1a = 14

1.3. S6 Mode

Mode 1a s6 ¢o6 tan s6 xuat hi¢n nhi€u nhat trong day s6 quan sat.
C6 thé c6 mot hay nhi€u s6 mode

VD 1.10: S liéu trong VD 1.9 ¢6 3 s6 mode 14 12, 14, 15.

2. Do do phan tan

2.1. Khoang bién thién (Range)

La chénh léch giita gi4 tri nho nhét va gia tri 16n nhat trong day s6 liéu
R = Xmax = Xmin

2.2. Phuwong sai (Variance)

Phuong sai la gia tri trung binh cta binh phuong cac dg 1éch gitra cac gia tri cua dir li¢u va gia tri
trung binh.

Phwong sai miu (Sample Variance)

Z (x; — §)2 V6i n s6 quan sat trong mau (c& mau)
Q! "7 — N
n—1 X trung binh mau.
Phwong sai tong thé (dan sd)
Voi N sd quan sat trong tong thé
2 Z(Xi_u)z d X 3 g: 8
o’ = =N 1) trung binh tong thé

2.3. Do léch chuin (Standard Deviation)
D6 léch chuan 14 can bac 2 ctia phuong sai
Do léch chuin ciia miu (Sy)

Sy =8
Pj 1éch chuin cia tong thé

c=+c’

2.4. Sai sb chuén (Standard Error)
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S

o

X
2.5. He s bién thién (Coefficient of Variation)

N6 cho biét sai so cua thi nghi¢m, tham so thong ké nay cho phép so sanh muc do bién dong cua
nhiéu mau khac nhau & céc chi tiéu khac nhau.

Hé sd bién dong duoc dung dé so sanh cac dai lugng c6 do 1on khac nhau. Thuong vat 16n thi sai
biét giita cac quan sat ciing 16n, vat nho thi sai biét nho. Vi du dé hinh dung 14 tai voi va tai chudt.
Nhung so sanh v6i sd trung binh ctia chiing thi do bién dong khong khac nhau lim. M6t ing dung
khéc 1a so sanh sy bién thién gitra hai dai lugng khac don vi, vi du Chiéu cao va Trong lugng.
Tuy theo dit liéu 1a mau hay tong thé

S

CV%=>x100  hay CV%="x100
X H

VD 1.11: C6 hai may déng goi A va B, két qua

May A: Xa =21gvaSa=32g
May B: §B=15gVéSB=3g
3.2

Tinh CV,= o x100 =15,24%

CVg = %x100:20%

Vay may A dong géi 6n dinh vé trong lwong hon may B
VD 1.12: Po chiéu cao ctia 20 khom laa gidng P4 14y ngdu nhién c6 két qua sau (BVT: cm)

95 102 100 99 91 95 95 97 101 102
92 93 93 94 91 96 97 100 92 95
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A A B C D E F
1 95 Trung binh =AVERAGE(A1:A20) 96
2| 102 Khoang bién thitn =VALUE(MAX({A1-A20}-MIN(A1:A20)) 11
3| 100 Phurong sai =VAR(A1:A20) 13,0526
a 99 B§ léch chuin =STDEV{A1:A20) 36128
5 91 Hésdhitnthitn  =(E4/E1)*100 31,7634
6 25

7 as

8 a7

5| 101

10| 102

11 22

12 a3

13 a3

14| 94

15| 91

16 96

17 a7

18| 100

19 92

200 95

21

Hay sir dung thong ké mé ta trong Excel
Buéc 1: Chon Tool/Data Analysis

Budc 2:

Néu trong Tool chua c6 Data Analysis thi nhdp Tool/Add-Ins... xuit hién hop thoai chon

Analysis ToolPak
Néu trong Tool d c6 Data Analysis thi khong thuc hién bude 2

Buwdc 3: Sau khi da thuc hién Tool/Data Analysis xuét hién hop thoai chon Descriptive Statistics
nhip OK.

Data Analysis (-7 |5

Analysis Tools

QK
Anova: Two-Factor Without Replication - -
Correlation -w
Covariance b

Descriptive Statistics c

Exponential Smoothing 1

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

Moving Average

Random Mumber Generation




Descriptive Statistics
Input
Input Range:

Grouped By:
Labels in first row

QOutput options

@ Qutput Range:

) Mew Worksheet Bly:
1 Mew Warkboak

Summary statistics

[7] confidence Level for Mean:

[] kth Largest:
[T] kth Smallest:

SAS1:SAS2]

@) Columns

) Bows

SC51

Yo

m
il
|:‘ |:‘ I
=

2 =

Cancel

Help

Chieu cao khom lua

Mean

Standard Error
Median

Mode

Standard Deviation
Sample Variance
Kurtosis

Skewness

Range

Minimum
Maximum

Sum

Count

96
0,807856162
95

95
3,61284259
13,05263158
-1,098602865
0,334827048
11

91

102

1920

20

24




Chuong 2
XAC SUAT VA PHAN PHOI XAC SUAT

I. Xac suit

1. Thi nghi¢ém ngiu nhién, khong gian miu, bién cb

1.1. Thi nghiém ngiu nhién (Random Experiment)

Thi nghiém ngau nhién 12 mot thi nghiém c6 hai dic tinh:

- Khéng biét chic hau qua nao sé& xay ra.

- Nhung biét duoc cac hiu qua co thé xay ra

VD 2.1: Thay mét con xtic sic 1a mot thi nghiém ngau nhién vi:

- Takhong biét chic mat ndo sé xuat hién

- Nhung biét duge 6 6 truong hop xay ra. (Xuc sdcco 6mit 1,2,3,4, 5, 6)
1.2. Khéng gian mau (Sample Space)

Tap hop cac hau qua co thé xay ra trong thi nghiém ngau nhién goi 1a khong gian miu
cua thi nghi¢m do.

VD 2.2: Khong gian mau ctia thi nghiém thay mot con xtic xac 1a:
E={1,2,3,4,5, 6}

VD 2.3: Khong gian mau ctia thi nghiém thay ciing mét lac hai dong xu la:
E = {SS, SN, NS, NN} v6i S: Sép, N: Ngura

1.3. Bién c6 (Event)

1.3.1. Bién ¢b

- MBJi tap hop con cua khong gian mau 1a mot bién ¢

- Bién cb chtra mot phan tir goi 1a bién ¢ so dang

VD 2.4: Trong thi nghiém thay 1 con xuc sic :

- Bién cb cac mat chin xuat hién 1a : {2, 4, 6}

- Bién cb cac mat 1é xuat hién 1a : {1, 3, 5}

- Cacbiéncdso dangla: {1}, {2}, {3}, {4}, {5}, {6}

1.3.2. Bién c6 xay ra (hay thuc hién)

Goi r 1a mot goi hdu qua xdy ra va A 1a mot bién cb

Néur (] A ta néi bién cb A xay ra

Néur (] A ta néi bién cb A khong xay ra

VD 2.5: Trong thi nghi€ém thay mdt con xtc sdc néu mat 4 xuét hién thi:
- Biéncd {2,4,6} xayravi4 € {2,4, 6}

- Biéncé {1,3,5} khong xdy ravi4 [ {1, 3,5}

1.4. Cac phép tinh vé bién cb

Cho 2 biéncd A,Bv6iA TEvaB [ E

1.4.1. Bién c6 hdi A U B (Union)

Bién c6 hoi cta 2 bién cb A va B duoc ky hiéula A U B.

A U Bxdyra <2 (A xay ra HAY B xdy ra)
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A E
B
AUB
1.4.2. Bién c6 giao A N B (Intersection)
A N B xay ra < (A xay ra VA B xay ra)
E
A
B
ANB
1.4.3. Bién c6 dbi
A xay ra <> A khong xay ra
E
A

1.4.4. Bién c6 xung khic

Hai bién c6 dugc goi 1a xung khac véi nhau néu mot bién ¢6 xay ra thi bién co kia khong thé xay
ra.

A xung khic voiB < A NB= @&




VD 2.6: Trong thi nghiém thay mot con xtic sic, ta c6 khong gian mau:

E=1{1,2,3,4,5,6}
Goi A 1a bién c6 mat 1é xuat hiéen = A = {1, 3, 5}
Goi B 12 bién ¢6 khi bdi s6 cta 3 xuat hién = B = {3, 6}
Ta co:
AUB={l1,3,5,6}
A NB={3}
2. Xic suét (Probability)
2.1. Dinh nghia :
Néu thong gian mau E c¢6 N bién cb so dang va bién ¢b A co n bién cb so dang thi xac suit cia
biéncd Ala:
n(A)

P(A) =

Mot cach khac ta c6 thé viét :

S6 trudong hop A xéy ra

P(A) = - -
So truong hop c6 the xay ra

VD 2.7: Trong thi nghiém thay mot con xtic sic, xac sudt ctia bién cd cac mat chin xuét hién 1a
n(A) 3 1

N 6 2
2.2. Tinh chit:

P(A) =

Goi A 1a mot bién cb bat ky trong khong gian mau E
0<PA)<1

2.3. Cong thirc vé xac suit :

2.3.1. X4c suét ciia bién cb hdi:
P(ALIB) =P(A) +P(B) - P(A NB)

Ghi chu

Néu A va B 13 hai bién ¢ xung khic ta c6: thi dinh 1y cong x4c suét trd thanh
ANB=Yg = P(A NB)=P()=0
thi dinh 1y cong x4c suét tré thanh  P(A[1B) = P(A) + P(B)

2.3.2. Xdc suit ciia bién c6 ddi
P(A)+P(A)=1
2.3.3. Xic suit c6 diéu kién
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Xac xuat c6 diéu kién :

Goi P (B/A) 1a xéc suét ¢ diéu kién ctia bién c¢b B sau khi bién cd A da thuc hién.

P(B/A) = P(ANB)/P(A) VéiP(A)>0; P(B)>0

P(A/B) = P(ANB)/P(B)

hay

Cong thirc nhan veé xac suat:

Cho hai bién c¢6 A va B trong khong gian mau E, x4c suat cta bién co giao dugc tinh theo cong
thirc:

P(ANB) =P(B/A)xP(A) hay  P(ANB)=P(A/B)xP(B)

Bién co doc lap :

Bién c6 goi 1a doc lap vdi bien cd A vé phuong di¢n xdc sudt néu xac suat cua bién cd B khong
thay doi cho du bién cO A da xdy ra, nghia la:

P(B/A) =P(B)
Nguoc lai
P(A/B)=P(A)

Trong truong hop hai bién ¢b doc 1ap, cong thirc nhan tro thanh:
P(ANB) =P(A)xP(B)

2.4. Cong thirc xac suat diy dia — Cong thirc Bayes
Cong thirc xac suat day da

Gia sir bién cd B xay ra khi va chi khi mot trong cac bién ¢ cua hé day du xung khic nhau timg doi
mot Ay, As..., A xay ra.
Biét x4c suit P(A;) va P(B/A;) hiy tim P(B)

Ay

B =(BNA)) [l (BNA,) [ ... [ (BNAY)

= P(B) =P[(BNA)) [] (BNA,) [1...[0 (BNAWY] =P(BNA;) + P(BNAy) + ... + P(BNA)
Vi

P(BNA)) = P(B/A)x P(A)

PB)= Y (B/A,)xP(A))

i=1

28



Cong thirc Bayes

Giai bai toan nguoc cta bai toan trén, tirc 1a biét cac P(A;), P(B/A;) va bién cb B di xay ra, tim
P(A/B)
Ta co :

B =(BNA)) [l (BNA,) [l (BNA3) [ (BNAY)

va P(AiﬂB) = P(Ai/B)xP(B) = P(B/A;)xP(A))

P(B/A,)xP(A))
P(B)

P(A/B) =

P(B/A,)xP(A))
Zk:P(B/Ai)xP(Ai)

i=1

P(A/B)=

I1. PHAN PHOI XAC SUAT
1. Bién ngiu nhién
Bién ngiu nhién roi rac (Discrete Random Variable)
Néu gid tri cta bién ngau nhién X c6 thé 1ap thanh day rdi rac cac sd X1, Xa...., X, (ddy hitu han hay
v0 han) thi X dugc goi la bién ngau nhién roi rac.
Bién ngiu nhién lién tuc (Continuous Random Variable)
Néu gié tri ctia bién ngau nhién X c6 thé lap day toan bd khoang hiru han hay v6 han (a,b) thi bién
ngiu nhién X dugc goi 1a bién ngiu nhién lién tyc.
VD 2.8: S hat ndy mam 1a bién ngiu nhién roi rac
Chiéu cao ciia cdy, nhiét o nau, 6 mém cuia banh 14 bién ngiu nhién lién tuc.
2. Phén phoi xac suit doi véi bién ngiu nhién roi rac
Phén phdi x4c suét ctia bién ngiu nhién rdi rac X duge ky hiéu bang ham xac suat f(x). Ham xac
suit ctia mot bién ngiu nhién rdi rac thé hién su twong quan giira xac suit va cac gia tri ctia bién
X.
Chung ta c6 thé trinh bay phan phdi xac sut bang phuong phap bang, d6 thi hay biéu thirc.

f(x) = P(X=x)

VD 2.9: Tung xtc sic, bién ngﬁu nhiénroiraccocacgiatri X=1,2,3,4,5,6

Xéc sudt xuat hién mat 1 (xac suat khi gia trj bién ngiu nhién X = 1) P(X=1) = %
Xac suat xuat hién mat 2 (xac suat khi gia tri bién ngau nhién X = 2) P(X=2)= %
Xéc suét xudt hién mat 6 (xac sudt khi gia tri bién ngiu nhién X = 6) P(X=6) = %

= P(X=1)=P(X=2) = P(X=3) = P(X=4) = P(X=5) = P(X=6) = 1/
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Ham phén phéi xac sut d6i véi bién ngau nhién X 1a f(x) = %
x 1 2

3 4
N A .

»

f(x) 4

fx)

%,,('

v
=

S g

3. Ham xac suit tich liily (Cumulative Probability Function)

Ham xéc sudt tich lily Fx(x,) ctia bién ngdu nhién X thé hién xac suat dé X khong vuot quéa gidi
han x,.

Fx(x,) =P(X <x,)

Tinh chat
a. Fx(xo)= D Py (x)
b. 0<Fx(x,) <1 Y x,

c. Néux;< x;,thi Fx(x;) < Fx(x2)
VD 2.10: Trong thi nghiém thay 1 con xuc sic

Tim Fx(2,5). Tim x4c suat tich lily ctia bién ngdu nhién X dén gia trj 2.5.
Vi X 12 bién ngﬁu nhién roi rac nén X coé cac giatril,2,3,4,5,6
Fx(2,5)=P(X<2,5)=P(X=1)+P(X=2)=1/6 +1/6 =1/3

4. Phan phdi xdc sudt ddi véi bién ngiu nhién lién tuc (Probability Distributions For
Continuous Random Variables)

Phan phéi X4c suét cua bién ngau nhién lién tuc dugc xac dinh bdi ham mat d6 xac suét.

Ham mét dj xac suit (Probability Density Function)

Goi X 1a bién ngiu nhién lién tuc, goi x 13 gia tri bat ky ndm trong mién cac gi tri c6 thé c6 cua
X.

Ham méat do xac suat f(x) cua bién ng'?lu nhién lién tyuc 1a ham c6 nhitng tinh chét sau:

. f(x)>0, Vx
. X4c suat P(a<X<b) dé gi trj ciia bién ngau nhién X roi vao khoang (a,b) duoc xac dinh boi
dang thirc.
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P(a<X<b) = J.f(x)dx

Ghi chu

D) thi ciia ham mat d6 xac suét f(x) dugc goi 1a dudng cong mat do xac suit (Probability Density
Curve) hay duong cong tan so (Frequency Curve) hay ciing con duge goi duong cong phan phi
xac suit dbi v4i bién ngau nhién lién tuc. Tung d6 cta mdi diém trén dudng cong goi 1a mat do
X4c Suat.

Vé mit hinh hoc x4c sudt dé bién ngiu nhién roi vao khoang (a,b) bang dién tich hinh thang cong
gi6i han boi dudng cong phan phdi x4c suit, truc 0x, x =a, x =b.

fx) 1

| / 7 fx)

S P(a<X<b) =S

v

J.f (x)dx =1 = Toan bg dién tich hinh thang cong la 1

Ham phan phéi tich lily (Cumulative Distribution Function)

Ham phén phdi tich lily Fx(x) cta bién ngu nhién lién tuc X thé hién xac suat dé X khong vuot
qua gia tri x.

Fx(x) =P(X<x)

Tinh chat

. Fx(x)= J.f (x)dx v6i f(x) 12 ham mat do xac sudt

« 0<Fx(x)<l1

o Fx(-0)=0

. Fx(+o)=1

« P(a<X<Db)=Fx(b)-Fx(a)
5. Phan phdi xac suit chuén (The Normal Distribution)
Ham mit dd xAc suit ciia phan phoi chuin

Neéu ham mat do x4c suat ciia bién ngau nhién X c6 dang
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F(x) = e

ov2n

thi bién ngau nhién X duogc goi 13 tuan theo luat phan phédi chuan.
Tinh chit ciia phan phoi chuin

Ham mat d x4c suat ctia phan phdi chuan c6 dang hinh chudng, dbi xtmg qua tri s6 trung binh p.

f(X) A

—  Hai thong s6 p (gia trj trung binh) va o (d6 léch chuan) xac dinh vi tri va hinh dang phan

phoi xac suat chuan.

—  Piém cao nhat ctia dudng cong & tai gia tri trung binh p, déng thoi cling 13 sb trung vi va yéu
vi (s6 mode).
—  Gia tri trung binh c6 thé am, duong hay bang 0.
— Do léch chuédn x4c dinh do rong ctia dudng cong, nd cang 16n thi dudng cong cang rong.
—  Tong dién tich dudi dudng cong 1a 1 (0,5 bén trai gid tri trung binh va 0,5 bén phai).
—  X4c sudt cia bién ngau nhién chuan chinh 1a dién tich dudi dudng cong.
—  V6i phan phdi chuan
68,26% gia tri cta bién nam trong khoang u+ o

95,44% gia tri cua bién ndm trong khoang p+ 20
99,72% gia tri cta bién nam trong khoang p + 3o

A 99,72%

fx
( ) 95,44%

A
\4

A
\4

68,26%
D ——

v



fx) A

2 2 2
G; > G, >0,

Phan phdi chuan c6 s6 trung binh gidng
nhau nhung phuong sai khac nhau

f(x) 4

Phén phdi chuafm ¢6 phuong sai gidng
nhau nhung s6 trung binh khac nhau

v

By < Ky < Yy

Néu bién ngau nhién X tuan theo phan phdi chuan c6 s trung binh 1a p va phuong sai 1a o7, ta

ky hi¢u:

X ~N(u,c%)

Ham phan phéi tich lily ciia phan phdi chuan

Cho X ~ N (p,6%). Ham phan phdi tich lily cta bién ngiu nhién X tuén theo phan phéi chuan
duoc dinh nghia nhu sau:

X ~(x-w)’

Fx(x)=P(X< %)= | e 2 dx

S.0v2n
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»

fix) |
Di¢n tich S = [f(x)dx

—00

Fx(x,) = P(X<x,) = S

fx) A

P(a<X<b) = Fx(a) - Fx(b) =S

v

6. Phan phoi chuin chuin héa (Standard Normal Distribution)

Phén phdi chuan chuan hoa 13 phan phdi chuan c6 sb trung binh 1a 0 va phuong sai 1a 1. Bién ngau
nhién tuan theo phan phdi chuan chuin hoa duoc goi 13 bién ngiu nhién chuan héa (Standard
Normal Variable) va duogc ky hi¢u la Z.

Z~N(0,1)

f(z) 1

2 a1 0 1.z2

Tung d cia mot diém bat ky trén dudng cong chuin s& duoc xac dinh tir phuong trinh ctia ham
mat do xac sudt ciia phan phdi chuan.

1 25 2
f(x)=——e "W /% Véipn=0,c=1vax=z
oV2m
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Gia tri cia ham phan phéi tich liiy ctia phan phéi chuin chuan héa (ciing bang dién tich nim duéi
duong cong chuan) dugc 1ap thanh bang.

Céac bang nay cho céc gid tri cua Fz(z,) = P(Z<z,) = J.f (z)dz

A

fiz) 1
Fz(Zo)

v
N

0 Z,

Mot s6 bang 1ap san (phan phu luc), chi cho ta dién tich nam duéi dudng cong chuan tir 0 dén z.
f(Z) A

Fy(1)=0,3413

(d6i véi bang tra 0,5)

VD 2.11: Fz(1) = P(Z<1) = 0,5 + 0,3413

0,5

v

Chuin héa bién ngiu nhién
Néu bién ngiu nhién X c6 s6 trung binh 1 p va phuong sai 1d 6> hay X ~ N (p,o?), thi bién

“H g6 sb trung binh 13 0 va phuong sai 1 1. Z dugc goi 1a bién ngiu nhién
c

x “ A X
ngau nhién Z =

duoc chuan hoa.

v
N

}/l-éG ul—2(5 }I/l-G 0 ul+c ul+2c u;r3<5
0 1 2 3
VD 2.12:
Cho Z ~ N (0,1). Tim x4c suat dé gia tri cua Z
a. Nho hon -1,25
b. Nam trong khoang (-0,5;0,75)
c. Lonhon 1

a. Tim xac suat dé gia tri cua Z<-1,25 f(z) 1

35 F/(-1,25)




Tim P(Z<-1,25)
F(-1,25)

=P(Z 21,25) = F(-1,25)
=0,5 - Fz(1,25)

=0,5 - 0,3944

=0,1056

b. Tim xac suat dé gia tri cia Z nam trong

PZ=1)

khoding (-0,5;0,75) fiz) ¥
Tim P(-0,5<7<0,75) =Fz(0,5) + Fz(0,75)
=0,1915+0,2734
=0,4649
05 0 0,75 -
c. Tim xéc suét dé gia tri cia Z>1 f(z) A
Tim P(Z>1) =0,5-Fz(1)
=0,5-0,3413
=0,1587
0 1 g
Sir dung Excel dé tinh xAc suét ciia phan phdi chuin chuin hoéa
NORMSDIST dé tinh xac suat tich liiy véi mot gia tri z cho trude.
A A B C
1 Tinh xic suit cia phin phoi chuin chuin hoa
2 Két qua
3 P(Z<-1.25) =NORMSDIST(-1.25) 0.1056
4 P(-05=Z =075 =NOFRMSDIST(0,75)-NORMSDIST(-0.5) 04648
5 =1-NORMSDIST(1) 0.1587
6

Hay Insert/Function/NORMSDIST
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V| A B C D
1 Tinh xic suat caa phan phoi chuin chuin héa
2
3 P(Z<-125) =NORMSDIST(-1.25)
a
3 Function Argurnents ==
6 NORMSDIST
! z |-1,25] [ = -u2s
8
3 = 0,105645774
Returns the standard normal cumulative distribution (has a mean of zero and a standard
10 deviation of one).
11 Z is the value for which you want the distribution.
12
12 Formula result = 0,1058
14 Help on this function O ] I Cancel
15
16

-
=l

VD 2.13: Cho X ~ N (15,16). Tim xac sut X c6 gia tri 1én hon 18
X 14 bién ngau nhién c6 phan phdi chudn véi p =15 va 6* =16

Z:X—M:18—15:O,75

x=18 =
c

P(X>18) = P(Z>0,75) = 0,5 — F(0,75) = 0,5 — 0,2734 = 0,2266
Str dung Excel dé tinh xAc suét ciia phan phoi chuin

NORMDIST (gia tri x, trung binh, d§ léch chuan, 1) dé tinh xac suét tich lily v6i mot gia tri x
cho trude. (1 1a dé tinh x4c sut tich lity voi mot gia tri x cho trude, 0 1a dé tinh xac sudt tai gia tri

X).

A A B C D
1 Két qua

2 P(X>18) =1-NORMDIST(18;15:4;1) 0,22663

3

Hay Insert/Function/NORMDIST
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Function Arguments (-5 | [Em]

MORMDIST

X |18 B = 18
Mean | 15 | = 15
Standard_dev 4 ﬁ = 4
Cumulative 1 | = TRUE
= 0,773372648

Returns the normal cumulative distribution for the specified mean and standard deviation.

Cumulative is a logical value: for the cumulative distribution function, use
TRUE; for the probability mass function, use FALSE.

Formula result = 0,773372648

Help on this function [ Ok ] I Cancel

Tir két qua trén cho xac sudt tich lity dén gia tri x = 18, P(X<18) =0,7734
= P(X>18)=1-P(X<18)=1-0,7733 = 0,2266

VD 2.14:

Néu X 12 bién ngau nhién tuan theo phan phdi chuan c6 sb trung binh 1a 3 va d6 1éch chuan la 2.

Tim P(4<X<6).

x=d= z=-XTR_273 5
c

2
v=6= z-XTH_673_ 5
o 2

P(4<X<6) = P(0,5<Z<1,5) = Fz(1,5) — F£(0,5) = 0,4332 — 0,1915 = 0,2417

[98)

A A B C D
1 Két qua

2 P(4<X<6) =NOBRMDIST(6;3;2:1)-NORMDIST(4:3:2:1) 0.2417

3

VD 2.15: Tim gia tri cua b biét rang P(-b<Z<b) = 0,901

2F(b) = 0,901 fz) |

0,901
—  Fzxb)=0,4505

Tra bang, véi xac suét tich liiy 1a 0,4505 thi gia tr
ctia bién Z 1a b = 1,65.

v

Str dung Excel dé tinh gi4 tri ctia phan phdi chuin chuin hoa

NORMSINYV dé tinh gia trj z véi mot xac sudt tich liy cho trude.
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A A B C D
1 Tinh x4c suit ciia phén phéi chuin chuén héa

2 Két qua

3 1. Tim b véi P(Z<b) = 0,9452 =NORMSINWV(0,9452 1,60

a

5 2.Tim b biét P(-b<Z<b) = 0,901

6 21 Tim-b =NORMSINWV(0,5-(0,901/2)) -1,65

7 22 Timb =NORMSINWV(0.5+0,901/2)) 1,65

8

7. Phan phdi Student (Phén phdi t)

Phan phéi t 12 mgt ho cac phan phéi X4c suét tuong ty dugc phan bi¢t véi nhau béng do tu do.

S—H , t tuain theo phan phdi Student v6i d6 tw don — 1.
X
Vin

Khi d6 tu do tang 1én thi su khac biét gitra phan phdi t va phan phdi chuan chuan héa cang giam.

N6i cach khac, phan phdi t sé tiém can dén phan phdi chuan chuan héa.

Gi4 tri trung binh cua phan phdi t bang 0. i ximg qua t =0 va cyuc dai o't = 0.

Bién ngau nhién t =

Tim gié tri t v6i mot xac sudt (o)) va do tu do (df) cho trude (phu luc)

\

Phan phoi chuan chuan hoa

Phan phdi t (20 d6 ty do)

Phén phéi t (10 d6 tu do)

v

z, t

Tra bang t trong Excel

TINV(a, df) dé tinh gia tri t voi mot xac sudt (o) va do tu do (df) cho trudc.
Trong do6 a 1a di¢n tich cua 2 duoi.

o/2 0/2

~ Vv

~tagu2 0 tage2

VD 2.16: Tra ts 50, =?

Vi a 1a dién tich cta ca hai duoi, do d6 a = 10%

| A B C D
1 Tratsse, =7 =TINV(10%:5) 2,015
2
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TDIST(gia tri t, bac tw do, dudi) tim xac suat khi biét gia tri t va bac tu do.

Tim dién tich (xac suat) mot dudi TDIST(gia tri t, bac tu do, 1)
Tim dién tich (xac suat) hai phia TDIST(gia tri t, bc tu do, 2)
VD 2.17:

Cho gia trit. =2,015 véibactedola s
Tim xdc sudt twong ikng véi gid tri t = 2,015 (6 mét phia)

= TDIST(2,015;5;1)

=0,05 P-value = 5%

\4

0 2,015
Tim xdc sudt twong ieng vdi gid tri t = 2,015 (¢ hai phia)
= TDIST(2,015;5;2)
=0,1 5, w0,
-2,015 0 2,015 i
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8. Phan phoi F (Fisher)
Cho tong thé  X; ~N(p,,07) tir tong thé 1 ldy mau v6i ¢d mau n; va tinh dugc S’
X, ~N(u,,0%) tirtong thé 1 1dy mau véi c& mau n; va tinh duge S’

S /o1
S /o3

Bién sb F = 6 xéc suat phan phdi theo quy luat nhat dinh goi 1a phan phbi F.

F(a, dfy, dfy) 1a gia trj F v6i xac suit (o), do tu do & tir (dfy) va d6 tu do ¢ mau (dfy) cho trudc
(Phu lyc)

f(F) A

Tra bang F trong Excel

=FINV(a;df;;df;) tim gia tri Fvdi xac sut (o), d0 tu do & tir (df}) va do tu do & mau (dfy) cho
trude.

=FDIST(gia tri F;df;;df;) tim xac suit v6i gia tri F, do ty do o tir (dfy) va d6 tu do ¢ miu (dfy)
cho trudc.
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Chuong 3
UOC LUQONG

I. Uéc lwong diém

Udc lugng diém ctia mot tham s6 thong ké nao do 1a dang wdc lugng ma tir két qua quan sat ctia
mot mau ngau nhi€n mang tinh dai di¢n cua tong thé, dua ra mot con so va cho rang con so do l1a
gia tri gan dung tot nhat cho tham s6 muodn biét.

U'éc lwong diém
X cho gia tri trung binh p
S cho d6 1éch chuén o
E cho ty 18 tong thé p

Sai s6 ciia viéc 1Ay miu

Su khéc biét tuyét ddi gitra mot ude lwong diém va thong sd twong tmg cua tong thé goi 1a sai sb
ldy mau.

Sai s6 1dy miu ‘i —~ u‘ dbi voi trung binh ctia mau
|S — G| dbi v&i d6 1éch chuan ciia mau
‘E - p‘ dbi véi ty 16 ciia mau

II. Uéc lwgng Khoing

Uéc luong khoang ctia mot tham s6 thong ké nao d6 1a tir két qua quan sat ctia mau dua ra duoc
gia tri tuong rng v41 mot do tin cay nhat dinh. Moi gia tri nam trong khoang do déu duoc coi la
gi tri gan diing tot nhat ctia tham sd.

Gia stir 0 1a tham sb can u6c lugng. Néu goi q; 1a gi6i han dudi va qu 1a gi6i han trén, o 13 xac
suit & mac sai 1am thi udc lugng khoang ctia 0 duoc viét nhu sau:

P(a<0<b)=1-a

Trong do
[a,b] 1a khoang tin cay cuia tham sb 0
l-a 1a d tin cay (thuong dugc chon theo yéu cu clia ngudi nghién ciru thong
thuong do tin cay duoc chon 0,95; 0,99; 0,999).
o xé4c suét sai 1am khi chon khodang tin cdy [a,b].
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1. Uéc lwgng gia tri trung binh ciia tong thé trwomg hop mau 16n (n>30)

Gia st X c6 phan phdi chuan N(p,6?), trung binh cua tong thé duoc tinh boi

Z,,G6 Z ,G
— Z4/Ox —  %q;0x
X - <pu< X+——
Jn Jn
Trong do
X 13 trung binh ctia mau

Gy do Iéch chuan cua tong thé
n cd mau
I —a dotin cay

Z% lasocoP(Z>Z/)—é

f(z)

0/2 o/2

»
»

Zaup Zup z

Trong thyc té thi hau nhu chung ta khong thé tinh dwoc phuong sai cta téng thé (o?) ma chi tinh
duoc phuong sai ctia mau.

Za;Sx

% %"
A Ny

vn

<p<X+

VD 3.1: Chon mau n=50, diéu tra ning sut ctia gidng ca chua xuén hé (kg/cdy). Tir d6 c6 ning
sudt trung binh 1,48 kg; d6 1éch chuan cia ning suét 0,35 kg/cay. Hiy dua ra udc lugng cho ning
sudt trung binh cua loai ca chua néi trén. V&i do tin cay 95%.

n =50
S=0,35kg
X =1,48kg
=5%
Ta co
X - 0/ <p<X+ Lo fiz) 4 A

Vn Jn
P(Z>Z,,)= % =2,5%

< 0,5 -Fz(Zy») = 0,025
& Fz(Zop) = 0,475

2,5% 2,5%

v
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Tra bang tim Zy, = 1,96
Khoang udc lwong ning suit trung binh cta ca chua
~1,96x0,35 - 1,96x 0,35

<148+
V50 50

= 1,382 <u<1,577 5%
Vay ning suét clia cdy ca chua xuan he tir 1,382 kg/cay dén 1,577 kg/cay, voi do tin cay 95%.

= 1,48

2. Uéc lwong trung binh ciia tong thé: trwong hop miu nhé (n<30)

tn—l,(%SX

i tn—l,(%SX
Jn

W

<p<X+

VD 3.2: MAu ngiu nhién vé chiéu dai ctia 6 qua xoai cat Hoa Loc (cm):
18,6 18,4 19,2 20,8 19,4 20,5
Tim khoang tin cdy 90% ddi v&i trung binh chiu dai ctia xoai cat Hoa Loc. Gia sir rang phan phi

chiéu dai cua tat ca xoai cat Hoa Loc 1a phan phoi chuan.

Tim trung binh mau va phuong sai mau

X; (X, -X)’
1 18,6 0,780
2 18,4 1,174
3 19,2 0,080
4 20,8 1,734
5 19,4 0,007
6 20,5 1,034
Tong 116,9 4,808
X = 2% _1169 =19,48

n

(X, -X) 43808

=0,9616
n-1

< x 2
Phuong sai cia mau Sy =
th-1,02 = t559% = 2,015
Khoang udc lugng vé chiéu dai trung binh ctia xoai cat Hoa Loc (d9 tin cdy 90%)

2,015,/0,9616 2,015,/0,9616
SN 11<19,48 + 22N
V5 V5

20,36387 < n <18,59612

19,48 —

Ghi chu

Khoang udc luong cang hep thi do chinh xac cang cao

a cang bé, do tin cay cang cao thi khodng udc lugng cang rong

C& mau 16n (n 16n) cang chinh xac, khoang udc lugng cang hep.
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3. Uéc lwgng xac suit ciia tong thé (hay wéc lwong ty 18)

- p(1-p) — p(1-p)
4 I~ L <p<p+7Z _—
p % 0 p<p % n

Trong do 1_) 1a ty 1& ctia mau
P la ty 1¢ ctia tong thé
VD 3.4: Tién hanh kiém tra 126 go6i tréi cdy sy con 2 ngay sir dung, phat hién c6 42 géi kém chat
lwong. Hiy udc luong khoang ty 16 san phim kém chit luong véi do tin cay 95% va 90%.
- 42

42 03
P=1%

Zj% = 1,645
22,5% = 1,96

Khoang udc luong ty 18 san pham kém chat luong véi do tin cay 95%

03-196,230=03 034196 (230203
126 126

0,22 <p<0,38

Khoang udc luong ty 1¢ san pham kém chat luong véi do tin cay 90%

0,3 —1,645 030-03) p < 0,341,645, /—0’3(1 —0.3)
126 126

0,2328 <p<0,3672



Chuong 4
KIEM PINH GIA THUYET THONG KE

— Kiém dinh lién quan dén mot tong thé
+ Kiém dinh gia thuyét vé tham s6 théng ké 6 (u, p, 67)
= Kiém dinh gia thuyét vé sé trung binh
= Kiém dinh gia thuyét vé ty 1&
= Kiém dinh gia thuyét vé phuong sai
— Kiém dinh lién quan dén hai tong thé
+ Kiém dinh gia thuyét vé su khac biét cua tham s théng ké giita hai tong thé
+ Kiém dinh gia thuyét vé su khac biét giira gia trj trung binh cta hai tong thé: cac mau doc
lap.
Kiém dinh gia thuyét 1a mot qua trinh thong ké nhim cung cdp chimg cir dé ting ho hay bac bod
mot gia thuyét ndo do. Vi gia thuyét thong ké c6 thé ding hoic sai nén can kiém dinh, viéc kiém
dinh nay goi 13 kiém dinh thong ké vi né dua vao thong tin thuc nghiém ciua mau dé két luan.
I. Xay dung gia thuyét khong va gia thuyét thay thé
Trong thuc té, khong phai lac nao ciing dé dang dua ra cac gia thuyét khong va gia thuyét doi. Vi
vdy, ching ta cAn phai hét stic than trong dé dam bao rang cac gia thuyét duoc xay dung mot cach
phil hop va két luan kiém dinh phai cung cp cac thong tin ma ngudi dua ra quyét dinh can.
Kiém dinh gia thuyét nghién ctru
Thong thudng d& dang chimg minh mot didu gi d6 1a khong that (bac bo nd), hon 1a chirg minh
diéu gi d6 c6 that. Vi viy, mudn chimg minh diéu gi, ta dé ra mot gia thuyét nguoc lai dé bac bo.
Hay gia thuyét nghién ctru duoc phat biéu dudi dang gia thuyét thay thé.
Kiém dinh tinh chinh x4c ciia 16 phat biéu
Trong cac tinh hudng lién quan dén viéc danh gia tinh chinh xac cia mot 16i phat biéu hay tuyén
bd nao do, gia thuyét khong thuong duoc dua trén gia dinh 14 10i phat biéu d6 dung.
Céc gia thuyét khong va gia thuyét thay thé 14 cac gia thuyét trai nguge nhau. Chi c6 thé 1a gia
thuyét khong dung hodc gia thuyét thay thé ding, khong thé xdy ra trudng hop ca hai gia thuyét
cung dung.
1. Sai 1dm loai I va sai 1am loai IT
O trudng hop 1y tudng 13 quyét dinh dung duoc thyc hién 1a
Chap nhan gia thuyét ding
Bac bo gia thuyét sai
Tuy nhién, khong phai luc nao ciing quyét dinh chinh xac chiang han nhu bac bé mot gia thuyét sai
hay chap mot gia thuyét ding. Vi kiém dinh cta ching ta dya trén mau nén phai chap nhan sai
1am, d6 1a bac bo mot gia thuyét dung hodc chap nhan mot gia thuyét sai.

Gia thuyét

Két luan Gia thuyét Hy dung Gia thuyét Hy sai
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Sai 1Am loai IT
P Két luan ding Xac suat pham sai lam loai II
Chap nhan H() P=1-a 1a P(II) — B
B 13 nang luc kiém dinh
Sai 1Am loai I

Bic b6 H Xéc sut pham sai 1am loai I la Két luan diang

P()=a P=1-p

o 1a murc ¥ nghia cua kiém dinh

Mot gia thuyét chua biét duoc 1a dang hay sai. Mot cach 1y tudng, ching ta mudn giir cho ca P(I)
va P(II) cang bé cang tot. Nhung cang giam P(I) thi lam tang P(II).

Thi tuc kiém dinh gia thuyét 1a 4n dinh xac suat pham sai 1am loai I tdi da trong murc d6 cho phép
(tuy theo tAm quan trong ciia sai 1am loai I).

2. Mién bac bé va mién chap nhan

Mién bac bo 12 mién chira cac gid tri 1am cho gia thuyét Hy bi bac bo
Mién chép nhan 1a mién chua cac gia trj gitp cho gia thuyét Hy khong bi bac bé.

Kiém dinh mot phia (One — Tailed Test)

Khi gia thuyét H, c6 tinh chat 1 phia thi viéc kiém dinh duoc goi 1a kiém dinh 1 phia (1 dudi, 1
dau).

H, 0=06, H, 6=6, H, 6=6, H, 6<6,
H, 6>0, H, 6<60, H, 6<60, H, 6>0,

Kiém dinh hai phia (Two — Tailed Test)

Khi gia thuyét H, c6 tinh chét 2 phia thi viéc kiém dinh dugc goi 1 kiém dinh 2 phia.

H, 6>0, H, 6<0, H, 6=0,
H, 6%0, H, 6%0, H, 6%0,
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3. Cac buéc kiém dinh
Budc 1: Xay dung gia thuyét
Budéc 2: Binh ra muc o

Budce 3: Xac dinh mién bac bd, mién chap nhan
o

Z,,Z,,t .t .
o % n-1, n—l,é
Budc 4: Tinh toan cac tham s thong ké

P-value
Gi4 tri thong ké Z, t.

Budc 5: Ra quyét dinh, néu gia tri tinh toan roi vao mién bac bo Hy thi ra quyét dinh bac boé Hy.
Ngugc lai 1a khong bac bo Hy.

4. Kiém dinh gia thuyét lién quan dén mét tong thé

4.1. Kiém dinh gia tri trung binh
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4.1.1. Kiém dinh gid tri trung binh ciia tong thé: truong hop méu lén va da biét phwong sai ciia tong thé (o)

Kiém dinh I phia

Kiém dinh 1 phia trai

Kiém dinh 1 phia phai

Kiém dinh 2 phia

Buéce 1

Thiét 1ap gia thuyét
{Ho H=, {Ho TETH
H, p<p, H, p<p,

Thiét 13p gia thuyét
{Ho m=H, {Ho TEYTH
H, p>p, H, p>p,

Thiét 1ap gia thuyét
{Ho m> 1, {Ho B <K, {Ho TETH
H p#u, H p#yp, H p#y,

Budce 2

Xac dinh muc o (Xac suat pham sai
1am khi bac bo gia thuyét Hy)

Xac dinh mirc a

Xac dinh murc a

Budce 3

Xac dinh gia tri giéi han gilta mién
bac bdé va mién chap nhén: -Z,

Xéc dinh gia tri gidi han gitta mién
bac bd va mién chap nhan: Z,

o - ct 35
Za 0 0 Zy
N NN
NN IRRRRRN
Mién BB H, Mién khéng BB H, Mién khéng BB H, Mién BB H,

Xéc dinh gia tri gidi han gitra mién bac bd
va mién chap nhén: -Z,, va Zy»

o2 o «
-Zon 0 Z.J2
A LA
NSNS IRRRRRR

Mién BB H, Mién khéng BB H, Mién BB H,

Budc 4

Tinh toan gié tri thong ké
_ X—H,
= o/

Hay tir Z. tinh P-value

Z

Tinh toan gié tri thong ké
_ X—Hy
= o/

Hay tir Z, tinh P-value

Z

Tinh toan gié tri thong ké
_ X—H,
Sy g

Hay tir Z, tinh P-value

V4

Budce 5

Bac bo Hy néu Z. < -Z,
Hay Bac bo Hy néu P-value<a

Bac bo Hy néu Z.> Z,
Hay Bac bo Hy néu P-value<a

Bac bo Hy néu Z. < -Zy, hay Z.> Zp
Hay Bac bo Hy néu P-value<a
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4.1.2. Kiém dinh gid tri trung binh ciia tong thé: trwong hop méu I6n va khéng biét phwong sai ciia tong thé (o°)
Kiém dinh 1 phia L
- : Kiém dinh 2 phia
Kiém dinh 1 phia tréi Kiém dinh 1 phia phai
Thiét 1ap gia thuyét Thiét 13p gia thuyét Thiét 1ap gia thuyét
Budc 1 {Hou=uo {HOMZMO {Hou=uo {Houzuo {H0u>“o {H0M<Mo {Houzuo
H, p<p, H, p<p, H, p>p, H, p>p, H, p#p, H p#p, [H p#p,
Buéc 2 | Xac dinh murc o Xac dinh murc o Xac dinh mirc o
Xac dinh gia tri giéi han giita mién|Xac dinh gi4 tri gioi han giita mién | Xac dinh gia tri giéi han giita mién bac bo
bac bd va mién chép nhan: -Z, bac bé va mién chép nhan: Z, va mién chép nhan: -Zy» va Zy»
Budce 3
ot R o - ol [+ 1) >
Z, 0 ~ 0 Z, ” Zwr 0 7.2
\\\\\\\\I I \\\\\\\\\\\\ \\\\\\\\\\I I \\\\\\\\\\\\
Mién BB H, Mién khong BB H, Mién khéng BB H, Mién BB H, Mién BB H, Mién khéng BB H, Mién BB H,
Tinh toan gié tri thong ké Tinh toan gié tri thong ké Tinh toan gié tri thong ké
X-u X-u X-u
Buscd|Z, =—F~ Z, =—7% Z, =——to
Sy /vn Sy /vn Sy //n
Hay tir Z. tinh P-value Hay tir Z, tinh P-value Hay tir Z, tinh P-value
Bude S Bac bo Hy néu Z. < -Z, Bac bo Hy néu Z.> Z, Bac bo Hy néu Z. < -Zy» hay Z.> Zp
Hay Bac bo Hy néu P-value<a Hay Bac bo Hy néu P-value<a Hay Bac bo Hy néu P-value<a
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4.1.3. Kiém dinh gid tri trung binh ciia tong thé: truong hop méu nhé

Kiém dinh 1 phia

Kiém dinh 1 phia trai

Kiém dinh 1 phia phai

Kiém dinh 2 phia

Thiét lap gia thuyét Thiét lap gia thuyét Thiét lap gia thuyét
Budc 1 {Ho H=H, {Ho B2 W, {Ho H=H {Ho B2 W, {Ho H>H {Ho H<H, {Ho H=H,
H, p<p, H p<p, H, p>p, H, p>p, H, p#p, Hyp=p, (H p#y
Budc 2 | Xac dinh murc a Xac dinh murc o Xac dinh murc o

Budc 3

Xac dinh gia tri gio1 han gitra mién
bac bé va mién chap nhan: -Z,

Xac dinh gia tri gio1 han gitra mién
bac bé va mién chap nhan: Z,

o - ) 5
Zy 0 0 Z,
\\\\\\\\I | \\\\\\\\\\\\
Mién BB H, Mién khong BB H, Mién khong BB H, Mién BB H,

Xac dinh gia tri gio1 han gitra mién bac bo
va mién chap nhan: -Z,, va Zy»

o2 oS \
Ll
Zap 0 7,2
AN AN
ARRRNY BRRRRRNY

Mién BB Hy Mién khong BB H, Mién BB H,

Budc 4

Tinh toan gia trj thong ké
X Ho
~Sy/n

Hay tur t. tinh P-value

Tinh toan gia trj thong ké
X Ko
~Sy/n

Hay tu t. tinh P-value

Tinh toan gia trj thong ké
X Ho

~Sy/vn

Hay tu t. tinh P-value

Budce 5

Bac bo Ho néu t.< -t,
Hay Bac bo Hj néu P-value<a

Bac bo Hy néu t.> tq,
Hay Bac bo Hj néu P-value<a

Bac bé H néu te < -ty hay to> tyn
Hay Bac bo Hj néu P-value<a
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4.2. Kiém dinh vé 1y 1¢ ciia tong thé

Kiém dinh 1 phia

Kiém dinh 1 phia trai

Kiém dinh 1 phia phai

Kiém dinh 2 phia

Thiét 1ap gia thuyét Thiét 13p gia thuyét Thiét 1ap gia thuyét
Budc 1 {Hop=po {HOPZPO {Hop=po {HOPZPO {Hop>po {Hop<po {Hop=po
H, p<p, H, p<p, H, p>p, H, p>p, H, p#p, H, p#p, |H, p#p,
Budc 2 | Xac dinh murc a Xac dinh muc o Xac dinh murc o

bac bo va mién chap nhén: -t,

Budc 3

Xac dinh gia tri gio1 han gitra mién

Xac dinh gia tri gio1 han gitra mién
bac bé va mién chap nhan: t,

¥} « o 5>
-ty 0 0 t
\\\XI |\3036X
Mién BB H, Mién khong BB H, Mién khéng BB H, Mién BB H,

Xac dinh gia tri gio1 han gitra mién bac bd
va mién chap nhén: -t,» va t»

o2 oL o
“tun 0 tun

A AN

NN NN IRRRRRR

Mién BB H, Mién khéng BB H, Mién BB H,

Tinh toan gié tri thong ké

_ (P—p, )\/H
po(1=py)

Hay tur Z, tinh P-value

Budc 4| Z,

7 = (I_)_po)\/H
’ po(1—1y)

Tinh toan gia tri thong ké

Hay tur Z, tinh P-value

Tinh toan gia tri thong ké
Z — (p - pO )\/H

‘ po(1=py)
Hay tu Z tinh P-value

Béc b6 Hy néu Z. < -Z,

Bude 5 i
oe Hay Bac bo Hy néu P-value<a

Bac bo Hy néu Z.> Z,
Hay Bac bo Hy néu P-value<a

Bac bo Hy néu Z. < -Zy» hay Z¢> Zop»
Hay Bac bo Hy néu P-value<a
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VD 4.1: Trong lugng dong bao cua cac bao gao 1a dai lwong phan phdi chuan véi trong lugng
trung binh theo quy dinh 1a 50kg. C6 sy phan anh cua khach hang 1a gao bi dong thiéu, nguoi ta
dem can thur ngéu nhién 25 bao va thu duge s6 liéu sau:

Trong lugng bao (kg) S6 bao

48,0 — 48,5 2
48,5 -49,0 5
49,0 — 49,5 10
49,5 - 50,0 6
50,0 -50,5 2
Véi mirc y nghia o= 0,01 hiy két luan vé diéu phan anh trén
H, p=50
Budc 1: o H
H, n<50

Budre 2: Xac sudt pham sai 1am ti da khi bac bo gia thuyét Hy 12 a = 1%
Buéc 3: Xac dinh mién bac bé va mién chap nhan
Kiém dinh 1 phia trai
t24,1% = TINV(2%,24) = 2,492
= —tag,10, = 2,492

o

~taa100= -2,92
AN\
NN

Mién BB H, Mién khong BB H,

A\ 4

Buéc 4: Tinh toan gia tri thong ké

X; n nx, (X -X)’ X=12L75 4957

4825 2 96,5 2,0808 —
2

48,75 5 243,75 1,352 S, = \/Z“(X—‘X) = \/W =0,52993
4925 10 4925 0,004 n-1 24
49,75 6 298.5 1,3824
50,25 2 100,5 1,9208
Tong 25 1231,75 6,74

_ X-p,  4927-50 68876

t = = =
© 8, /Wn 0,52993/+25

Hay tinh P-value
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Véi gia tri t = 6,8876 tim x4c suit twong tmg (= P-value)

= TDIST(6,8876;24;1)
=0,000000201

P-value = 0,0000201%

-6,8876 -2,49 0

(te)  (-taare)
AV

\4

AR AR R R RN
Mién BB H, Mién khéng BB H,

Budre 5: Ra quyét dinh

t. <-ty10, = Bac bo gia thuyét Hy

Hay P-value <o = Bac bo gia thuyét Hy

Khach hang phan anh ding.

VD 4.2: Gieo 300 hat dau tuong. Két qua 1a 261 hat nay mam. Ngudi ta noi rang ty 1é ndy mam
cua dau tuong 1a 0,9. Diéu nhan dinh d6 c6 ding khong? Cho mirc kiém dinh 0=5%.

VD 4.3: Mot rung chuén tudi 10 c6 chiéu cao trung binh 1a 7,8m véi d6 léch chuén 13 1,2m. Khao
st chiéu cao cua 20 cay ciia mot khu rimg ¢ tudi 10 cho két qua nhu sau:

7,1 7,1 7,0 7,2
7,3 8,1 7,0 7,4
8,5 8,2 7,3 8,6
7,1 6,9 8,2 6,9
6,3 8,0 7,1 7,3

Hoi chiéu cao cta khu rung nay c6 dat dén chiu cao cua rung chuan chua?

5. Kiém dinh gia thuyét lién quan dén hai tong thé

Céc gia thuyét
Kiém dinh mot phia
{Ho W —k, <0 {Ho M —k, 20
H, pu,—p, >0 H, u,—p, <0
Kiém dinh hai phia
{Ho M —H, =0
H, p—p, #0
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5.1. Kiém dinh gia thuyét vé sw khac biét giira gia tri trung binh ciia hai tong thé: Cac miu
doc lap
Lay mau doc 1ap 1a cach 1dy miu trong d6 tat ca sd liéu ciia cac mau (nghiém thirc) déu duoc 13y
cung mat diéu kién hoan canh nhu nhau; do vay ma s6 liéu trong hai mau (nghiém thurc) co thé
bang nhau (n;= n,) hodc khac nhau (n;#n,). Cach ldy mau doc 1ap (khong bét cip) 13 trudng hop
dic biét (chi c6 hai mau hay hai nghiém thtic) ctia cach 14y mau theo kiéu hoan toan ngiu nhién —
CRD.
Trong kiém dinh c6 thé phéan biét thanh hai truong hop

Biét phuong sai ctia tong thé

Khéng biét phuong sai cta tong thé hay miu nho.

5.1.1. Biét phwong sai ciia tong thé (o} va o)

Théng ké kiém dinh
X -X:
Z, ="
5. o
n, n,
Ra quyét dinh
Néu |Z|>Z, = Béc bo H (Kiém dinh mot phia)
Néu |Z | > Z,, = Bac bo H (Kiém dinh hai phia)
2
Hay P-value < a = Bac bo Hy

Bac bo Hy nghia 13 c6 sy khac biét vé gia tri trung binh ctia hai tong thé voi mire ¥ nghia a.
5.1.2. Truwong hop khong biét phwong sai ciia tong thé hay ¢é& miu nhé
a) Truong hop gia thuyét Hy: 6. =c> dwgc chdp nhin

L2 2 SRS .
Ho: o, =03 dugc chip nhan khi F¢ < Fuac oy do 6 tirs bac tw do 6 miu,a (Foang)

S .
_*1 A 2 2 . =
F = el néu S; >S;  (Foactudo otis bac twdo o miuna = Fy o 1)
2
SZ
_ A 2 2 N _
Fc = 82 neu 82 > Sl (Fbéc tu do ¢ tirs bac tyr do 6 mau,a — Fnz—l,nl—l,a )
1

Trong trudng hop Hy: 67 =03 duge chap nhan ching ta ding tric nghiém t v6i (n; + n, — 2) d6 tu

do va t. nhu sau:

. X — X
", =1)S? +(n, - S
n,+n, -2
Ra quyét dinh
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Néu [t|>t, . ,, = BécboHy (Kiém dinh mot phia)
Néu |t|>t,., ,,, = BacboHy (Kiém dinh hai phia)
Hay P-value < a = Bac bo Hy

Béc bo Hy nghia 13 ¢6 su khac biét vé gié tri trung binh cua hai téng thé véi mirc ¥ nghia .
b) Truong hop gia thuyét Hy: 67 =c2 bi bac bé

L2 211 ) . N
HO- o, =0, bl bac bo khi Fc > Fbéc tu do o tus bac tu do 6 mau,a (Fbéng)

S; £
D) A 2 2 =
FC —§ neu Sl > S2 (Fbéng_ Fnl—l,nzfl,(x)
2
SZ
D, J4 2 2 =
FC = ? ncu 82 > Sl (Fbéng - Fnz—l,nlfl,a)
1

Trong trudng hop Hp: o; =c; bi bac bo chiing ta dung tric nghiém t v6i K d6 tu do va t. nhu sau:

RYa EYa 2
(o X Xe SRS
c 2 > +
S; S5 n, n, R
;+; K= 2 = (Bac tu do)
(nl N n,
n—-1 n,-1
Ra quyét dinh
Néu [t|>t, . ,, = BécboHy (Kiém dinh mot phia)
Néu [t[>t, . 54, = Bécbo Hy (Kiém dinh hai phia)
Hay P-value < a = Bac bo Hy

Bac bo Hy nghia 13 c6 sy khac biét vé gia tri trung binh cta hai tong thé voi mire ¥ nghia a.

5.2. Kiém dinh gia thuyét vé s khac biét giira gia tri trung binh ciia hai tong thé: 1iy miu
theo ciip (bit cip, tao khoi)

S6 quan sat trong hai mau (nghiém thirc) luén ludn bang nhau (n; = n, = n cip)

Hoan canh 1 2 3 n
Mau 1

(Nghiém thirc 1) 2y X12 X13 Xin
Mau 2

(Nghiém thirc 2) Y2l X22 X23 Xon

Cach 1ay mau theo cap 1a truong hop dic biét (chi ¢ 2 mau hay 2 nghiém thirc) ctia cach 1dy mau
theo khdi (tao khdi, tao khéi nhat phuong, khéi diy du, RCBD).
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Théng ké kiém dinh
X e

AR

Trong do
Xi=Xi1i — Xz
. Z(Xh —Xy) ZXi
X — _i=l — _i=l
n n
N 2
§=—3(x,-X)
n—15g
Ra quyét dinh
Néu |t|>t,., ,, = BacboHo (Kiém dinh mot phia)
Néu [t,[>1t, . 54 = Bécbo Hy (Kiém dinh hai phia)
Hay P-value < a = Bac bo Hy

Béc bo Hy nghia 13 ¢6 su khac biét vé gia tri trung binh cua hai téng thé véi mirc ¥ nghia .

6. Kiém dinh sy khac biét vé ty 1¢ giira hai tong thé

Céc gia thuyét
Kiém dinh mot phia
{Ho p,—p, <0 {Ho p—p, 20
H, p,—p,>0 H, p,—p, <0
Kiém dinh hai phia
{Ho p,—p,=0
H, p,—-p,#0
Théng ké kiém dinh
Z. = P, — P véi  p= n,p, +10,p,
— — (1 1 n,+1n,
\/p(l - p)( + j
n, n,
Ra quyét dinh
Néu |Z,|>Z, = Bac bo H (Kiém dinh mot phia)
Néu |Z|>Z 5 = Béc bo Hy (Kiém dinh hai phia)
2
Hay P-value < a = Bac bo Hy

Bac bo Hy nghia 1a c6 su khac biét vé ty 18 cta hai tong thé voi muc ¥ nghia a.
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Chuong 5
BO TRi THi NGHIEM

I. Pai cwong vé bd tri thi nghiém

1. Yéu t6 (Factor)

Yéu t6 1a bién s doc 1ap can nghién ctru, c6 thé 14 bién dinh lugng hay dinh tinh.

VD 5.1: Nghién ctru anh hudng cta thoi gian bao quan (Yéu td A), xtr Iy hoa chat (Yéu t6 B) va
cach bao quan (Yéu t6 C) dén thoi gian trung bay cua hoa hong.

Thoi gian trung bay = f(Thoi gian bao quan, Xt Iy hoa chat, Cach bao quan) = f(Yéu td A, Yéu t6
B, Yéu t6 C)

Bién phu thudc: Thoi gian trung bay ctia hoa hong (ngay)
Bién doc lap: Thoi gian bao quan
Xt 1y hoa chat

Céch bao quan
2. Mirc (Level)
Murc 14 mot loai hinh hay mot tri s6 cta bién doc lap

VD 5.2: So sanh thoi gian trung bay ctia hoa hong

Bién s6 A Thoi gian bao quan
Bién s6 B Xt 1y hoa chit
Bién s6 C Cach bao quan
Yéu td A, c6 3 muc Mrc 1 7 ngay Ky hiéu a;
Muc 2 14 ngay Ky hiéu a,
Mitrc 3 21 ngay Ky hi¢u a;
Yéu té B, ¢6 3 mirc Murc 1 Cong thuc 1 Ky hiéu b,
Murc 2 Cong thirc 2 Ky hiéu b,
Mtrc 3 Cong thuc 3 Ky hiéu bs
Yéu té C, c6 2 mirc Mirc 1 U6t lanh Ky hiéu ¢
Miic 2 Kho lanh Ky hiéu c,

3. Nghiém thirc (Treatment)

Nghiém thtc 13 t6 hop cac mirc yéu t6

VD 5.3: Thi nghiém vé thoi gian trung bay cta hoa hong c¢6 3 yéu t6 thi nghiém thirc 13 t6 hop cac
muc yéu tb A, B, C.
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S6 nghiém thirc = S6 muc yéu td A x S6 mirc yéu t6 B x S6 yéu té C
=3 x 3 x2 =18 (nghi¢m thirc)
Chang han
(7 ngay x Cong thirc 1 x U6t lanh) hay (a;bjc)

(21 ngay x Cong thtrc 3 x Kho lanh) hay (azbsc,)
4. Don vi thi nghiém

Pon vi thi nghiém 1a mot lan 1ap lai cua mot nghiém thure

Téng sb don vi thi nghi¢m = Sé nghi¢m thirc x S6 lan lap lai

Pon vi thi nghiém c6 thé mang ¥ nghia trong khong gian nhu cac 6 rudng trong lta hay thoi gian
cac lan ndu, cac lan do...

5. Nguyén tic co ban vé b tri thi nghi¢m

Nguyén tic 1: Lip lai (Replication)
Thi nghiém phai duoc 1ap lai nhiéu 1an. Lan 1ap lai c6 nghia vé thoi gian hay khong gian.

Nguyén tac 2: Ngau nhién héa (Randomization)
Chon mau ngau nhién dé tranh thanh kién cua nguoi lam thi nghiém, d€ cac tinh toan c6 gia tri vi
ban chat cua x4c suat l1a sy ngau nhién.

II. B tri thi nghiém mét yéu to

La thi nghiém ma trong d6 chi c6 mot yéu té thay doi, trong lua cac yéu t6 khac dugc giir bang cb
dinh. Bing cach thay d6i cac mirc khac nhau cia yéu td, ta c6 cac nghiém thirc khac nhau
(Treatment).

C6 3 kiéu b tri thi nghiém thong dung
Kiéu hoan toan ngau nhién (CRD — Complete Random Design)
Kiéu khéi day du (RCBD — Randomized Complete Block Design)
Kiéu 6 vudng Latinh (LS — Latin Squared Design)

1. Kiéu hoan toan ngiu nhién

Pay 14 kiéu thi nghiém co ban, d& phan tich va bd tri. N6 dugc ing dung khi diéu kién ngoai canh
that dong nhat v&i nhau. Day 1a diéu it xdy ra trong thuc té san xuat. Vi vady CRD thich hop trong
céc phong thi nghiém, noi c6 nhiing diéu kién c6 thé kiém soat dugc.

VD 5.4: Mudn kiém tra anh hudng cua thoi gian niu dén ham luong Vitamin C c6 trong thuc
pham. Biét rang thoi gian nu tir 15 phit dén 35 phit thi san pham chinh da dé an duoc v6i mot
quy trinh ndu nhu nhau (nhiét do, ty 1& nudc...). Nha nghién ctru quyét dinh bd tri mot thi nghiém
kiéu CRD véi 5 thoi gian ndu (5 nghiém thirc) 1a 15, 20, 25, 30 va 35 phat. Mdi nghiém thic ¢6 5
1an 13p lai. Nhu vay tong cong c6 5x5 (don vi thi nghiém). Céc thi nghiém ndy phai tién hanh theo
thtr tw ngau nhién. Chiing ta 14p bang 5.1 nhu sau:

Bang 5.1: Gan dit s cho thi nghiém CRD

Thoi gian nau (phit) ‘ S6 cua thi nghiém (Thi nghiém s6) ‘
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15 1 2 3 4 5
20 6 7 8 9 10
25 11 12 13 14 15
30 16 17 18 19 20
35 21 22 23 24 25

Pé tién hanh mot cach ngiu nhién, ta s& phat s6 ngau nhién tir 1 dén 25 va tién hanh trinh tu theo
thir tu phat s6 ngau nhién do.

Str dung ham =RANDBETWEEN(1;25) trong Excel
Bang 5.2: B6 tri thi nghiém CRD

Thtr tu cua thi nghiém S6 cua thi nghiém Thoi gian nau
1 8 20
2 18 30
3 10 20
4 23 35
5 17 30
6 5 15
7 14 25
8 6 20
9 15 25
10 20 30
11 9 20
12 4 15
13 12 25
14 7 20
15 1 15
16 24 35
17 21 35
18 11 25
19 2 15
20 13 25
21 22 35
22 16 30
23 25 35
24 19 30
25 3 15

Nhu vay thi nghiém dau tién 1a thi nghiém sé 8, thoi gian ndu 20 phit. Qua trinh nay cir tiép dién
cho dén khi hét tat ca cac thi nghiém.
2. Kiéu khoi ngiu nhién diy di
Trong nhiéu trudng hop, do diéu kién ngoai canh tac dong lam sai sb cta thi nghiém ting 1én. Lac
nay phai bd tri 1am sao giam dugc anh hudng cua yéu td ngoai canh nay.
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Trong bd tri CRD yéu cau khu thi nghiém phai ddng nhat, diéu nay khé thuc hién trong thuc té
san xuat.
“Khéi” ¢6 thé co y nghia theo khong gian hodc thoi gian.

VD 5.5: Khi thi nghiém ngoai dong rudng, mudn tim anh hudng ciia 6 loai phan bon 1én ning suét
laa & dam rudng gan boi song, nhung do bé mit ddng rudng khong bang phing (co d6 doc) nén
ham lugng nudc trong dat s& khac nhau. Diéu kién ngoai canh nay s& anh huong dén két qua ning
suat 1am cho thi nghiém khong chinh xac. Trong truong hop niy ta b tri kiéu khoéi, mdi khoi
chtra day du tat ca cac loai phan bon (nghiém thirc A; dén Ag) va c6 cung khoang cach tir cdy dén
bo song. Cac nghiém thirc nay duge bd tri mot cach ngiu nhién trong khdi. Pay 1a thi nghiém mot
yéu td (phan bon) nhung c6 2 anh hudng dén két qua ning suit, anh huong thtr nhat (nghiém thirc
phan bon), anh hudng thu hai (do dbc mat rudng dugc bd tri thanh khéi). Sau nay phan tich
phuong sai, ta s& xét anh huong ca nghiém thirc va khdi 1én két qua.

Hinh 5.1: B4 tri kiéu khbi

— Khéi | 1[ Al | A2 | A3 | A4 | A5 | A6
Do doc 2 A2 | Al | A4 | A3 | A6 | A5
30 A4 | A6 | A3 | Al | A5 | A2

v 4 A6 | A5 | A2 | A4 | A3 | Al

VD 5.6: Kiém tra anh huong cta kich thuéc dau nén 1én két qua do do cing cua banh nuéng. Ta
tién hanh nhu sau: dung 4 ¢& kich thudc, dau nén dé do, mdi dau nén s& kiém tra cho banh & 4 vi
tri trong 10 nudng (hoic 4 mau banh). Tong cong 4x4=16 thi nghiém. Tuy nhién, néu ding CRD
s& ¢6 sai s6 do anh hudng cua nhiét do 10 nudng phan bd khong déu 1én banh nudng. Ta dung bd
tri kiéu RCBD dé giam b6t anh hudng cua su bién dong do dugce do bdi mot dau nén. Ta co bang
két qua do nhur sau:

Béang 5.3: B¢ cung do dugc qua thi nghiém RCBD

Nghiém thire
Loai dau do
A B C D
Vi tri banh nudng
Khéi | 1 9,3 9.4 9,2 9,7
(Lap lai) 2 9,4 9.3 9,4 9,6
3 9,6 9,8 9,5 10,0
4 10,0 9,9 9,7 10,2

Nhu vay mdi khéi déu c6 day du (Complete) tt ca cac nghiém thirc (mdi nghiém thirc chinh 14
1ap lai trong khdi). M&i nghiém thirc dugc ldp lai 4 1an ¢ 4 khong gian khac nhau. Bang cach nay
cac khdi (Banh) tao thanh mot don vi thi nghiém dong nhat trén d6 c6 sy so sanh cua 4 dau do.
Nhu vay céch bd tri RCBD s& hoan thién d¢ chinh xac vé so sanh giita cac dau do vi da loai di sy
bién dong gitra vi tri cac banh nudng. Tuong tu su khac biét giira cac mé nudng cong nhan va thoi
gian ciing c6 thé anh huong dén két qua va s& duoc kiém soat bang cach bd tri khbi.

VD 5.7: Khbi theo thoi gian
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Thi nghiém do ning suit may dap lua & 6 toc d6 khac nhau (6 nghiém thirc). Mdi budi (sang va
chiéu) c6 thé thir duoc 6 1an. Vay coi khéi 13 6 1an thir trong mdi budi vi laa cit cing budi s& co
d6 am dong déu hon.

Ning suat dap lta = f(tdc d6 may). Chi c6 mot yéu t6 tac dong tuy nhién budi 14 yéu t6 ngoai canh
khong giéng nhau nén budi ciing c6 thé xem 1a yéu té thi hai tic dong dén yéu t6 dau ra.

Trong mdi budi thtr tu thue hién cac nghiém thic dugc b tri ngéu nhién. Mot két qua bdc tham
v6i 4 1an lap lai co thé 1a:

(346152) (261543) (631254) (516432)

Sang ngay I Chiéu ngay I Sang ngay II Chiéu ngay II
So sanh voi CRD két qua c6 thé 1a

663213) (214562) 324541 54651)

Sang ngay [ Chiéu ngay I Sang ngay II Chiéu ngay II

Bo tri theo kiéu khoi dé giam sai s6 ngau nhién gitra cac khoi tao co hgi dong déu hon khi so sdnh
cac nghiém thuec.

Day 1a mdt trong nhiing phuong phép thi nghiém 4p dung rong rai trong nghién curu.
3. Kiéu 6 vudng La tinh (LS — Latin Squared Design)

B6 tri nay duoc 4p dung trong trudng hop ¢ 2 yéu t6 ngoai canh anh huong dén két qua cua thi
nghiém.

Trong VD 5.6 do do ctng cia banh nudng ngoai tic dong ctia phan bd nhiét con c6 tac dong cua
cong nhan nudng banh. Luc nay thiét ké thi nghiém pht hop nhat 1a mdi dau do thuc hién cho mét
vi tri banh cta ca 4 nguoi cong nhan d6 1a bé tri kiéu binh phuong Latinh.

Do cimg banh = f(Kich thudc dau do). C6 2 yéu t6 ngoai canh phan bd nhiét va cong nhan nudng
banh.

Do d6 phai bé tri ngau nhién theo vi tri nudng va theo cong nhan.
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Bang 5.4: BJ cing banh do dugc qua thi nghi€ém Latinh binh phuong

Phén phéi day du theo cong nhan

v

Phér_l Vi trf banh Cong nhan nudng

plim 1 tr1 ban I > 3 1
(Zag 1 A=9)7 B=9,5 C=9,6 D=10,2

theo 2 B=9,2 C=9,1 D=9,2 A=9.38
., 3 C=9,6 D=9,8 A=9,1 B=94

viir 4 D=104 | A=100 |B=96 |C=102

N6i khac hon bb tri binh phuong Latinh 1a b tri khdi ngau nhién day du hai chiéu. Mot b tri
Latinh binh phuong cho p yéu té 1a mot hinh vudng chira p hang va p cot.

Bang 5.5: Céc bd tri Latinh binh phuong

4x4 5%5 6x6
ABDC ADBEC ADCEBF
BCAD DACBE BAECFD
CDBA CBEDA CEDFAB
DACB BEACD DCFBEA
ECDAB FBADCE
EFBADC

4. Quy trinh bé tri thi nghiém 1 yéu t6 kiéu khoi ngiu nhién diy di va Kiéu 6 vuéng Latinh
4.1. Kiéu khoi ngiu nhién day di

Xét lai vi du anh hudng cua kich thude dau nén 1én két qua do do ctng ctia banh nuéng trinh bay
& VD 5.6 c6 thé tom tit nhur sau:

Yéu td tac dong (dang nghién ctru) c6 thé kiém soat duoc: kich thudc dau nén.

Yéu t6 anh huong khong thé (hodc kho) co thé kiém soat duoc — yéu td ngoai canh: su phan bd
nhiét cua 10 nudng.

Su phan b nhiét nay lam cho do cimg ctia banh khong déu sau khi nuéng va giy sai sb khi thi
nghiém vé anh huéng cua kich thude dau nén. Néu ta b tri theo kiéu CRD thi s& c6 mot sb dau
nén bi “thién vi” (bias). Pé tranh hién tuong thién vi nay mdi kich thuée dau nén déu duogce bd tri
dé do & tat cd cdc vj tri clia banh. M&i vj tri cia banh dugc xem 1a mot khéi.

Céch bb tri:

Bude 1: B6 tri khdi, s6 khdi bang sé 1an 1ap lai cia nghiém thirc
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Buéc 2: Ngiu nhién hoa cac thi nghiém trong mot khdi

Vi t’ri 1 2 3 4 Vi ‘Eri 1 2 3 4

(khoi) | ! ! 1 (khor) | 1 ! 1
NT1 | NT1 | NT1 | NT1 NT1 | NT2 | NT4 | NT1
NT2 | NT2 | NT2 | NT2 NT3 | NT1 | NT2 | NT2
NT3 | NT3 | NT3 | NT3 NT2 | NT4 | NT3 | NT3
NT4 | NT4 | NT4 | NT4 NT4 | NT3 | NT1 | NT4
Budc 1: Bé tri khéi Buéc 2: Ngau nhién héa

4.2. Kiéu Latinh binh phwong

Trong truong hop c6 hai yéu t6 ngoai canh tic dong 1én két qua cua thi nghiém. Giam su thién
1&ch thi hai yéu tb ngoai canh do6 duogc loai trur béng cach bb tri khéi theo 2 chiéu.

Céch b tri:
Budc 1: B tri khéi theo hai yéu t6 ngoai canh
Budc 2: Ngau nhién hoa theo hang
Budc 3: Ngau nhién hoa theo cot
VD 5.8:
Hai yéu t6 ngoai canh 1 vi tri banh nudng va thao tac ctia cong nhén.

Budc 1: Bé tri khéi theo hai yéu t6 ngoai canh

Vi tri 1 2 3 4

l J l !

CN1 — A B C D
2 — B C D A

3 > C D A B

4 — D A B C

Budc 2: Ngau nhién hoa theo hang

Vi tri 1 2 3 4 Hang
CN1 —- | C D A B 1
2 — D A B C 2
3 - B C D A 3
4 — A B C D 4

Ngau nhién hoa theo hang sap x&p lai cac hang mdt caich mot ngau nhién.

Phat 4 s6 ngau nhién sau d6 xép hang.
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V| A B Cc D E F G
i NGAU NHIEN HOA THEO HANG
2 Ham phat s6 ngau nhién Phat s6 ngau nhién Xép hz_m‘tg/_/ =RANK(B3;$B$3:$B$6:1)
3 431 399 3 Hang thit 3 tr¢ thanh hang dau tién
4 [ _RANDBETWEEN(1:999) 21 218 1 Hing thir 1 trd thanh hang thir 2
5 903 27 2 Hang tht 2 tr6 thanh hang thi 3
6 962 805 4 Hang thir 4 khong thay doi
7
8 \/ \/
9 = A
o Bé ¢6 dinh céc 50 ngau nhién Xép hang
- " vira phat ra ¢ cot A:'ta dung
lénh Copy/Paste Special/Values
i dé dan gié tri sang cot khac.
13
14

15 Lum y: Sir dung ham Randbetween thi vao Tool/Add-Ins chon Analysis ToolPak

Budc 3: Ngau nhién hoa theo cot

Vi tri 1 2 3 4
! ! ! !
CN 1 C | D| A | B
2 D | A| B | C
3 B | C | D| A
4 A | B | C|D
Y| A B G D ks F
i NGAU NHIEN HOA THEO COT
2 Phat s0 ngau nhién 454 438 281 933
3 Copy so ngau nhién di phat Paste Special 857 117 893 824
4 Xép hang 3 1 4 2
5 —RANK(B3:$B$3:$E$3:1)”
o Cot 3 trd thanh cot dau tién
7 Cot 1 tré thanh cot thi 2
8 Cot 4 tré thanh cot thir 3
9 Cot 2 tré thanh cot thit 4
10
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Chuong 6

PHAN TiCH PHUONG SAI MOT CHIEU CUA
THi NGHIEM MOQT YEU TO

Khi so sanh 2 tong thé ta dung tric nghiém t hay Z. Tuy nhién khi ching ta b tri thi nghiém theo
cac kiéu CRD, RCBD hay 6 vudng Latinh thi phai so sanh nhiéu hon hai tong thé (s nghiém thtic
thuong 16n hon 2). Trong trudng hop ndy tric nghiém F dugc ap dung.

Déi vé6i thi nghiém mot yéu t6 phan tich phuong sai mot chiéu sé ap dung cho kiéu CRD va phan
tich phuong sai hai chiéu s& ap dung cho kiéu bd tri RCBD va phuong sai ba chiéu cho kiéu 6
vuong Latinh.

Phan tich phuong sai mot chiéu

Budce 1: Lap bang s6 liéu

Budc 2: it gia thuyét

Budc 3: Tinh toan va 1ap bang ANOVA va LSD
I. Sip xép so liéu

Sép xép sb liéu theo kiéu CRD

Bang 6.1: Ham luong Vitamin C (mg/kg) c6 trong thuc phim & céc thoi gian ndu khac nhau (thi
nghi¢m CRD)

. . Thoi gian nau (phit)
S lan 1dp lai
15 20 25 30 35

1 14 19 12 7 7

2 18 25 17 10 7

3 18 22 12 11 15

4 19 19 18 15 11

5 19 23 18 11 9

Tong 88 108 77 54 49 | D T,=376

Trung binh | 17,6 21,6 154 10,8 98 | Y=15,04

Nhu vay binh quan toan bd thi nghiém Y =15,04 mg/kg. Binh quan timg nghiém thirc bién dong
tir 9,8 mg/kg dén 21,6 mg/kg.
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Bang 6.2: Bang s liéu thi nghiém mot yéu t6 kiéu CRD

. ) Cac nghiém thu
So lan lap lai ac hehiem Hue -
1 2 ] k
1 Y11 | Y1 2 Y]j Y1k
2 Y21 | Y22 Y2j Y2k
1 Yll YiZ YIJ Ylk
n Yo | Y Y Yok
Tong T, T, T, Ty T
Trung binh Y, Y, Y; Y. Y
MGdi gié tri trong bang 6.2 14 tong cua cac thanh phan sau:
Yij =t vj + g
Trong do
0 Trung binh thyc ciia tong thé
Vjj Anh huéng cua nghiém thirc. Sy khac biét giita trung binh cta nghiém thirc j so vi trung
binh toan bd (L= Y; - Y).
€ij Sai s6 ngau nhién. Sai khac giita cdc quan sat trong mot nghiém thtrc véi trung binh cia

nghi¢m thirc d6 (&; = Yi-Y))
ZZ(YU'_?)Z:ZZ(Yij_?J)ZJFZZ(?J_?)Z Véi (zz=i }

SSTy = SSE + SST

=

SST, Tong binh phuong toan bo

SSE  Tbong binh phurong sai s6 ngau nhién

SST  Tbdng binh phurong nghiém thirc

Néu tat ca trung binh nghiém thirc bang nhau SST=0
Néu céc trung binh cang khac nhiéu thi SST cang 16n.

I1. Bang phan tich phuwong sai (ANOVA)

A veh o Do tu do Téng binh Trung binh "
Nguon bién dong Tt . F k1nka
.. Degree of phuong binh phwong | F.

Source of variation (Foang)

freefom Sum of Square | Mean Square
Nghiém thtrc Ko 1 ST MST MST q
(Treatment) MSE | Trabang
Sai sb (Error) N-k SSE MSE
Téng (Total) N-1 SSTo

VOi  Foang=F kinka=FINV(0, k -1, N —k)
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k s nghiém thirc

N s6 thi nghiém = s6 lan lap lai x ) nghiém thirc
Phan tich phuong sai (tric nghiém F) cho biét trong s6 cac trung binh nghiém thirc ¢6 khac nhau
khong? Van dé suy dién ké tiép 1a nghiém thirc nao khac véi nghiém thirc nao?
Gia thuyét

Ho M1 = M2 = ... = M

H;, W #u;coitnhdt 1 cap (ij) khic nhau
Néu F. > F' no thi bac bo gia thuyét Ho. C6 it nhét trung binh cua hai nghiém thirc khac nhau &
muc y nghia a.
Néu F, < F'i_1 niq thi khong bac bo gia thuyét Ho. Trung binh ciia cac nghiém thirc déu bang nhau
& mirc y nghia a. Hay cac yéu td khong anh hudng dén thi nghiém.
VD 6.1: Str dung s6 liéu cua Bang 6.1
Ham lugng vitamin C = f(thoi gian nau)

k n _ _ k _ _
SST= Y>> (Yi-Y)’=> n,(Y;-Y)

=l =l i

=5(17,6 — 15,04)* + 5(21,6 — 15,04)* + 5(15,4 — 15,04)> + 5(10,8 — 15,04)* + 5(9,8 — 15,04)?
=475,76

SST 475,76
k-1

SSE= Y >'(Y,-Y))’
= (14-17,6)*+ (18 = 17,6)* + (18 = 17,6)* + (19 — 17,6)* + (19 — 17,6)*

MST =

=118,94

+ (19-21,6)*+ (25— 21,6)* + (22 - 21,6)* + (19 — 21,6)* + (23 — 21,6)*
+ (12-154)2+ (17— 154)* + (12 - 15,4)* + (18 — 15,4)* + (18 — 15,4)*
+ (7-10,8)*+ (10 - 10,8)* + (11 — 10,8)* + (15 — 10,8)* + (11 — 10,8)*
+ (7-9,8)"+(7-9,8)*+ (15-9,8)" + (11 —9,8)* + (9 — 9,8)°
=161,2
MSE - SSE _ 161,2 _8.06
N-k 20
F, = MST _ 11894 _ 14,75682 P-value = 9,12795E-06 = 0,00000912795 ~ 0,000913%
MSE 8,06

= FDIST(14,75682;4;20)
F*4,2o,1% =FINV(1%,4,20) = 4,43

F420.5% = FINV(5%,4,20) = 2,866

F. > Fpang. Bac bo gia thuyét Hy. Trung binh gitra cac nghi€m thirc khac biét c6 y nghia & mic
99% nghia 13 thoi gian nu (tir 15 phat dén 35 phut) anh hudng rat 16n dén ham lugng Vitamin C
c6 trong san pham.
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Thuwe hién trong Excel

Tool/Data Analysis/Anova: Single Factor

Loco-.lmuﬂJhLuMHk

10
11
12
13
14
15
16
17
18
19
20
2

an

| New Worksheet Ply:
) New Workbook

Truong hop cac nghiém thuc ldp lai khac nhau

A B & D E F G H | ] K L M N 0]
B g A Thdi gian néu (phit) Anova: Single Factor
S0 lan lap lai
15 20 25 30 35
1 14 19 12 T 7 SUMMARY
2 18 25 17 10 7 Groups Count Sum  Average Variance
3 18 22 12 11 15 15 5 88 17,6 43
4 19 19 18 15 11 20 5 108 21,6 6,8
5 19 23 18 11 9 25 5 77 15,4 9,8
Tong 88 108 T 54 49 376 30 5 54 10,8 8,2
Trung binh 17.6 21.6 15.4 10,8 9.8 15,04 35 5 49 9,8 11,2
Anova: Single Factor 7] ANOVA
I;:i Range: o= & Source of Variation ~ SS df MS F P-value  Ferit
S i Between Groups 475,8 4 118,94 14,7568 9,1E-06 2,8660:
) Row: Help Within Groups 161,2 20 8,06
[¥] Labels in first row
Abie: (003 Total 637 24
Qutput options
@ Qutput Range: §181 |@

Bang 6.3: Ham luong Vitamin C (mg/kg) c6 trong thuc phim & céc thoi gian ndu khac nhau (thi

nghiém CRD)
s Thoi gian nau (phit
S& 1n lap lai 01 gian nau (phut)
15 20 25 30 35
1 14
19 12 7 7
2 18 )y 17 10 7
3 18 s 12 11 15
4 19 18 15 11
5 18 11
Téng 69 66 77 54 40 | DT, =306
Trung binh | 17,25 22 15,4 10,8 10 | Y=14,57
k n _ _ k _ _
SST= > (Yi-Y)’ =) n(Y;-Y)’
il

MST =

SSE= > > (Y;-Y))’
(14— 17,25)* + (18 — 17,25)* + (18 — 17.25)* + (19 — 17,25)?

=1 =l

=4(17,25 — 14,57)* + 3(22 — 14,57)* + 5(15,4 — 14,57)* + 5(10,8 — 14,57)* + 4(10 — 14,57)*

=352,3929

SST  352,3929

k-1

=88,09821

+ (19 —22)* + (25 - 22)* + (22 — 22)?

+ (12-154)*+ (17— 15,4)* + (12 — 15,4)* + (18 — 15,4)* + (18 — 15,4)?
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+ (7-10,8)*+ (10— 10,8)* + (11 — 10,8)* + (15 — 10,8)* + (11 — 10,8)’
+ (7=10)*+ (7= 10)*+ (15— 10)* + (11 — 10)?
= 148,75

SSE 148,75
N-k

MSE = =9,296875

_ MST _ 88,09821
*" MSE  9,296875

=9,47611  P-value = FDIST(9.47611,4,16) = 0,000399 = 0,0399%

F 41610 = FINV(1%,4,16) = 4,772578
F4.16.5% = FINV(5%,4,16) = 3,0069

F¢ > Fpang. Bac bo gid thuyét Hy. Trung binh gitra cac nghiém thirc khac bi¢t c6 y nghia & muc
99% nghia 1 thoi gian nau (tir 15 phat dén 35 phut) anh hudng rat 1on dén ham lugng Vitamin C
c6 trong san pham.

Thuc hién trong Excel

Tool/Data Analysis/Anova: Single Factor

T4  a B C D E F B H I [ K L M N 0

1 % dan g Thoi gian néu (phat Anova: Single Factor

So lan lap lai 5 (phi) =

2 15 20 25 30 35

3 1 14 19 12 7 7 SUMMARY

4 2 18 25 17 10 7 Groups Count Sum Average Variance

5 3 18 29 12 11 15 15 4 69 17,25 4,91667

6 4 19 18 15 11 20 3 66 22 9

7 5 18 11 25 5 77 15,4 9,8

8 Tong 69 66 77 54 40 306 30 5 54 10,8 8,2

9 | Trung binh | 17,25 22 154 | 10,8 | 10 | 14,57 35 4 40 10 14,6667

10

11 Anova: Single Factor @@

Input —

12 Input Range: $B24FS7 |E=] -] ANOVA

13 | Groupedby: ® Cokns [ cancel | Source of Variation 58 df MS F P-value Fcrit
18| Rows Between Groups 352,393 4 880982 947611 0,000399 3,006917
15 | | Labels mfrstrow Within Groups 148,75 16 9,29688

Alpha: 0,05

16

17 | Outputoptions Total 501,143 20

18 | © outputRange: §1s1 =]

19| © New Worksheet ply:

20 ~) New Workbook

III. So sanh cac cap trung binh ctia nghiém thirc
Gia thuyét

Ho Hi= M2 = .. = M

H;, W #u;coitnhdt 1 cap (ij) khic nhau
Kiém dinh hai phia
1. Phwong phap LSD (Giéi han sai khac nhé nhit — Least Significant Difference)
Khi phan tich phuong sai ding tric nghiém F cho két qua 13 bac bé Hy nghia 13 ton tai it nhat mot
cdp c6 binh quan khac nhau. Van dé ¢ chd 1a cac cip nao khic nhau ¢ y nghia thong ké? Phan
tich ANOVA chi danh gia chung anh hudng ciia nghiém thirc ma khong cho biét cip nao khac
biét c6 y nghia? Diéu nay chi ¢ thé thuc hién bing tric nghiém t.
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Truong hop cac 1an 1ip lai khac nhau

j la nghi¢m thtrc j va j’ 1a nghiém thuac j°
LSD=t' » \/{L N LJM SE n; sO 1an lap lai ctia nghiém thirc |
: .

;ong n; s6 1an 1ap lai cua nghiém thuc j’
v =N -k dd tu do cia MSE

Truong hop cac 1an 1ip lai nhu nhau

n 14 s6 1an lap lai
LSD=t, 2 /&
’ n

Néu ?j —?y > LSD thi trung binh ctia nghiém thirc j va j’ sai khac & mirc ¥ nghia o.
g g jvaj yng

VD 6.2: Sir dung bang s6 liéu 6.1 so sanh giita cac nghiém thirc
Trudng hop cac 1an 1p lai gibng nhau
2MSE

LSD = t;—k a/2
’ n

* *

e = taos = TINV(5%,20) = 2,086

LD, s = 2086 22 =375
LSD,, = t%;o,mﬂ@ =TINV(1%,20) 2 x§,06 =51

Bang 6.4: Bang so sanh ham luwong Vitamin C gitta cac thoi gian nau khac nhau.

Thoi gian ndu | Ham luong trung binh 15 20 25 30 35
15 17,6 -
20 21,6 4" -
25 15,4 2,2 62" -
30 10,8 6,8 | 1087 | 46 -
35 9.8 787 | 1187 | 5,67 1 -
Qua két qua cho thy

— (6 2 cap khong khac biét d6 1a nghiém thirc ndu & (15° —25”) va (30° — 35”)

—  Céc cap c6 ) déu khac biét co ¥ nghia v6i mirc o = 5% (khéc biét c6 ¥ nghia & muc tin

cdy 95%).

—  Cac cap co6 ) déu khac biét c6 y nghia véi mic a = 1% (khac biét co y nghia & mirc tin

cay 99%).

—  Ham luong Vitamin C ¢ nghiém thirc ndu 20 phut 1a 216 mg/kg khac biét c6 ¥ nghia voi
tat ca cac nghiém thirc con lai. Nghiém thic néu & 20 phut cho gié tri cao nhét cia ham

luong Vitamin C vay thoi gian ndu 20 phut 13 tt nhat.

2. Phuwong phap Duncan
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Phai ¢6 s6 1an lip lai bang nhau
Budc 1: Sap xép céac s trung binh cua nghiém thirc theo thi ty ting dan
Budc 2: Tinh sai s6 chudn ciia trung binh

SE=s_ = MSE n 1a s6 1an lap lai
! n

Budc 3: Tinh khoang sai bi¢t c6 y nghia
R, = rp(df, a)xSE

rp(df, o) duoc tra bang cho tric nghiém Duncan (phu luc)
p 13 vi tri tvong ddi trong thir ty dd sap xép  (Vd: p=2 gitta hai s6 ké nhau)
df bac ty do ctia MSE (df = N — k = s6 thi nghiém — s nghiém thrc)

Budc 4: Lap bang tinh sy khéc bi¢t binh quan gitra hai nghiém thic

Tinh sy khéc biét binh quan giita hai nghiém thirc 1an luot bat dau tir s 1on nhat twong tng véi sb
bé nhat.

Néu Y;-Y; > R, thi hai sO trung binh nay khéc biét & mirc ¥ nghia a.

Budc 5: Tap hop trung binh thanh tirng nhom khong khac nhau.

VD 6.3: Str dung bang s6 liéu 6.1 so sanh giita cac nghiém thirc bang phuong phap Duncan

Budc 1: Sap xép céc sb trung binh theo thir ty ting dan

Thtr tu nghiém thitre (k) T5 T4 T3 Tl T2
Y 9,8 10,8 15,4 17,6 21,6

Budc 2: Tinh sai so chuan cua trung binh

=1,27

SE=s.. - MSE =\/8,06

n 5

Budc 3: Tinh khoang sai bi¢t c6 y nghia
Tra bang Duncan véi p=2, 3, 4, 5 va df=25-5

p 2 3 4 5
r,(20, 5%) 2,95 3,1 3,18 3,25
R, 3,75 3,94 404 413

Budc 4: Lap bang tinh sy khac bi¢t binh quan gitra hai nghiém thirc

Hiéu sd gitra cac cip nghiém thirc (§j —?y)
T2-T5 T2-T4 T2-T3 T2-T1 TI-T5 TI1-T4 TI-T3 T3-T5 T3-T4 T4-T5
11,8 10,8  6.2° 4,0" 78" 6,8" 2,2 56" 4,6" 1
Rs R4 R;3 R R4 R3 R R3 R» R»

Budc 5: Tap hop trung binh thanh tirng nhém khong khac nhau.
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Nhoém T1-T3 va nhom T4-TS

T5 T4 T3 T1 T2
b
a
Nghiém thtrc Ham lugng Vitamin C | Chi s6 danh gia
T1 17,6 b
T2 21,6
T3 15,4
T4 10,8
T5 9.8

VD 6.4: Trong mot thi nghiém so sanh 7 nghiém thirc v6i 5 1an 1dp lai, trung binh cac nghiém
thirc nhu sau:

A B C D E F G
49,6 71,2 67,6 61,5 71,3 58,1 61,0
Va MSE = 66,358
Budc 1: Sip xép céc sb trung binh theo thir ty ting dan
A F G D C B E
49,6 58,1 61,0 61,5 67,6 71,2 71,3
Budc 2: Tinh sai sé chuan cta trung binh
SE=s. - \/MSE _ \/66,358 3643
! n 5
Budc 3: Tinh khoang sai bi¢t c6 y nghia
Tra bang Duncan véi p=2, 3, 4, 5, 6, 7 va df=35-7
p 2 3 4 5 6 7
1p(28, 5%) 2,9 3,04 3,13 3,2 3,26 3.3
R, 10,6 11,1 11,4 11,7 11,9 12,02

Budc 4: Lap bang tinh su khac biét binh quan gitra hai nghiém thtrc

Hiéu sd giita cc cap nghiém thirc (Y, - Y;)
E-A EF E-G E-D E-C EB B-A B-F B-G BD B-C C-A CF C-G C-D D-A D-F D-G G-A G-F F-A
21,7132 103 98 3,7 0,1 21,6 13,1 102 9,7 36 18 95 66 61 11,9 34 05 114" 29 85

Budc 5: Tap hop trung binh thanh trng nhom khong khac nhau.

Céc cap nghiém thirc khong sai khac & mic y nghia 5%
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E-G B-G C-F D-F G-F
E-D B-D C-G D-G
E-C B-C C-D
E-B
A F G D C B E
C
b
F G D C B E
a ab bc bc bc C C
IV. Hg¢ s6 bién dong
MSE
cve, = YMSE oo

CV% cho biét sai s6 cua thi nghiém

F-A

Céc nghiém thirc c6 cung gach dudi khong sai
khac & mtc y nghia 5%

Céc nghiém thure c6 cung chir (a, b, ¢) khong sai
khac ¢ muirc y nghia 5%

V. Xirly bing phan mém SPSS cho vi dy ciia bang 6.1

Yéu cau

(a) Lap bang ANOVA, dé kiém dinh cac yéu t6 c6 anh hudng dén thi nghiém khong
(b) So sanh sy khéac biét bang LSD va Duncan

1. Nhip s liéu

Trudc tién khai bao bién.

Ham lugng Vitamin C = f(Thoi gian nau)

Bién phu thude

Bién doc lap

Nhép chon Variable View (¢ goc dudi bén trai)

Ham lugng Vitamin C, dat tén bién la hamluong

Thoi gian nau, dit tén bién la thgnau

File Edit Yiew Data Transform Analyze Graphs Utilities Window Help

Vio Data View dé nhép s6 liéu

=|Q|8| B| o] L) =] | e BlR|E v
MName Type Width | Decimals Label Values Missing Columns Align Measure
1| thgnau Numeric B8 0 A MNone MNaone 8 Right Scale
2| hamluong | Numeric B8 0 None Naone 8 Right Scale
= o
: | Khéng c6 56 1¢ chon 0
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File Edit Yiew Data Transform Analyze

Graphs

b =k | EE

=|=(S| B| o[
E.

e

thgnau hamluong var var
1 {1 14
2 [1]] 18
3 1IN 18
4 |1 19
5 N TN
6 2 19
7 2 25
8 2 22
9 2 19
10 2 23
11 3 12
12 3 17
13 3 12
14 3 18
15 3 18
16 4 7
17 4 10
15 4 11
19 4 15
20 4 11
21 5 7
22 3 7
23 5 15
24 5 11
25 3 ]

« [+ ]\ Data View £ Variable View f
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2. Lap bang ANOVA trong thi nghiém CRD véi 1 yéu té (bang ANOVA mot chiéu)
Analyze/Compare Means/One-Way ANOVA

File Edit View Data Transform !Analyze Graphs Utilities  Window Help

5 | One-Way ANOVA

<]

ependent List!

Lo AN

Contrasts... | PostHoc... | Optons... |

Help

S|E|S| ®| o] 1) e Fepots ' B
|1 : | Descriptive Statistics 2
Tables 4 . . .
thgnau hamiuong Compare Means » Means... =
; :11 :11:- General Linear Model » One-5ample T Test...
3 1 18 Mixed Models » Independent-Samples T Test...
4 q 19 Correlate 3 Paired-Samples T Test...
5 1 19 Regressien 2 One-Way ANOVA...
6 2 13 Loglinear 2
. 2 e Classify 2
8 2 2 Data Reduction [
9 2 19
10 2 23 Scale 3
11 3 12 Monparametric Tests »
12 3 17 Time Series »
13 3 12 Survival r
14 3 18 Multiple Response 2
:11: i 1? Missing ValueAnallysis...
17 4 10

Bién phu thudc

HIUEE

Yéu té anh huong
(Bién doc 1ap)




3. So sanh sy khac biét giira cac nghi¢m thirc bang LSD va Duncan

bé cho két qua cua bang ANOVA va so sanh sy khac biét ciia nghiém thuc. Tt hop thoai trén
chon Post Hoc... Xuét hién hop thoai sau:

One-Way ANOVA: Post Hoc Multiple Comparisons (3]
Equal VEM -
v LSO [ S-N-K [ \Wwaller-Duncan So sanh bang
[ Bonfemron |1 M LSD
| Sak
[ Scheffe i
[ REGWF [ Hochberg's GT2
[ R-EGWQ [ Gabnel {v " {
So sanh bang phuong
Equal Vanances Mot Aszsumed phéap Duncan

[ Tamhane'=TZ [ Dunnett'= T2 [ Games-Howel [ Dunnett'sC

Significance lewvel: |.D5

Continue Cancel Help
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Két qua xir ly

ANOVA
HAMLUONG
Sum of
Squares df Mean Square F Sig.
Between Groups 475,760 4 118,940 14,757 ,000
Within Groups 161,200 20 8,060
Total 636,960 24

Post Hoc Tests

Dependent Variable: HAMLUONG

Multiple Comparisons

0 W) Dif’}/l:erggce 95% Confidence Interval
THGNAU THGNAU (I-J) Std. Error Sig. Lower Bound Upper Bound
LSD 1 2 -4,00(*) 1,796 ,038 -7,75 -,25
3 2,20 1,796 ,235 -1,55 5,95
4 6,80(*) 1,796 ,001 3,05 10,55
5 7,80(*) 1,796 ,000 4,05 11,55
2 1 4,00(%) 1,796 ,038 25 7,75
3 6,20(*) 1,796 ,003 2,45 9,95
4 10,80(*) 1,796 ,000 7,05 14,55
5 11,80(*) 1,796 ,000 8,05 15,55
3 1 -2,20 1,796 235 -5,95 1,55
2 -6,20(*) 1,796 ,003 -9,95 -2,45
4 4,60(*) 1,796 ,019 ,85 8,35
5 5,60(*) 1,796 ,005 1,85 9,35
4 1 -6,80(*) 1,796 ,001 -10,55 -3,05
2 -10,80(%) 1,796 ,000 -14,55 -7,05
3 -4,60(*) 1,796 ,019 -8,35 -,85
5 1,00 1,796 ,584 -2,75 4,75
5 1 -7,80(*) 1,796 ,000 -11,55 -4,05
2 -11,80(%) 1,796 ,000 -15,55 -8,05
3 -5,60(*) 1,796 ,005 -9,35 -1,85
4 -1,00 1,796 ,584 -4,75 2,75
* The mean difference is significant at the .05 level.
HAMLUONG
THGNAU N Subset for alpha = .05
1 2 3
Duncan(a) 5 5 9,80
4 5 10,80
3 5 15,40
1 5 17,60
2 5 21,60
Sig. ,584 ,235 1,000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 5,000.
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4. Giai thich két qua xir ly

Ssquun;rzfs df Mean Square F Sig.
Between Groups (Nghiém thirc) SST Bac MST Fe P-value
Within Groups (Sai sb) SSE tw MSE (Ftinh) (Tw F¢ suy nguwocra
Total SSTo do Xac suét, P-value)
, Sai bi¢t gitta trung binh = =
Mean Difference (1) |~ s thie (1 va () | Y'— Y
Céc lan 13p lai ctia nghiém thirc khong bang nhau
1 1
Sy[ *?l = {_ + _]MSE
Sai sb chuén cua sai biét ' ny 0y
Std. Error cac s trung binh
g Céc lan 1ap lai cia nghi¢ém thirc nhu nhau
_ |2MSE
v T\ 4
Gia thUYét H() Wi = Wy
Hi =y
Néu P-value < a. Bac bo Hy
Co sy khac biét gitra hai nghiém thuc I va J & muc
o ) ) y nghia a.
Si Khac biét giira hai nghiém
18- thitc & mic ¥ nghia Sig. | VD: Sig=0,235 (P-value). C6 sy khac biét gitra
nghiém thic (1) va (3) & muc y nghia 23,5%. Hay
cap (1 va 3) khac biét 6 mirc tin cay 1a 76,5%.
Trong truong hop nay P-value > o = 5%
Khéng bac bé Hy. Hay khong c6 sy khac biét giira
nghiém thic (1) va (3) & mic y nghia 5%.
Yi-Ys )£t SE
Khoang tin cdy ctia su ( : J) %, df (MSE)
Confidence Interval Khic biat
' Mean Diffence(I-J) £ t Wfat (MSE)Std.Error
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Chuong 7
PHAN TiCH PHUONG SAI NHIEU CHIEU CUA THi NGHIEM MOT YEU TO

Trong thi nghi¢m CRD khong cé su tac dong cua ngoai canh. Trong chuong nay chung ta sé xét
cac bo tri thi nghiém c6 hon 1 nguon tac dong cuia ngoai canh. Do vay phan tich phuong sai xem
nhu “phuong sai nhicu chiéu”.

I. Kiéu khéi day di (RCBD)

Trong truong hop nay khong c6 su tuong tac gitra nghiém thire va khdi nén day Van 1a thi nghiém
mot yéu t6. Vi ddi vé6i thi nghiém hai yéu t6 c6 kha niang xay ra twong tac giita hai yéu té.

1. Sip xép so liéu

Bang 7.1: Bang s6 liéu thi nghiém mot yéu t6 RCBD

) Khéi Céc nghiém thirc
(So lan lap lai) 1 2 ] k Tong
1 Y]] Y12 Y]i Ylk Tbl
2 Yo Y2 Yo Yok T
i Yil Yiz . Yii Yik Tbi
P Ynl Yn2 .- Yni Ynk Tbn
Tﬁng T1 Tz Ti Tk T
Trung binh Y, Y, Y; Y. Y
Madi gié tri trong bang 7.1 14 tong cua cac thanh phan sau:
Yij =t Pit o+ g
Trong do
u Trung binh thyc ciia tong thé
Bi Anh hudng cta khdi (Anh huong cua yéu td ngoai canh)
Vjj Anh huéng caa nghlem thirc. Su khéc biét gitra trung binh cia nghiém thirc j so voi trung
binh toan b (vj; = Y ).
Ejj Sai s6 ngau nhién.

Z(Yij_?)z_ZZ(Yl Y)2+ZZ( Y)ZJ“ZZ(YU—?i—?ﬁ?)Z Véi

SSTy = SSB + SST + SSE

SST, Tbng binh phurong toan bd

SSB  Tdng binh phuong khoi

SSE  Tbdng binh phuong sai s6 ngau nhién
SST  Tbdng binh phuong nghiém thirc

2. Bang phan tich phwong sai (ANOVA)
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A oA an Do tw do Téng binh Trung binh «
Nguon bién dong T . F w1;0-0)%1)0
Source of variation Degree of phwong binh phwong F. (Frine)
freefom Sum of Square | Mean Square bang
Khéi (Block) b-1 SSB MSB
Nehi¢m thite k-1 SST MST MST 7
(Treatment) — Tra bang
Sai s6 MSE
b—1)(k-1 SSE MSE
(Error) (b—Dk—1)
Tong bk —1
T
(Total) =N-1 55T
VOi  Foang = F k10-1ene = FINV(a, (k -1), (b — 1)(k-1))

k s6 nghiém thirc

b s6 khéi
Gia thuyét
Ho i =H2=...= Uk

H, W #u;coitnhdt 1 cap (ij) khic nhau

Néu F. > F 11,01k 170 thi bac bo gia thuyét Ho. C6 it nhat trung binh cta hai nghiém thirc khac
nhau ¢ muc y nghia a.

Néu F, < F*k_ 1:b-1)k-1),« thi khong bac bo gia thuyét Hy. Trung binh ctia cdc nghiém thic déu béng

nhau & mirc ¥ nghia a. Hay cac yéu t6 khong anh huong dén thi nghiém.

Xir 1y biang phin mém Excel

St dung s6 liéu & VD5.6:

Do cimg cua banh = f(Kich thudc dau nén)

Tool/Data Analysis.../Anova: Two Factor Without Replication
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‘_ A B C D E G H | J K L M
1 Nghiém thikc Anova: Two-Factor Without Replication

2 A B C D

3 Vitri 1 9.3 9.4 9.2 9.7 SUMMARY Count Sum Average \Variance

4| viti2 9.4 9.3 9.4 9.6 Vitril 4 37,6 9,4 0,04667

5 Viti3 9,6 9.8 9.5 10 Vitri2 4 37,7 9,425 0,01583

6 | Vitid 10 9.9 9.7 10,2 Vitri3 a 389 9,725 0,04917

7 Vitria 4 39,8 9,95 0,04333

g | Anova: Two-Factor Without Replication ==

a I;.T;tmange: T A 4 383 9,575 0,00583

10| g e = B 4 38,4 9,6 0,08667

11| | gt [0.05 c 4 37,8 9,45 0,04333

EE — D 4 395 9,875 0,07583

13 @ Dutput Range: $GS1 IE

B () New Worksheet Ply:

15 () New Workbook ANOVA

16 Source of Variation 58 df MS E P-value F crit
17 Rows 0,825 3 0275 309375 45E-05 3,86255
18 Columns 0,385 3 0,12833 14,4375 0,00087 3,86255
19 Error 0,08 9 0,00889

20

21 Total 1,29 1.5

22
Gia thuyét

Hoh w=p=.=w
H, i # W; c6 it nhat 1 cd@p (ij) khac nhau

Két qua xur ly tr Excel ta ¢6 F, = 14,4 tuong tng véi P-value = 0,00087 < a

= Bac bo gia thuyét Hy
Hay Fying = F 3050 = FINV(5%,3,9) = 3,86255

Fc > Fbéng

= Bic bo gia thuyét Hy

= Kich thudc dau do c6 anh hudong dén do cting cta banh.
3. Phuwong phap LSD
Twong tu nhu cach bd tri CRD

LSD:tia/z 2MSE
’ \/ b

t 0259 = TINV(5%:9) = 2,262

LSDy s = 2,2621/%408889 _0.1508

Bang 7.2: Bang so sanh do ctng véi cac dau do khac nhau (RCBD)

b 1a s6 khdi (s6 1an 1ap lai)

v=(b—-1)k—1)do tu do cua MSE

Nghiém thtic | D§ cing trung binh A B C D
A 9,575 -
B 9,6 -0,025 -
C 9,45 0,125 | 0,15 -
D 9,875 03" | 027 |-0425 -

Qua két qua cho thay
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—  Céac cap co6 ) déu khac biét c6 ¥ nghia v6i muc a=5% (khac biét ¢6 ¥ nghia & murc tin cdy

95%).

— D6 cing banh ¢ kich thude dau do D khac biét co ¥ nghia véi tat ca cic nghiém thirc con
lai. Nghiém thtrc nay cho gia tri vé d§ cung cao nhat, vy kich thudc dau do D 1a tot nhat.

4. Phwong phap Duncan
Budc 1: Sap xép céac s trung binh cua nghiém thirc theo thi ty ting dan

Budc 2: Tinh sai s0 chuan cua trung binh

SE=s_ = | MSE b 1a s6 1an 13p lai
i b

Budc 3: Tinh khodng sai bi€t co6 y nghia
R, = 1p(df, o)xSE

rp(df, o) duoc tra bang cho tric nghiém Duncan
p 13 vi tri twong ddi trong thir tw da sip xép
df bac tu do cua MSE, df=(b—1)(k—1)

Budce 4: Lap bang tinh sy khac biét binh quan gitra hai nghiém thirc
Budc 5: Tap hop trung binh thanh trmg nhoém khong khac nhau.

Buworc 1
C A B D
9,45 9,575 9,6 9,875

Bwéc 2 Tinh sai sO chuan

SE=s_ =1{M—SE =0,047
Y; b

Buwédc 3
p 2 3 4 5
15(9,5%) 3,2 3,34 3,41 3,47
Rp 0,1509 0,1575 0,1607 0,1636
Buwoc 4
D-C D-A D-B B-C B-A A-C
0,425" 0,3" 0,275 0,15 0,025 0,125
R4 R; R, R; R» R;
Buwoc 5

Céc cap nghiém thirc khong sai khac & mic v nghia 5%

B-C A-C
B-A
C A B D
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Céc nghiém thire c6 cung gach dudi khong sai khac véi mire y nghia 5%

C
a

A
a

B
a

Céc nghiém thire c6 cung chir (a) khong sai khac véi muce y nghia 5%

D

5. Xirly bang SPSS

Str dung vidu 5

.6

Do cling clia banh = f(Kich thudc dau nén)

5.1. Nhap sd liéu

Bién phy thudc:

D¢ cing cua banh, dit tén bién 1a docung

Yéu té anh huong

{yéu t6 ngoai canh: vi tri banh nudng}

Bién doc 1ap (Yéu t6 can nghién ctru) 1a kich thudc dau nén, dat tén bién ktdn

Y¢éu to ngoai canh vi tri, dat tén cho y€u to ngoai canh nay la vitri

ktdn vitri docung va

1 1 1 9.3
2 2 1 9.4
3 3 1 9.2
4 4 1 9.7
5 1 2 9.4
6 2 2 9.3
7 3 2 9.4
8 4 2 9.6
9 1 3 9.6
10 2 3 9.8
11 3 3 9.5
12 4 3 10,0
13 1 4 10,0
14 2 4 9.9
15 3 4 9,7
16 4 4 10,2
17
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5.2. Phan tich phuwong sai (ANOVA)

Analyze/General Linear Model/Univariate...

| Univariate

Dependent Vanable:
| > docung
Foeed Facton(s):

> ktdn *

o=
® Post Hoc... N N
Random Factor(s): Phan mém lu6én mac
Save.. dinh a=5%. Do dé
Options. . mudn thay di a thi

Contrasts. ..

el

vao Option...

Covanate(s):

A e N N
I

WLS Weight:
|
0K | Paste | Resst| Cancel| Hep |
Nhip Model...
Chon Custom

Nhép chon ktdn, roi nhdp | * | ¢ dwa bién ktdn vao Model. Thuc hién twong tu dé dua yéu t6
vitri vao Model.

Univariate: Model [5]
Specify Mode!
(" Full factorial (+ LCustom:
Factors & Covariates: Mode! Cancel |
ktdn(F} ktdn
vitri(F) vitr Help

Buikd Temis)

Main effectz = Chon Main effects

~J1

Sum of sguares: | Type Il v v Include intercept in model
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5.3. So sanh sw khac biét ciia nghiém thirc bing phwong phap LSD va Duncan

Nhép Continue/Post Hoc...

Facton(=):

Post Hoc Tests for:

ktdn

[v LSD

[ Bonfemom
[ Sudak

[ Scheffe
[ B-EGWF
[ R-EGWGQ

~ T

Equal Vanances Assumed

Univariate: Post Hoc Multiple Comparisons for Observed Means

(Bl

ktdn

[ 5-N-K [ Wwaller-Duncan
[ Tukey

[ _Tul_-:e_._\,_r_}?:b [ Dunnett

v Duncar:

[~ Hochberg's GT2

[ Gabnel (s -

Egual Vanances Mot Assumed
[ Tamhane=TZ [ Dunnetts T3

\_/%/

Help

~

[ Games-Howel [ Dunnett's C

Nhép Continue/OK

Tests of Between-Subjects Effects

Dependent Variable: DOCUNG

Chi dua yéu to
ktdn vao 0:

Post Hoc Test for:

Vi chi so sanh su
khac biét cua
nghiém thiec.

Khong so sanh sy
khac biét cua block
(vi tri)

Type Ill Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1,210(a) 6 ,202 22,687 ,000
Intercept 1482,250 1 1482,250 | 166753,125 ,000
KTDN ,385 3 ,128 14,437 ,001
VITRI ,825 3 275 30,937 ,000
Error ,080 9 ,009
Total 1483,540 16
Corrected Total 1,290 15

a R Squared =,938 (Adjusted R Squared = ,897)
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Post Hoc Tests
KTDN

Multiple Comparisons

Dependent Variable: DOCUNG

Mean 95% Confidence Interval
Difference
(1) KTDN | (J) KTDN (I-J) Std. Error Sig. Lower Bound | Upper Bound
LSD 1 2 -,025 ,0667 , 716 -,176 ,126
3 ,125 ,0667 ,094 -,026 ,276
4 -,300(*) ,0667 ,001 -,451 -,149
2 1 ,025 ,0667 716 -,126 176
3 ,150 ,0667 ,051 -,001 ,301
4 -,275(%) ,0667 ,003 -,426 -,124
3 1 -,125 ,0667 ,094 -,276 ,026
2 -,150 ,0667 ,051 -,301 ,001
4 -,425(*) ,0667 ,000 -,576 -,274
4 1 ,300(*) ,0667 ,001 ,149 451
2 ,275(%) ,0667 ,003 ,124 ,426
3 425(%) ,0667 ,000 274 ,576
Based on observed means.
* The mean difference is significant at the ,05 level.
DOCUNG
KTDN N Subset
1 2
Duncan(a,b) 3 4 9,450
1 4 9,575
2 4 9,600
4 4 9,875
Sig. ,060 1,000

Means for groups in homogeneous subsets are displayed. Based on Type Ill Sum of Squares The error term is Mean
Square(Error) =,009.

a Uses Harmonic Mean Sample Size = 4,000.

b Alpha =,05.
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II. Kiéu 6 vudng Latinh

1. Sap xép so liéu

Trudng hop nay xem nhu thi nghiém dugc tao khdi 2 chiéu. Bang s liéu dugc xép nhu sau.
S6 chidu bang ANOVA =1 yéu td + 3 chiéu khdi = 3 chiéu

Bang 7.3: Bang s6 liéu thi nghiém mot yéu té b tri theo kiéu 6 vudng Latinh

MBJi gia tri trong bang 7.3 1a tong cua cac thanh phan sau:

Yjik = p+vii+ Bi + i+ g

Trong d6

u Trung binh thuc cia tong thé
Vjj Anh hudng ciia nghiém thirc.
Bi Anh huéng ciia hang

Yk Anh huodng cia khoi

&j Sai sb ngau nhién.

Iy COT Tong Tong
Khoi k=1 2 k n hang | nghiém thic
Héng =1 AZYAH B=Y312 H1 TA
2 H, Tg
i Y]' ik H; Tc
n A=YAnn Hn TD
Tong cot C Cy Ck Cn

=l i=l k=l

SSE =Zn“zn:zn“(Yﬁk)2 ~T*/n’

i=

—ZH:T].Z/n—Tz/n2 —Zn:Hf/n—Tz/n2 —i“Ci/n—Tz/n2
j=1 1 =1

SSE = SSTy - SST — SSR — SSC
SST, Tdng binh phuong toan bd
SSR  Tong binh phuwong hang
SSC  Tbdng binh phuong cot
SSE  Tbong binh phuong sai s6 ngau nhién
SST  Tbong binh phuong nghiém thirc
2. Bang phan tich phuwong sai (ANOVA)
A LA aa b6 tu do Tong binh Trung binh *
Juinbiénding | o U0 | g | binhphuomg | B, | ¥ e
freefom Sum of Square | Mean Square bing
Nehicm thie n—1 SST MST
(Treatment) MST
Hang (Row) n—1 SSR MSR MSE Tra bang
Cot (Column) n—1 SSC MSC
Sai s0 (Error) (n—=2)(n-1) SSE MSE
Tong (Total) n’ -1 SST,
Voi  Foang = F n1m2)m-1).0 = FINV(a, (n -1), (n - 2)(n-1))
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n s6 nghiém thirc (= s6 hang = sd cot)
Gia thuyét
Ho i =H2=...= Uk
H, i # W €O it nhit 1 cip (ij) khac nhau

Néu F. > F 11, n2)m 170 thi bac bo gia thuyét Ho. C6 it nhat trung binh cta hai nghiém thirc khac
nhau ¢ muc y nghia a.

Néu F, < F*n_ 1:n-2)(n-1),« thi khong bac bo gia thuyét Hy. Trung binh ctia cac nghiém thic déu béng
nhau & mirc ¥ nghia a. Hay cac yéu t6 khong anh huong dén thi nghiém.

3. Xirly bang SPSS
St dung bang sd liéu 5.4
Vi tri banh nudng
Do cimg cua banh = f(Kich thudc dau nén) Yéu t6 ngoai canh
Cong nhan nudéng
» Bién phu thude:
— Do cling clia banh, dit tén bién 1a docung
= Yéu t anh huong
— Bién doc 1ap (Yéu t6 can nghién ctru) 12 kich thudc dau nén, dat tén bién ktdn
— Yéu t6 ngoai canh

. Vitri nudng, dit tén cho yéu t6 ngoai canh nay 13 vitri
.  Cong nhan nudng, dit tén cho yéu t6 ngoai canh nay 13 congnhan

3.1. Nhap s liéu
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ktdn witri congnhan | docung

1 1 1 1 8,7
2 2 1 2 9.5
3 3 1 3 9.6
4 4 1 4 10,2
5 1 2 4 9.8
] 2 2 1 8,2
7 3 2 2 9.1
B 4 2 3 92
9 1 3 3 9.1
10 2 3 4 9.4
11 3 3 1 9.6
12 4 3 2 9.8
13 1 4 2 10,0
14 2 4 3 9.6
15 3 4 4 10,3
16 4 4 1 10,4
17

3.2. Phéan tich ANOVA

Analyze/General Linear Model/Univariate...

| Univariate

& ktdn
& vitri

Dependent \Vanable:

L
%:zcngnha;n )@; Factor(s):
docung :

S

Random Factor(s):

Cowvanate(s):

2]

WLS Weight:
|

0k | Baste | Beset | cancel |

Help |

Post Hoc

i

o]
S
@

Chon Model... xuat hién hop thoai

3.3. So sanh su khac biét giira cac nghiém thirc bing LSD va Duncan

90




Univanate: Model

Lo =
{* Custom I:l

Factorz & Covanates: Model: Cancel

ketdn(F} @)
vitn{F) /_\\ Help
congnhan(F)
Buald Temis)
Main effects - >
\ Chon Main effects
A
Sum of sguares: | Type Il v v Include intercept in model
Thuc hién xong (1), (2) va (3) nhap Continue/Chon Post Hoc...
Univariate: Post Hoc Multiple Comparisons for Observed Means ==
Facton(s): Post Hoc Tests for: -
Conh
kidn ktdn =
witn \—ﬁ Cancel _—
congnhan
Help

Equal Vanances Assumed

[w LSD [ 5-MN-K [ \waller-Duncan

[ Bonfemoni [ Tukey 100
[ Sudak [ Tukey'sb [~ Dunnett

[ Scheffe [¥ Duncan " Last

[ BEGWF [ Hochberg's GT2

[ REGWGQ [ Gabnel {+ - -

Equal Vanances Mot Assumed
[ Tamhane's T2 [ Dunnetts T3 [ Games-Howel [ Dunnett's C
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Chi dua yéu to
ktdn vao 0:

Post Hoc Test for:

Vi chi so sanh sw
khac biét cua
nghiém thirc.

Khong so sanh sy
khac biét cua block

(vitri va congnhan)




Dependent Variable: DOCUNG

Tests of Between-Subjects Effects

Type lll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 2,265(a) 9 ,252 8,629 ,008
Intercept 1489,960 1 1489,960 | 51084,343 ,000
KTDN ,455 3 ,152 5,200 ,042
VITRI 1,225 3 ,408 14,000 ,004
CONGNHAN ,585 3 ,195 6,686 ,024
Error 75 6 ,029
Total 1492,400 16
Corrected Total 2,440 15

a R Squared =,928 (Adjusted R Squared = ,821)

Gia thuyét

Ho
H,

i =H2=...= g
Wi # 1 c6 it nhat 1 cdp (ij) khac nhau

Két qua xir 1y tir Excel ta c6 F. = 5,2 twong g v&i P-value = 0,042 < o

= Bac bo gia thuyét Hy

Hay Foing = F*3,6,5% =FINV(5%,3,6) = 4,75

Fc > Fbéng

= Béc bo gia thuyét H

= Kich thudc dau do c6 anh hudong dén do cting cta banh.

Post Hoc Tests
KTDN

Dependent Variable: DOCUNG

Multiple Comparisons

Based on observed means.

* The mean difference is significant at the ,05 level.

DOCUNG
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Mean 95% Confidence Interval
Difference

(1) KTDN | (J) KTDN (I-J) Std. Error Sig. Lower Bound | Upper Bound
LSD 1 2 225 ,1208 112 -,070 ,520
3 ,025 ,1208 ,843 -,270 ,320

4 -,250 ,1208 ,084 -,545 ,045

2 1 -,225 ,1208 112 -,520 ,070
3 -,200 ,1208 ,149 -,495 ,095

4 - 475(*) ,1208 ,008 -,770 -,180

3 1 -,025 ,1208 ,843 -,320 ,270
2 ,200 ,1208 ,149 -,095 ,495

4 -,275 ,1208 ,063 -,570 ,020

4 1 ,250 ,1208 ,084 -,045 ,545
2 AT75(%) ,1208 ,008 ,180 770

3 275 ,1208 ,063 -,020 ,570




KTDN N Subset
1 2
Duncan(a,b) 2 4 9,425
3 4 9,625 9,625
1 4 9,650 9,650
4 4 9,900
Sig. 122 ,070

Means for groups in homogeneous subsets are displayed.

Square(Error) =,029.

a Uses Harmonic Mean Sample Size = 4,000.

b Alpha = ,05.

B

C

A

Based on Type Il Sum of Squares The error term is Mean

b

Céc nghiém thtrc c6 cung gach dudi khong sai khac & mirc y nghia 5%

Nghiém thirc | D6 cting | Chi s6 danh gi4
A 9,425 ab
B 9,625 a
C 9,650 ab
D 9,90 b

Céc cdp co6 cung chir (a, b) khong sai khac & mue 5%.

Chi c6 mdt cdp sai khac & mirc ¥ nghia 5% la cdp (B-D).
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Chuong 8
THi NGHIEM NHIEU YEU TO

I. Tac dung va twong tac giita cac yéu td

C6 nhiéu thi nghiém lién quan dén hai yéu té hay nhiéu yéu t6. VD: khi nghién ctru anh hudng
cua thoi gian tan chay cua thit dong va thoi gian nau bing microwave 1én chat luong thit, ta c6 thi
nghiém 2 yéu t6. Khi d6i mat voi van d& nay, trudc day ngudi ta thudng cb dinh tat ca cac yéu td
con lai va chi cho 1 yéu tb thay dbi. Qua trinh nay ctr tiép tuc cho dén khi hét tit ca cac yéu td.
Cach lam nay goi 1a “phuong phap mot yéu t6 & mot thoi gian”, Viéc phén tich va giai thich cua
thi nghiém nhu vy rat don gian. Tuy nhién khi nha nghién ctu mudn tong quat hoa ket qua cua
thi nghiém ho gap phai kho khan va dé bi nharn 1an. Ly do 1a khi thay ddi cac mirc cua yéu té nay,
su thay d6i cua két qua khi cac mirc ctia yéu té con lai thay doi 13 hoan toan khong giéng nhau. Sy
dap tng cta mot yéu td phu thudc vao cac mirc cta yéu td thir hai goi 1a sy “twong tac”.

Trong nghién ctru, dac biét ¢ linh vuc co6 li€n quan dén sinh hoc, tric nghiém va giai thich cac
tuong tac la quan trong nhét Vi du khi dang thyc hién thi nghiém ba yéu td A, B va C thi ngoai
anh huong cua ting yéu td, chung ta s& klem tra xem c0 sy tuong tac gitra cac yeu t6 (AB, AC,
BC va ABC) hay khong? Neu gilr hai yéu t cd dinh va cho thay d6i mot yéu td ching ta chi ndi
dugc anh hudng cia timg yéu to riéng 1¢ ma thoi. Déi véi cac nha sinh hoc, két ‘qua cua su phan
tich cac lién hop nghiém thirc yéu t c¢6 tinh thyc tién hon két qua khao sat mot yéu .

Yéuté B Yeuto A
a az
b, X X+c A=c
by X+k 7?7~
X+k+
Khac X + k + ¢ . ©
, , khong tuong tac
cé tuong tac

Yéu t6 A c6 anh hudng “tily theo” muc yéu td B. “Tuy theo” ngu y c6 su twong tac.
VD 8.1: D6 mém cua thit = f(nhiét 49, ap suét)
IL. Phan tich phwong sai (ANOVA) cho thi nghiém nhiéu yéu to.

RCBD CRD

Yjie =R+ vyt oit+ B+ (P + &k Y= p+oi+ i+ (0B)j + eiji

Trong d6 Trong d6

1) Trung binh thuc cta tong thé u Trung binh thyc cta tong thé
Y Anh huéng ciia cot k V; Anh huéng ciia nghiém thirc A
Vi Anh huéng ciia nghiém thirc A B; Anh hudng ciia nghiém thirc B
Bi Anh hudng ciia nghiém thirc B (uB);j Tuong tac gitta A va B

(uB)ij Tuong tac gitta A va B Eijk Sai s6 ngiu nhién

gik  Saisd ngiu nhién
Bang 8.1: Bang ANOVA cua thi nghiém hai yéu t6 hoan toan ngiu nhién (CRD)
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A ek an Do tu do Téng binh Trung binh
Nguon bién dong v .
.. Degree of phuong binh phuwong F. Fhing
Source of variation
freefom Sum of Square | Mean Square
Yéutd A a—1 SSTa MSTx MSTA/MSE | Faeaame
Yéu té6 B b—1 SSTg MSTs MSTs/MSE | Fym.ate
TlIO'Ilg tac A*B (a — 1)(b — 1) SSTAB MSTAB MSTAB/MSE FdeB,de
Sai sb (Error) ab(n— 1) SSE MSE
Téng (Total) abn — 1 SSTo
Trong dé
n s6 1an lap lai
a s6 nghiém thtrc A
b s6 nghiém thuc B

Bang 8.2: Bang ANOVA cua thi nghiém hai yéu té theo kiéu khéi ngau nhién day da (RCBD)

Y Do trr do Tong binh Trung binh
Nguon bién dong v .
L. Degree of phuong binh phwong F. Fhing
Source of variation
freefom Sum of Square | Mean Square
Khoi n—1
Yéuté A a—1 SSTx MSTa MSTA/MSE | Fataasz
Yéu té B b—1 SSTs MSTs MSTs/MSE | Fam.ate
TU‘O’l’lg tac A*B (a - 1)(1’) - 1) SSTas MSTap MSTas/MSE FdeB,de
Sai s6 (Error) (ab—1)(n—1) SSE MSE
Téng (Total) abn— 1 SST,
Trong do
n 56 khéi
a sd muc yéu té A
b s6 muc yéu tb B

II1. So sanh cac s6 trung binh

1. Doivoiyéu td A

Gia thuyét
Ho
H,
Néu

M1 =H2=...= Ha
Wi # pp ¢ it nhat 1 cdp (i,i”) khac nhau

F.=MSTA/MSE > Fde,de.

Hay P-valuea < a

= Béc bo gia thuyét Hy, yéu t6 A c6 anh huong dén thi nghiém.

2. Doivéiyéuté B
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Gia thuyét

Ho M= =...= W

H,  p#uy coitnhdt 1 cap (j,j°) khac nhau
Néu F.=MSTg/MSE > Fyp 4.

Hay P-valueg < a
= Béc bo gia thuyét Hy, yéu t6 B c¢6 anh hudng dén thi nghiém.

3. Dbi véi yéu td twong tac
Gia thuyét

Hy W=t =..= H’a.b

H, L # My ¢O it nhat 1 cap (t,t”) khac nhau
3.1. Trudng hop twong tac khong co y nghia

Néu F.=MSTxp/MSE < Fusa.ate.
Hay P-Value(A*B) >,

= Béc bo gia thuyét H, trong tac khong co y nghia.

So sanh p; va p; trong a sd trung binh ctia yéu té A
So sanh p;va p; trong b s6 trung binh cua yéu t B
3.2. Truwong hgp twong tac cé y nghia
Néu F.=MSTxp/MSE > Fyap e

Hay P-Value(A*B) <a
= Khong béac bo gia thuyét H, twong tac co y nghia.
So sanh céc s6 trung binh trong ab nghiém thirc.
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IV. Xir Iy bang phin mém SPSS

1. Thi nghiém 2 yéu td, b6 tri kiéu CRD

1.1. Thi nghiém 2 yéu t6, bd tri kiéu CRD. Trwong hop twong tic khong c6 y nghia.
VD 8.2: S6 liéu bang 8.3

Bang 8.3
CRD
Yéu th A Yeuto B
b b, b3
aib, aib, a1b;
5,5 4,5 35
a1
5,5 4,5 4,0
6,0 4,0 3,0
azbl azbz a2b3
6,5 5,0 4.0
a
7,0 5,5 5,0
7,0 5,0 4,5

C6 hai yéu t6 A va B. Trong d6 yéu td A c6 hai muic yéu t6 va yéu té B ¢6 3 murc yéu té do d6 ¢o
6 nghiém thirc, mdi nghiém thtrc 1ap lai 3 1an, c6 18 don vi thi nghiém.

1.1.1. Nhap s liéu

a b chluong var

1 1 1 b5
2 1 2 4.5
3 1 3 3.5
4 1 1 5.5
A 1 2 4.5
B 1 3 4.0
7 1 1 6.0
B 1 2 4.0
9 1 3 3.0
10 2 1 6.5
11 2 2 5.0
12 2 3 4.0
13 2 1 7.0
14 2 2 b5
15 2 3 5.0
16 2 1 7.0
17 2 2 5.0
18 2 3 4.5
19
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1.1.2. Phan tich phuong sai (ANOVA)

Analyze/General Linear Model/Univariate...

¥ | Univariate

Post Hoc...

=5
Dependent \Vanable: Model...
‘Z\ | &> chluong Contrasts
nirasts...
Fixed Factoris): ~
g 3 ~ Flots. ..
: _Posthoc.. |

Random Facton(s):

Save. ..

I

Ophons. ..

Covanate(s):

WLS Weight:

v

oK | Easte| Eeset| EanDeI|

A 2 A 1

Help |

Tests of Between-Subjects Effects

Dependent Variable: CHLUONG

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 20,333(a) 5 4,067 29,280 ,000
Intercept 450,000 1 450,000 | 3240,000 ,000
A 4,500 1 4,500 32,400 ,000
B 15,750 2 7,875 56,700 ,000
A*B ,083 2 ,042 ,300 ,746
Error 1,667 12 ,139
Total 472,000 18
Corrected Total 22,000 17

a R Squared =,924 (Adjusted R Squared = ,893)

P-value = 0,746 > a. Tuong tac khong c6 y nghia.

Yéu t6 A va B déu c6 anh huong dén thi nghiém.

Vi tuong tac khong c6 y nghia do d6 so sanh céac sb trung binh cua yéu té A va cac s trung binh

cua yéu to B.

1.1.3. So sanh su khac biét ciia nghi¢m thirc bang phwong phap LSD va Duncan

Chon Model...
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Univanate: Model

 Speciy Model Chon Full factorial

" Custom
Eactors & Covaniates:

Conbnue

g

todel;
a(F)
b{F)

g
]

Build Term(z]

Ilr'ts'a:t::-r' vI

Help

Sum of sguares: ITypeIII vI v Include intercept in model

Hoac
chon Custom

{}

Univariate: Model

e
Model: Cancel |
a
i Hep |
ahb R ]
V Anh hudng
: tuong tac
Interaction Y ‘] cla yéu tb
,Ilnteta-ctlnn vI AvaB
Sum of sguares: IType Il "I v Include intercept in model

Nhip Continue/Post Hoc...
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Facton(=):

Univariate: Post Hoo Multiple Comparisons for Observed Means

Post Hoc Tests for:

3

b

3

[d

Equal \Yanances Azsumed

[w LSO [ 5-M-K [ ‘wialler-Duncan
| Bonfemom | Tukey

[ Sdak [ Tukey'shb ™ Dunnatt

[~ Scheffe Tuncar ol

[ REGWF [~ Hochberg's GTZ

[ REGWQ [~ Gabnel (v -

Continue

Cancel

Help

Equal Vanances Mot Azsumed

[ Tamhane's TZ2 [ Dunnetts T3

[ Games-Howell [ Dunnett's C

Warnings

| Post hoc tests are not performed for A because there are fewer than three groups.

Post Hoc Tests
B

Dependent Variable: CHLUONG

Multiple Comparisons

Mean 95% Confidence Interval
Difference
(1)B (J) B (I-J) Std. Error Sig. Lower Bound | Upper Bound
LSD 1 2 1,500(*) ,2152 ,000 1,031 1,969
3 2,250(*) ,2152 ,000 1,781 2,719
2 1 -1,500(*) ,2152 ,000 -1,969 -1,031
3 ,750(%) ,2152 ,004 ,281 1,219
3 1 -2,250(%) ,2152 ,000 -2,719 -1,781
2 -,750(%) ,2152 ,004 -1,219 -,281
Based on observed means.
* The mean difference is significant at the ,05 level.
Homogeneous Subsets
CHLUONG
B N Subset
1 2 3
Duncan(a,b) 3 6 4,000
6 4,750
1 6 6,250
Sig. 1,000 1,000 1,000

a Uses Harmonic Mean Sample Size = 6,000.

b Alpha =,05.

100




1.2. Thi nghiém 2 yéu td, bo tri kiéu CRD. Truwong hgp twong tac ¢6 y nghia.

VD 8.3: Thi nghiém 2 yéu t6 dé tim anh huong cta nhiét d6 siy va xu 1y ngdm dudng dén do
mém cua san pham sdy. Qua dugc cit 1at v6i bé day nhu nhau rdi dem siy (khong xir Iy ngam
duong), hodc c¢6 xur 1y ngdm & dich dudng ndéng do 25% (yéu td A). Yéu té B la nhiét do sdy:
50°C va 60°C. Mdi thi nghiém dugc 1ap lai 3 1dn. Cac yéu t6 khac dugc giit khong ddi. Thi
nghiém duoc bd tri hoan toan ngiu nhién (CRD). B6 mém san phdm duoc danh gia qua luc cét
(Newton). Két qua trong bang sau:

Bing 8.4: Luc cit do tir san pham say (N)

Yéu to B Yéu td A (%)
‘c) 0 25

a1b1 azb1
150,6 173,8

50 9 b
128.9 161,3
137,2 155,6
albz azbz

60 225,1 320,4
210,6 301,9
218.,5 296.4

Bang 8.5: Trung binh d6 mém theo ting yéu t6 tac dong

A A N
B 0% 5% Tong | Trung binh
50°C 416,7 490,7 907,4 151,2
60°C 654,2 918,7 1572,9 262,2
Téng 1070,9 1409,4 2480,3
Trung binh 178,35 2349 206,69
1.2.1. Nhip s liéu
a b domem
1 1 1 150.6
2 1 1 128.9
3 1 1 137.2
4 1 2 225 1
g 1 2 2106
B 1 2 218.5
7 2 1 173.8
d 2 1 161.,3
9 2 1 1656
10 2 2 3204
1 2 2 301.9
12 2 2 2964
13
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Analyze/Compare Means/Means...

B | Means @

Dependent List: oK
m ‘ & domem o

Layer 1 of 1

Hext

Independent List:

e ”
2] b

Chon Options...

Means: Options [=5]

Statistics: Cell Statistics:

M iramum - Mean
Mazamum
Range
Furst

Last
‘Vanance E|
Kurtosis

Std. Emor of Kurtosis
Skewnesz

Std. Emor of Skewne
Harmonic Mean
(Geometnc Mean
Percent of Total Sun|
Percent of Total M
Mumber of Caszes S

Statistics for First Layer
[ iAnova table and eta
[ Test for Eneanty

Conbnue | Cancel Help

m

Két qua
DOMEM * A
Mean
A DOMEM
1 178,483
2 234,900
Total 206,692
DOMEM *B
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Mean

B DOMEM
1 151,233
2 262,150
Total 206,692

1.2.2.

Analyze/General Linear Model/Univariate...

Phéan tich phwong sai (ANOVA)

| Univariate

]

L L

Dependent \Vanable:

Model...

| & chiuong

Froeed Facton(s):

ilr§

Contrasts...

Ba
Wb

Random Factor(s):

n Plots...

Post Hoc...

Cowvanate(s):

Save

i

DOpbons...

WLS Weight:

¥

oK | Easte| Ee.set| Eanoel|

Help |

Tests of Between-Subjects Effects

Dependent Variable: DOMEM

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model | 49480,229(a) 3 16493,410 158,081 ,000
Intercept 512657,341 1 512657,341 | 4913,570 ,000
A 9548,521 1 9548,521 91,518 ,000
B 36907,521 1 36907,521 353,741 ,000
A*B 3024,188 1 3024,188 28,985 ,001
Error 834,680 8 104,335
Total 562972,250 12
Corrected Total 50314,909 11

a R Squared =,983 (Adjusted R Squared = ,977)
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Kiém dinh F

Tt ca cac Sig. < a.

Anh hudng cta cac yéu té va tuong tac 1én két qua thi nghiém 1a c¢6 ¥ nghia.
Nhan xét:

Viée xtr Iy ngdm dudng c6 anh hudong dang ké dén do mém cua san pham qua cit 1at sau khi
sdy & do tin cdy 95%. Xu ly ngam duong & ndng do 25% la giam do mém cua san pham
(trung binh 234,9 N) so vdi khong xtr 1y (trung binh 178,5 N).

Nhiét @6 say anh hudng c6 y nghia dén d6 mém ciia san pham sau khi say & do tin cay 95%.
Nhiét d6 60°C 1am giam d6 mém cuia san pham (trung binh 262,2 N) sau khi sdy so véi &
nhiét 46 50°C (trung binh 151,2 N).

Hai yéu t6 nhiét do va xir Iy ngdm dudng co tuong tac véi nhau.
1.2.3. So sanh sy khac biét ciia nghiém thirc bing phuwong phap LSD va Duncan

Pbi v6i VD nay khong can sir dung phuong phap LSD va Duncan dé so sanh su khac biét vé
trung binh cua yéu tb A va B, chi can sir dung kiém dinh F. Vi mdi yéu t6 A va B déu chi 6 hai
mire yéu td.

1.2.3.1. So sanh sy khac biét vé trung binh ciia yéu t6 A va B

Doi vé1 VD nay dé so sanh sy khac biét vé trung binh cua yéu t6 A va B, chi can sir dung kiém
dinh F.

1.2.3.2. So sanh sy khéc biét vé trung binh ciia yéu t6 twong tic (a*b)
Tuong tac c6 y nghia khi d6 thuc hi¢n viéc so sanh trung binh cua 4 nghiém thurc

a1b1 a1b2 a2b1 a2b2
1 2 3 4

Nhap lai so liéu

ab domem va
1506
128.9
137.2
2251
210.6
218.5
173.8
161.3
155,60
3204
301.9
296 4

o=l ||l ra ] —

(1=

-
L]

—
—k

| | P | La| LD LI BRI R RS = S —

—
[

104



Analyze/Compare Means/One Way ANOVA...

Post Hoc Tests
Multiple Comparisons

Dependent Variable: DOMEM

Mean 95% Confidence Interval
Difference
()AB | (J) AB (I-J) Std. Error Sig. Lower Bound | Upper Bound
LSD 1 2 -79,167(*) 8,3401 ,000 -98,399 -59,934
3 -24,667(*) 8,3401 ,018 -43,899 -5,434
4 -167,333(%) 8,3401 ,000 -186,566 -148,101
2 1 79,167(*) 8,3401 ,000 59,934 98,399
3 54,500(*) 8,3401 ,000 35,268 73,732
4 -88,167(*) 8,3401 ,000 -107,399 -68,934
3 1 24,667(*) 8,3401 ,018 5,434 43,899
2 -54,500(*) 8,3401 ,000 -73,732 -35,268
4 -142,667(*) 8,3401 ,000 -161,899 -123,434
4 1 167,333(%) 8,3401 ,000 148,101 186,566
2 88,167(*) 8,3401 ,000 68,934 107,399
3 142,667(*) 8,3401 ,000 123,434 161,899
* The mean difference is significant at the .05 level.
DOMEM
AB N Subset for alpha = .05
1 2 3 4
Duncan(a) 1 3 138,900
3 3 163,567
2 3 218,067
4 3 306,233
Sig. 1,000 1,000 1,000 1,000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3,000.

Trung binh cac nghiém thiic a;by, a;b,, a)b, azb, déu khac biét & muc y nghia a = 5%.
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2. Thi nghi¢m 2 yéu td, bd tri kiéu RCBD
VD 8.4: Str dung s liéu bang 8.6

Bang 8.6
RCBD
Yéu té A Yeuto B Khéi
by b, bs
a1bq aib, a;b;
5,5 4,5 3,5 1
al 55 | 45 | 40
6,0 4,0 3,0 3
ab; | axb; azb;
6,5 5,0 4,0 1
t2h)
7,0 5,5 5,0
7,0 5,0 4,5 3
Chét lugng = f(Yéu t6 A, yéu t6 B) {yéu t6 ngoai canh: yéu t6 C}
2.1. Nhap sb liéu
a b C chluong
1 1 1 1 5.4
2 1 1 2 5.5
3 1 1 3 6.0
4 1 2 1 4.5
5 1 2 2 4.4
B 1 2 3 4.0
7 1 3 1 3.5
o 1 3 2 4.0
9 1 3 3 3.0
10 2 1 1 6.5
11 2 1 2 7.0
12 2 1 3 7.0
13 2 2 1 5.0
14 2 2 2 5.4
15 2 2 3 5.0
16 2 3 1 4.0
17 2 3 2 5.0
18 2 3 3 4.5

2.2. Phan tich phwong sai (ANOVA)

Analyze/General Linear Model/Univariate...
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Univariate: Model |3
Specfy Model

" Ful factorial & Custom
Factors & Covanates: Model: Cancel |

(F)
g 3 _bee |
ciF) : [
Build Tem(s) s*b (chon a giit shift chon b)

| Interaction -

Sum of sguares: |Typ-e 1] - | Indude intercept in modef

Tests of Between-Subjects Effects

Dependent Variable: CHLUONG

Type Il Sum
Source of Squares df Mean Square F Sig.
Model 470,917(a) 8 58,865 543,365 ,000
A 4,500 1 4,500 41,538 ,000
B 15,750 2 7,875 72,692 ,000
c ,583 2 292 2,692 116
A*B ,083 2 ,042 ,385 ,690 >a
Error 1,083 10 ,108
Total 472,000 18

a R Squared =,998 (Adjusted R Squared = ,996)

Sig. = 0,69 > «a
= Tuong tac khong cé y nghia.
Vay ta so sanh sy khac biét trung binh ctia yéu t6 A va B.

2.3. So sanh sw khac biét ciia nghiém thirc bing phwong phap LSD va Duncan

So sanh sy khéc biét trung binh ctia yéu t6 A va B. Trong VD nay chi can so sanh sy khac biét
trung binh cta yéu t6 B bang phuong phap LSD va Duncan, ddi v6i yéu td A chi can str dung
kiém dinh F. Vi yéu td A chi c6 hai mic yéu t6.
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Univariate: Post Hoc Multiple Comparisons for Observed Means

Facton(=):
b
c ]

Equal Wanances Azsumed

Post Hoc Tests for:
b

Continue

Cancel

Help

v LSO [ 5-M-K [ ‘waller-Duncan
[ Bonfemom [ Tukey

[ Sidak [ Tukey'sb [ Dunnett

[ Scheffe [v Duncan

[ B-EGWF [~ Hochberg'z GT2

[ R-EGWQ [ Gabnel (= r

Equal Vanances Mot Assumed

|  Tamhane=TZ | DunnettsT3d | Games-Howel [ Dunnett's C

Multiple Comparisons

Dependent Variable: CHLUONG

Mean 95% Confidence Interval
Difference
(1)B (J) B (I-J) Std. Error Sig. Lower Bound | Upper Bound
LSD 1 2 1,500(*) ,1900 ,000 1,077 1,923
3 2,250(*) ,1900 ,000 1,827 2,673
2 1 -1,500(*) ,1900 ,000 -1,923 -1,077
3 ,750(*) ,1900 ,003 ,327 1,173
3 1 -2,250(%) ,1900 ,000 -2,673 -1,827
2 -,750(*) ,1900 ,003 -1,173 -,327
Based on observed means.
* The mean difference is significant at the ,05 level.
Homogeneous Subsets
CHLUONG
B N Subset
1 2 3
Duncan(a,b) 3 6 4,000
6 4,750
1 6 6,250
Sig. 1,000 1,000 1,000

Means for groups in homogeneous subsets are displayed. Based on Type Ill Sum of Squares The error term is Mean
Square(Error) =

,108.

a Uses Harmonic Mean Sample Size = 6,000.

b Alpha = ,05.
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	Một số vấn đề liên quan đến thí nghiệm 
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