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L&i néi dau
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Phan tich cam quan - Phwong phap luan - Xép hang

Sensory analysis - Methodology - Ranking

1 Pham vi ap dung
Tiéu chudn nay quy dinh phuong phép danh gia cam quan véi myc tidu sip xép day mau thir theo thir ty.

Phuwong phap nay cho phép dénh gia sy khac biét giba mét sé mau dua trén cudng dd clia mét thudc
tinh don 1€, clia mét sé thuéce tinh ” hogic clia mdt cam gidc tdng thé. Phwong phap ndy dwoc ding dé
xac dinh sy khac biét néu c6, nhung khang thé xac dinh mire d clia sy khac biét gitra céc méu.

Phiwrong phép nay thich hep trong céc treémg hop sau:

a) danh gia ndng lyc cta nguwdi thir cdm quan
1) huén luyén ngudi thir;

2) xac dinh ngudng cdm nhan clia céc ca nhan hay clia ca nhom;

b} danh gia san phdm
1) sép xép so bd miu
i) theo mdt tieu chi mé ta,
i) theo thj hiéu;

2) xéc dinh anh hudng dén cac mre curdmg d6 clia mot hodic nhidu chi tiéu (vi dy nhw thir t cla 46
pha loang, dnh hwdng clia nguyén ligu thé, clia phirong thire san xudt, d6ng gdi hodic bao quan)

i} theo mét tiéu chi mé ta,

i) theo thj hiéu;

3} xéc dinh thir ty wu tién trong phép thr thi hidu toan dién.

" Trong trrémg hop nay, m&i thudc tinh duge thiv bi mét phép thir khac nhau trén cliing san phdm v&i ma khac nhau va
dugc trinh bay véi thir ty khac nhau déi véi cling mit nguwdi thr cédm quan.
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2 Tailigu vién dén

Céc tai liu vién din sau rat cAn thiét cho viéc ap dung tiéu chudn nay. Déi véi céc tai liéu vién dan ghi
nam cong bé thi ap dyng phién ban dwoc néu. DI v6i cac tai ligu vién dén khong ghi nam cong bbd thi &p
dung phién ban méi nhét, bao gdm ca céc stra ddi, bd sung (néu c6).

TCVN 8244-1 (1SO 3534-1), Théng ké hoc — Tir vimg va ki higu — Phan 1: Thuét ng® chung vé thong
ké va thudt nglr dang trong xéc suat

TCVN 11182 (ISO 5492), Phéan tich cdm quan — Thuét ng¥ va dinfr nghia

ISO 6658, Sensory analysis — Methodology — General guidance (Phén tich cdm quan — Phuong phap
luén — Hwéng dén chung)

ISO 8586-1:1993 7, Sensory analysis — General guidance for the selection, training and monitoring of
assessors — Part 1: Selected assessors (Phén tich cdm quan — Huong dén chung doi voi viéc hea chon,
huén luyén va giam sat ngui thir— Phén 1: Nguoi thir duoc fira chon)

ISO 8586-2 ", Sensory analysis — General guidance for the selection, training and monitoring of
assessors - Part 2: Experts (Phén tich cam quan — Huong dan chung déi voi viée lya chon, huén luyén
va giém sét nguoi thie = Phén 2: Chuyén gia)

ISO 8589, Sensory analysis — General guidance for the design of test rooms (Phén tich cam quan -
Huwéing dén chung dbi voi vige thiét ké phong thir nghigm)

ISO 11035, Sensory analysis - Identification and selection of descriptors for establishing a sensory
profile by a multidimensional approach (Phé&n tich cam quan — Xac djnh va lra chon céc thudt ngle mé
1& ddi voi viéc thidt 1ap déc tinh cdm quan theo céch tiép can da chiéu)

ISO 11036, Sensory analysis — Methodology — Texture profile (Phan tich cdm quan — Phuwong phap
lugn - Déc tinh céu tric)

3 Thuat ngi® va djnh nghia

Trong tiéu chudn nay, 4p dung cé4c thuét ngir va dinh nghia néu trong TCVN 11182 (ISO 5492) va
TCVN 8244-1 (ISO 3534-1).

7 1SO 8586-1:1993 va ISO 8586-2:2008 d4 dwgc thay thé bai ISO 8586:2012 Sensory analysis — General guidelines for the
selection, training and monitoring of selected and expert assessors (Phén tfch cdm quan — Hudmg dén chung dbi véi vige lya
chon, huéin luyén va gidm sét nguoi thir duoe chon va chuyén gia dénh gid).
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4 Nguyén tic
Ngur&i thir nhan ddng thoi ba mAu hoic nhigu hon theo thir ty ngdu nhién.

CHU THICH: Béi véi vigc xép hang hai m3u thi phwong phip so sanh cip dbi theo mé td trong TCVN 4831 (ISO 54g5)!"
thwdrng dwgc chon hon.,

Nguwéi thir duge yéu cu xép hang cac miu theo céc tigu chi cy thé: tiéu chi mét chidu (nghfa |a thudce
tinh cy thé hodc d4c tinh cy thé clia mdt thudce tinh) hodc cudng 4§ toan phan (cadm giac tng thé).

Xdc dinh thir tv tdng thé va thye hién so sanh théng ké.

5 Didu kign thir nghiém chung

Khi ¢6 thé, tham chiéu céc tiéu chudn (xem ISO 6658) md ta phuong phap 14y mau, phong thiz nghiém
(xem ISO 8589) va thiét bj, dung cu.

Khi chudn bj mau thr, cAn xem xét c4c didm quan trong sau day:
a) viéc chudn bj, ma hda va trinh bay miu thir;

b) sd lrgng cac méu cb thé so sanh dugc mdt cach dang tin cdy [xac dinh dira trén ban chit cta san
phdm (c4c hiu (rng bdo hoa cam giac)] va thiét ké dwec chon; sé lveng mAu phai duwoc 14y dya trén:

1) loai sén phdm [vi dy: ngwdi ther dwore Ira chon (ISO 8586-1) hodc chuyén gia (ISO 8586-2) ¢6
thé danh gia dén 15 mau don gidn, trong khi nguwdi tiéu ding chi ¢6 thé danh gia ti da 03 mAu san
phdm héng/chat, cay hodc chira ham lugng chit béo cao], va

2) fiéu chi danh gia (vi dy: vi ngot thi it bdo hda hon vj ding);

c) dd chibu sang adi véi cac miu.

6 Ngwei thir

6.4 Trinh do

Trinh d§ ctia nguwdi thir phy thugc vao muye tiéu chia phép thir (xem Phy lyc A).

Tét ca nguwéi thir tét nhét nén cé cling trinh 48, mire ndy dwgc chon dya theo myc dich ciia phép thir:

a) ngudi thir dugc lira chon hodic chuyén gia, dé:

1)  huén luyén ngudi thir,
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2) danh gia dya trén tiéu chi mé ta, vi dy xac dinh nhanh tac déng clia mirc cudng do clia mét
ho#c nhiéu chi tidu (vi dy: thir ty @8 pha loang, anh huwéng clia nguyén liéu thé, cia phuong
phap san xuét, déng géi hodc bdo quan),

3) xac dinh ngwdng cam nhén cua cac ¢4 nhan hodc cta nhém; .
b) ngudi thiz chira qua huln luyén hodc ngudi tiéu ding, da dugc huan luyén vé phuong phép:

1) @& thyc hién phép thir thi hiéu wu tién,

2) khi sép xép so bd cac mau (@& lwa chon mét vai san phdm tir sb lwong 16n san phém, nhw |a
phép thir so bd).

Céc didu kién ma ngudi thir phai tuan thi dwee néu trong 1SO 6658, ISO 8586-1 va I1SO 8586-2. Nguwoi
thir phdi dwoc huin luyén v& quy trinh x&p hang va cac tir mé ta duwoc chon dé str dung.

6.2 S lwong ngwdi thir
86 lwong ngudi thie phy thude vao myc tiéu cla phép thir (xem Phy iuc A).

Khi kidm tra nang e clia ngudi thiz, huln luyén ngudi thir hodc xac dinh ngudng cam giac clia cac ca
nhan hay c4c nhém thi khong yéu clu sé legng téi thiéu hay téi da.

Péi véi danh gia m ta san pham, sé lrong ngwdi thir téi thidu dugc xac dinh qua mire @8 cda rui ro
théng ké chép nhan duoc va phai phii hop voi ISO 11035 hogc ISO 11036, tét nhét chon Ay tir 12 &én
15 nguedi thir,

D&i véi xac dinh thir ty U tién trong phép thie thi hidu, s lvong ngudi thie téi thidu diroc xéc dinh qua
murc @ rlii ro théng ké chip nhan dugc, vi dy i thidu 60 ngui thir cho m&i nhém ngudi tiéu ding.

Déi véi phan tich théng ké cac két qua, khi cac yéu té khac la trong duong (vi du: cac didu kién thlr
nghiém, trinh o clia ngudi thir), sé Iong ngudi thar cang Ién thi xac suat phat hién cac sai khac cd
tinh hé théng cang Iém khi xép hang cac san pham.

6.3 Théo lugn so bd
Ngu&i thir phai duegre théng bao v& myc dich clia phép thir, nghia la viéc xép hang cac mau thir.

Néu cAn, ¢6 thé thuc hién mot minh hoa clia quy trinh xép hang. Trong phép thir nay, diéu quan trong
la @3m bao tAt ca ngudi thir d&u co nhan thirc chung vé& céc tiéu chi clia phép thir. Viéc thao luén so
b khong duoc tac ddng dén ki vong clia nhirng ngudi thir.



TCVN 114183:2015
7 Céch tién hanh

7.1 Trinh bay miu
Céc miu phai dwge trinh bay sao cho ngwdi thir khong thé dwa ra két ludn vé mau.

Chu#n bi m&u ngoai tAm nhin clia nguwdi thr va theo cach théng nhét: cling thiét bi, dung cy, cling
lweng sén phdm, cling nhiét 86 va clng céch trinh bay. T4t ¢ sir khac biét khdng thich hop gitra cac
mau phai dugc che gidu dé tranh tac dbng dén vige xép hang. Nén trinh bay mau & nhiét @b st dung
san phim.

Dung cy dwng mAu dugc nhan dang bdi t hop 3 chiz sb, cac sé nay duoc chon ngéu nhién va khac
nhau gitra cac mAu trong mét budi @4nh gia (va tét nhét 12 khac nhau gitra nhirng ngudi thir).

Viéc trinh bay phai tinh dén thiét ké 43 chon. Trong mot thiét ké “khéi hoan chinh”, m&i ngudi thir xép
hang tat cd cac mau. Day 1a quy trinh thwéong duge chon. Nhwng néu sé irgng miu hodic ban chét clia
mAu din dén viéc khdng thé xép hang tat ca cdc miu thi ¢c6 thd s dung thiét ké “khéi khdng hoan
chinh a3 can béng". Trong tredng hep @6, cAn @3m bdo réing moi ngudi thi hoan thanh phin cong
viéc néu trong thiét ké va khéng bd qua bét ki danh gi4 nao.

Pbi voi thiét ké khdi khdng hoan chinh @3 cin bang, mi ngudi thlr dugc gidi thidu mot tap con cac
méu theo thi tw nglu nhién (xem vi dy trong Phu luc C).

CHU THICH: Viéc str dyng mét khéi khdng hoan chinh 43 can biing chi kha thi néu trong thire 6 tdn tai dao ddng khéi. Vi
vay, cin tim dwoc tai ligu vé khdi xac dinh tredc, vi dy Tai liéu tham khao [5] trong Thu muc tai liéu tham khio.

Mdi ngudi thir dwerc gioi thidu k trong sé p méu (k < p). Tap con k mau dwoc xac dinh sao cho khi mot
phain t& thudc thiét ké khéi khéng hoan chinh da can bing, mdi mau dwgc danh gid bdi n trong sb |
ngudi thir (n < j) va méi cp mau dwec danh gis bdi g ngudi thiv. Cé thd cin 13p lai toan bd thiét ké
khéi khdng hoan chinh &3 can béng vai 1An @& dat dwge mirc trung binh vé d9 nhay trong phép xac
dinh. S4 I4n IEp lai dwgc ki hiéu 14 r. Téng cdng, mdi miu dwoc @anh gia bdi r x n ngwdi thir va méi
cap miu duwgc danh gia bdi r x g ngudi thiy.

7.2 Méu chuin

C6 thé diing mAu chudn. Khi @6, cac mu chudn dugc bé tri 1n trong day méu thi.
7.3 K¥ thujt thir nghiém

TAt ca ngwdi thlr phai thye higén trong cling didu kién thr nghiém.

Nguoi thir s8 danh gid méu dugc trinh bay theo th tw ngdu nhién va xép ching theo thir ty véi thude
tinh dinh san.
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Huéng dan ngudi thir tranh d@dng nhét cac thir hang?. Néu mdt ngwdi thir khéng thé phan biét hai
ho#c nhiéu mau thi hwéng din ngudi thir xép cac miu theo thir tir va ghi lai cac mAu khong thé phan
biét trong phan ghi cht clia phiéu tra 13i.

Viéc bb tri mau khdng duwgc gay nén hién twong thich nghi cdm giac va céc san pham 4i &n dinh, c6
thé cin hwdng din mbi ngudi thi the hién x8p hang so bd, sau @6 khdng dinh lai thir ty nay béng
cach danh gid lai cac mau theo thir tyw xép hang.

Mét thude tinh don phdi duge danh gia bdi mot phép thr riéng. Néu can théng tin vé& viéc xép hang
nhidu thudc tinh thi m8i thudc tinh phai dwgc danh gia bang mét phép thi riéng.

7.4 Phiéu tra 1&i
Vi du vé& phiéu tra 161 dwgc néu trong Phy lyc D.

Mz s& mAu khdng nén thé hién trong phiéu tra 1&i tring trong trrémg hop vi tri clia chiing anh hudng
@én ky vong clia ngudi thir vé thi ty x&p hang. Cac thir tw dwge gan cho cac méu don 1€ phéi dwoc
ngui thiz ghi lai vao phidu tré (&,

Tiy theo muc dich clia phép thir va tiy thudc miu thix, cb thé cAn ghi lai cac théng tin bd sung vao
phidu 1rd 16 cy thé.

8 Biéu thj va dién giai két qua
8.1 Téng hop két qua v2 tinh thir hgng chung

Bang 1 minh hoa cho viéc xép hang mét thudc tinh bdi bay ngedi thir trén bdn mBu. Néu thyc hién
xép hang lién quan d&n nhidu thudc tinh thi can I4p bang riéng cho tirng thudc tinh.

Né&u c6 th(r hang ddng nhét thi ghi lai thie hang trung binh cGa m&u bi ddng nhét. Trong Bang 1,
ngudi thir sé 2 42 gan cung thi hang cho mAu B va miu C. Ngwdi thr s8 3 da gan cung th hang
cho méu B, mau C va mdu D.

Néu dix liéu khdng bj sét va néu thir hang bi ddng nhét duwc tinh ding thi cac hang sé c6 cling tdng.
Thir hang chung @i v&i m8i mAu thu dwec bing cach bd sung thir hang trong mdi cét. Céc tdng thi
hang cho thay tinh ddng nhét cla thir hang dwoc gan béi toan bd nhém ngudi thir. Néu twong thich
thi cac tdng th( hang sé rit khac nhau, nhung néu khéng twong thich thi cac téng thir hang sé
twong tw nhau.

? Cn tranh xép hang ddng nhét (x&p cac miu v&i cling mot thir hang), chi xép hang ddng nhét khi ngui thir khéng thé phan
biét cac miu,

10
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8.2 Phén tich théng ké va dién giai
Kiém dinh thdng ké dwgc chon phy thudc vao muc dich clia phép thr (xem Phy lyc A).
8.2.1 X4c djnh néng lyc ¢a nhén: hé sé tvong quan Spearman

Dé xac dinh sw théng nhét gitra hai thir tw xép hang (vi dy: viéc xép hang gilra hai nguoi thlr hodc
thir te x8p hang clia mdt nguwdi thir va thi ty-dy dodn qua thdng tin vé méu), hé sé twong quan
Spearman, rs, ¢6 thé tinh nhw sau:

63 d’
re=1- m
trong do:
p  lasb lwgng san phdm dwoc xép hang;
d,  la chénh léch gitra hai thi hang cta mau thi /.

Néu gi4 tri clia hé sd tuwong quan Spearman gan sat véi +1 thi ¢ sy théng nhét cao gitra hai thir t
xép hang. Néu gia trj nay gan béng 0 thi c4c thir hang 46 khdng lién quan véi nhau.

Néu gia tri néu trén gin sat véi -1 thi cac thir tw xép hang rat khéng théng nhat. Can xem xét kha
nang mdt nguwdi thir hidu sai hwéng dan va xép mau theo thir ty ngwee véi chii tam clia ho.

Gia tri t6i han cha rs cAn xac dinh néu sy twong quan quan sat duoc |4 dang k&, dugc néu trong
Bang 2.

8.2.2 Xac dinh nang lyc nhém trong trieng hep thir tr mdu dy tinh trwée hodc khing djnh
thir tw mau di tinh trwéc: Kiém djnh Page ™

Phép phén tich nay c6 thé ding @& xac dinh ligu hdi déng danh gia c6 théng nhét, hodc co thé cam
nhan duore, véi thir hang theo mét s tinh chat ma tap hop miu da biét hodc duoc dy béo sé cb.

Néu Iy ..., [, 14 tdng thi¥ hang Iy thuyét ca p m&u trong thi tw dw tinh trée, gid thuyét khong vé s
khang khéc biét gitra cac mau co thé dwgce viét thanh: Hy: My =... =T,

Gia thuyét thay thé 1a: Hy: 'y < ... ST, trong dé it nhat mdt bt ddng thirc 1a dang.

Déi vai moi sdn phdm, tdng thi hang R,, ..., R, dwoc tinh (trong 6 R, 14 tdng thi hang cda mau diu
tién trong thir ty xép hang da bit, va tiép tuc dén R, dbi véi mAu cudi cling clia ther ty da biét).

Pé kiém tra gia thuyét khdng, H,, tinh hé sé Page L:

1
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L=R +2R, +3Ry +... + 'R,
Hé s6 nay la cao nhét néu x&p hang Iy thuyét cGia cac san phim I3 tai 1ap b&i nhirng ngudi thir.

Trong trwdng hop cac thiét k& khéi hoan chinh, so sénh L v&i cac gid trj tdi han trong Bang 3, twong
{rng voi sb luong ngudi thir, sé Iwgng mau va rii ro 8a chon, d6i véi a = 0,05 hodc a = 0,01.

— Néu L nhé hon gia tr tra bang thi tim thdy s khac biét gitra cac san phdm.

— Néu L bing ho#c Ién hon gi4 trj tra bang thl ¢b sir khéc biét dang ké gitra cac tong thir hang cta cac
san pham. H, khéng duoc chap nhan va H; dwoc chap nhan. Két luén riing ngwdi thir ¢6 xu hudng
xép hang méu theo thir ty dinh trwde.

Néu s6 lvong ngudi thik hodc sb lwgng mau khdng tra duec tir Bang 3, tinh:

L= 12L -3j-p(p + 1)
p(p + Wilp -1

trong G6:
p  lasb leong sdn phdm dugc xép hang;
j  lasé lurong ngwdi thir,

Sé lvgng nay xap xi phan bé chuén.

Ho khéng dugc chap nhan néu L' 2 1,64 (& mirc i ro 0,05) hodc L' 2 2,33 (& mire rli ro 0,01) (xem
Bang 3).

Trong tredng hop cac thiét ké khoéi khong hoan chinh cén béng, tinh:

Lo 12L=3)-k(k+1)(p+1)
Ji-k(k =1k +0p(p+1)

trong G6:
p  12tbng s lwong sdn phdm dwgce xép hang;
k  1asblwong sin phdm dugc tirng ngudi thir xép hang;
j  lasé legng ngudi thir.

$6 lugng nay cling xap xi phan bé chudn.

12
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Hy khéng dwec chép nhan néu L' 2 1,64 (& mie rli ro 0,05) hodc L' 2 2,33 (& mie rii ro 0,01) (xem
Bang 3). '

Do trong gia thuyét H, cac tdng thr hang Iy thuyét 13 bing nhau, két qua dang ké khéng cho biét tht cd
s\ khéc biét gitva cac miu 14 nhan biét dugc, duy chi ¢d si khac biét gila it nhat mét ciip mu duwee
nhan biét nhét quan trong the tiy da dy doan.

8.2.3 So sénh cac san phdm khi chwa c6 thir tr gia djnh

Kiém dinh Friedman (Phan tich phwong sai bing cach xép hang) ® 14 phwong tién tét nht dé minh
chirng nhéan thirc clia nhirng ngudi thir vé sir khéc biét gitra cac miu.

8.2.3.1 Kidm dinh khi c6 s\ khic biét gitea it nhit hai san phdm
Kiém dinh nay 4p dyng khi j ngudi thir cling xép hang p san phim.
Tinh thir hang cla cac tdng Ry, R;, ..., R, clia p méu thdng qua j ngudi thir.

Néu Iy, ..., [ 1a thir tw Iy thuyét clia cac tdng clia p mau thi gia thuyédt khdng v& s khdng khac biét
gitra cac mau c6 thé bidu thj nhy sau:

Hg: M=..= rp
Gia thuyét thay thé Ia khéng phai tit ca cac téng thi hang cla tap hop déu biing nhau.
Déi véi cac thiét ké khdi hoan chinh, gi4 tri kiém dinh Friedman la:

12
j-plp+1)

thir

(RZ +...+ R2)-3j(p +1)

trong do R, 14 tdng thr hang clia san phim th( i,

Néu Fyy > F thi tir Bang 4 xem xét sé ngudi thiy, sé san phdm va rli ro duoc chon, H, bi bac bd. Két
ludn |4 cé sir khéc biét gilra thir tw xép hang cla cac san phdm.

Déi véi cac thiét ké khdi khéng hoan chinh da can bing:

_ 12 2 2)_3r-nPtk+1)
_——r-g-p(k-i-ﬂ(R' +...+Rp) —g

Fine
trong @é:
R, 1aténg thir hang cta san pham i;
r1asé13n ldp lai cla thiét ké khéi khdng hoan chinh da can bang co ban:

13
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k 1a s6 mau ma méi ngudi thir xép hang;

n  la sé 1An ma mdi miu dwrec danh gia trong thiét ké khéi khéng hoan chinh d4 can bang co
ban;

g lasé1an mbi cip mAu dwoc danh gi4 cing nhau trong thiét k& khéi khdng hoan chinh da can
béng co ban.

Néu Fyy > F thi tlr Bang 4 xem xét s6 nguoi thir, sé san pham va rii ro lra chon, H, bi bac bd. Két luan
Ia c6 si¥ khéc biét gitra thtr tt xép hang cGa cac san phim.

Néu sé mau hoic sé ngudi thi khdng tra dwoc trong Bang 4 thi tinh cac gia tri t&i han bing cach idy
X4p Xi tlr xC |y Fi Vi %% vOi p — 1 bac tw do, trong d6 p 14 sb san pham. Gia tri t6i han cla ¥ duoc tra
tlr Bang 5.

8.2.3.2 Kiém dinh dbi voi cac san pham c6 sw khac biét dang ké so véi cac san phdm khac

Néu kiém dinh Friedman cho phép két luin ring cé sy khac biét nhat quan gitra cac thir tyw xép hang
san pham thi tinh chi sé khac biét ¢ ¥ nghfa nhé nhat(LSD) & mirc i ro lwa chon (a = 0,05 hodc a =
0,01) @& xac dinh nhirng san phdm nao khéc biét c6 nghia.

Khi xem xét mirc a (mirc ¥ nghTa, hodc rii ro cla viéc két luan réing khdng cé sy khac biét), phéi chon
mdt trong hai cach tiép can sau day:

a) Néu mire rii ro 4p dung d8i véi mdi cap riéng 1é thi rii ro lién quan dén a. Vi dy: véi rdi ro a = 0,05
{nghia 1a i ro 5 %) thi trong ¢6ng thirc tinh LSD, gia tri cla z (twong tng véi xac suét chudn hai
phia clia @) 1a 1,96. Trwdrng hop nay Ia rdi ro riéng 1&. Néu rdi ro @i véi m8i cap 13 a thi c6 mét ri
ro dbi v&i viéc gan sai khac biét dang k& abi voi mot hodic nhidu cap trong thi nghiém tdng thé, rii
ro ndy I&n hon nhidqu so véi a.

b) Néu rii ro a 4p dung @i véi thi nghiém téng thé thi rdi ro lién quan d&n mé&i cap san phim 1 o',
trong d6 a’ = 2 a/p(p - 1)]. Vi duy: khi p = 8, & muc rii ro a = 0,05 thi a’ = 0,001 8 va khi d6 z
(tvong (¢ng v&i xac suét chuldn hai phia cta a) 12 2,91. Pay 1a thi nghiém ding hay 12 rii ro
tdng thé.

Trong m}u hét cac trwirng hop, diém thir hai néu trén, tire 1a rdi ro thi nghiém dung, hAu nhw ddu lién
quan dén cac quyét dinh thurc té v& s3n phim.

Déi v&i cac thiét ké khbi hoan chinh:

Lso=z/i_'i’£°+_‘)
6
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Déi véi cac thiét ké khéi khdng hoan chinh G4 can béng:

LSD = ZJ?(R . 1)(n-6k -n+g)

Néu khac biét quan sat dwoc gitka cac tdng thir hang clia hai s3n phdm béing hosc Ién hon LSD thi két
lu&n ring hai san pham ¢6 thir hang khéc nhau dang ké.

Néu khac biét quan sat duoc [a nhd hon LSD thi hai s3n phdm khong cé thir hang khac biét dang ké.
8.2.4 Xép hang ddng nhit

Néu hai hosc nhié¢u hon hai thir hang Ia tring nhau thl F trong c&c thiét k& khéi hoan chinh dwgc thay
bing F:

trong do:
E 12 gi4 trj thu dwec nhw sau:

D3t ny, ng, ..., Nk 14 s6 thir hang trung nhau trong méi nhém thir hang déng nhét:

E=(-n)+(-n)+..+(}~n,)
Vi dy : trong Béng 1 ¢ hai nhdm tht hang @8ng nhét:
— nhém thée nhét bat diu tir nguwdi thlr 2 (hai mau B va C la ddng nhét vi n, = 2);
~ nhém thir hai bat dau tir ngudi thr 3 (ba m3u B, C va D |a déng nhét vi n, = 3).
Do dé:

E=(2°-2)+(3°-3)=6+24=30

Vij=7 vap= 4, thue hién kiém djnh, c6 F dugc tinh, st dyng gia tri:

-
F= 0 - W08F

1'7:«4(4’-1)

Sau do so sanh F’ v&i cac gid trj t&i han trong Bang 4 va Bang 5.

15
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8.2.5 So sanh hai san phim: Kidm dinh diu
Trong trwdng hep d3ic biét chi xép hang hai sdn pham, co thé st dyng kiém dinh déu.
CHU THICH: Trong trrérng hop nay, phép thir so sanh cap ddi [TCVN 4831 (ISO 5405)] la phép thir thich hop hon.

Khi ¢6 hai sdn pham A va B, néu ka 14 s6 cach sip xép san phdm A & thlr hang Gau tién va ks 13 sd
cach sdp xép san pham B & thir hang dAu tién, 4t k nhd hon ka hoac ke.

T4t ca két qua "khong khac biét” sé dwroc bd qua.
Gia thuyét khong la:
Ho Ka =K
trong @6 Ka va Kg 1a s6 1an Iy thuyét ma cac san phdm A va B dwgc x&p & vi tri d&u trong toan bd mau.
(“Gia thuyét khong” phat bidu réng A va B dugc xép hang nhw nhau trong toan b mau.)
Gia thuyét thay thé ia:
Hy: Ka# Kg
("Gia thuyét thay thé" phat bidu réing A va B durgc xép hang khac nhau trong toan b méu.)
Néu k nhd hon gié tri téi han trong Bang 6 @i voi long danh gia thye té, H, bi bac bd va c6 thé két
lu&n ring A va B ¢é thir hang khac nhau d4ng ké.
9 Bao cao thir nghiém
Bao céo thr nghiém phai bao gdm c4c théng tin sau:
a) muc dich clia phép thir;
b) mgithéng tin can thiét @& nhan dién ddy dG v& m3u thi
1) sb lwgng mau,
2) mAu chuln, néu str dung;
¢) cécthéng sb thir 43 digc chép nhan
1) sb lugng ngudi thir va néng e cla ho,
2} mbi trrdng thir nghiém,

3) cac didu kién vat lidu;



d)

€)

g)

h)

cac két qua thu dwoc, cling voi phin didn gidi théng ké;

vién dan tiéu chudn nay;

nhirng sai léch so véi tiéu chuln nay;

tén cda nguwdi gidm sat phép thiy:

ngdy va théi diém thie hién phép thi.

Bang 1 - Téng hep két qua va tinh tdng th& hang

TCVN 11183:2015

Ngwi thie Méu Téng
thir
A B c D
hang
1 1 2 3 4 10
2 4 1.5 1,5 3 10
3 1 3 3 3 10
4 1 3 4 2 10
5 3 1 2 4 10
6 2 1 3 4 10
7 2 1 4 3 10
Tdng thir hang 14 12,5 20,5 23 70
d6i v&i miu
CHU THICH: Do mdi nguei thir dugc 4n dinh cling bd th hang nén tng cAc hang 14 nhu
nhau va bng 0,5 x p(p + 1), trong dé p 14 sé lvgng miu.
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Bang 2 - Gi4 trj t&i han dbi véi hé sé twong quan Spearman

Sé lwgng méu Mirc ¥ nghia (a)
a=0,05 a =0,01

6 0,886 -

7 D,786 0,929
8 0,738 0,881
9 0,700 0,833
10 0,648 0,794
11 0,618 0,755
12 0,587 0,727
13 0,560 0,703
14 0,538 0,675
15 0,521 0,654
16 0,503 0,635
17 0,485 0,615
18 0,472 0,600
19 0,460 0,584
20 0,447 0,570
21 0,435 0,556
22 0,425 0,544
23 0,415 0,532
24 0,406 0,521
25 0,398 0,511
26 0,390 0,501
27 0,382 0,491
28 0,375 0,483
29 0,368 0,475
30 0,362 0,467
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Bing 3 — Céc gi4 trj t&i han cia kiém dinh Page trong treyng hop thiét ké khéi hoan chinh

sé ngwdi $6 Iwgng miu (hodc sin phdm) p
ther s | 4] 5| 6 | 7 ] 8|3 | a|5s |6 | 7 |8
Mirc y nghia Mirc ¥ nghia
a=0,05 a=0,01

7 a1 189 | 338 550 835 1204 a3 193 | 346 5683 855 1232

8 104 | 214 | 384 625 950 1371 106 | 220 393 640 972 1401

9 116 | 240 | 431 701 1065 1537 119 | 246 441 717 1088 1569
10 128 266 | 477 777 1180 1703 131 272 | 487 793 1205 1736
11 141 292 | 523 852 1295 | 1868 144 | 298 534 869 1321 1905
12 153 317 | 570 928 1410 | 2035 156 | 324 584 946 1437 2072
13 165 | 343* | 615 | 1003~ | 1525* | 2201* | 169 | 350* | 628" | 1022* | 1553 | 2240
14 178 | 368* | 661* | 1078* | 1639* | 2367+ | 181 | 376" | 674" | 1098* | 1668 | 2407"
15 190 | 394* | 707~ | 1153* | 1754* | 2532~ | 194 | 402* | 721* | 1174* | 1784* | 2574~ :
16 202 | 420" | 754* | 1228 | 1868* | 2697* | 206 | 427* | 767" | 1249* | 1899* | 2740" |
17 215 | 445+ | 800* | 1303 | 1982 | 2862* | 218 | 453" | 814~ | 1325* | 2014* | 28C7"
18 227 | 471" | 846" | 1378* | 2097~ | 3028* | 231 | 479" | 860* | 1401* | 2130* | 3073*
19 239 | 496* | 891~ | 1453 | 2217* | 3193* | 243 | 505* | 906* | 1476* | 2245 | 3240~
20 251 | 522* | 937+ | 1528* | 2325~ | 3358* | 256 | 531* | 953* | 1552* | 2360* | 3406"

CHY THICH: Céc gi# tri dwec @anh ddu sao (*) 13 cac gid tr t6i han, dugc tinh bing phurong phap x&p «i, st dung phan phéi

chudn,
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Bang 4 - Cac gia trj t&i han (F) abi v&i kidm djnh Friedman (mirc rii ro 0,05 va 0,01)

$6 ngweri $6 lwong méu (hoyc san phdm) p
™ s [ el s e | 7] s | 4] s 7
Mirc ¥ nghia Mirc ¥ nghia
a=005 a=0,01
7 7,143 78 9,11 10,62 | 12,07 | 8,857 | 10,371 | 71,97 | 13,69 | 1535
8 6,250 7,65 9,19 10,68 | 12,14 | 9,000 | 1035 | 712,14 | 13,87 | 1553
9 6,222 7,66 9,22 1073 | 12,19 | 9,667 | 1044 | 1227 | 14,01 | 1568
10 6,200 7,67 9,25 10,76 | 12,23 | 9,600 | 1053 | 12,38 | 14,12 | 1579
11 6,545 7,68 9,27 1079 | 1227 | 9455 | 10,60 | 12,46 | 14,21 | 1589

12 6,167 | 7,70 9,29 | 10,81 | 1229 | 9,500 | 10,68 | 1263 | 14,28 | 1586
13 6,000 | 7,70 930 | 1083 | 12,37 | 9385 | 10,72 | 1258 | 14,34 | 16,03
14 6,143 | 7,71 9,32 | 10,85 | 12,34 | 9,000 | 10,76 | 12,64 | 1440 | 16,09
15 6,400 | 7,72 933 | 1087 | 12,35 | 8,933 | 1080 | 1268 | 14,44 | 16,14

16 599 7,73 934 | 1088 | 1237 | 879 | 1084 | 1272 | 1448 | 1618
17 599 7,73 934 | 1089 | 1238 | 881 10,87 | 12,74 | 14,52 | 16,22
18 5,99 7,73 9,36 | 10,90 | 1239 | 884 10,90 12,78 | 14,56 .16,25
19 5,99 7,74 936 | 1091 | 1240 | 886 | 1092 | 1281 | 1458 | 1627
20 599 7,74 9,37 | 1092 | 1241 | 887 | 1094 | 1283 | 14,60 | 1630
o 5,99 7,81 9,49 | 11,07 | 1259 | 9,21 11,34 | 13,28 | 1509 | 16,81

CHU THICH 1: Gi& ¥ F co thé chi 13 cac gia 1ri gian doan, tinh gidn doan & rét ré rét déi voi cac gid tri j va p nhé. Do d6,
khéng thé thu dugc chc gia tr téi han teong Ling hoan toan véi cac ri 1o 0,05 va 0,01

CHU THICH 2: Cac gia tri in nghiéng thu dwpe biing phurong phap xAp xi viri phan phéi 2.
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Bang 5 - Céc gia trj toi han ctia phan phéi * {mtrc rii ro: 0,05 va 0,01)

Sé lwvgng miu | Sé bic ty do Mdc v nghia
(hoic san phim) cla x° a
p (v=p-1) a=0,05 a=0,01
3 2 5,99 9,21
4 3 7.81 11,34
5 4 9,49 13,28
6 5 11,07 15,09
7 6 12,59 16,81
8 7 14,07 18,47
9 8 15,51 20,09
10 9 16,92 21,67
11 10 18,31 23,21
12 11 19,67 24,72
13 12 21,03 26,22
14 13 22,36 27,69
15 14 23,68 29,14
16 15 25,00 30,58
17 16 26,30 32,00
18 17 27,59 33,41
19 18 28,87 34,80
20 19 30,14 36,19
21 20 31,4 376
22 21 327 38,9
23 22 33,9 40,3
24 23 35,2 416
25 24 36,4 430
26 25 37,7 443
27 26 38,9 45,6
28 27 40,1 47,0
29 28 41,3 483
30 29 42,6 49,6
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Béng 6 — Cac gié tri t&i han dbi véi kidm dinh du (hai phia)

S& nguwdi thir Mrc ¥ nghia $6 ngudi thir Mirc ¥ nghia
0 a=0,05 a=0,01 0 a=0,05 a=0,01
1 46 15 13
2 47 16 14
3 48 16 14
4 49 17 15
5 50 17 15
6 0 51 18 15
7 0 52 18 16
8 0 0 53 18 16
9 1 0 54 19 17
10 1 0 55 19 17
1 1 0 56 20 17
12 2 1 57 20 18
13 2 1 58 21 18
14 2 1 59 21 19
15 3 2 60 21 19
16 3 2 61 22 20
17 4 2 62 22 20
18 4 3 63 23 20
19 4 3 64 23 21

20 5 3 65 24 21
21 5 4 66 24 22
22 5 4 67 25 22
23 6 4 68 25 22
24 6 5 69 25 23
25 7 5 70 26 23
26 7 6 71 26 24
27 7 6 72 27 24
28 g 6 73 27 25
29 8 7 74 28 25
30 9 7 75 28 25
31 9 7 76 28 26
32 9 8 77 29 26
33 10 8 78 29 27
34 10 9 79 30 27
35 11 9 80 30 28
36 11 9 81 31 28
37 12 10 82 31 28
38 12 10 83 32 29
39 12 11 84 32 29
40 13 1 85 32 30
41 13 11 86 33 30
42 14 12 87 33 31
43 14 12 88 34 31
44 15 13 89 34 31
45 15 13 90 35 32
Db véi cac gid tri j 1ém hon 80, co thé tinh cac gia tri ti han gin dung bing céch 14y sé nguyén gén nhét nhé hem
(j - 172 = kyfj +1, trong @6 k bling 0,980 0 8i v&i a = 0,05 va bling 1,287 9 aéi véi a = 0,01.
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Phu luc A
(tham khao)

Thiét Iap cac didu kién thir nghiém

TCVN 11183:2015

Béng A.1 - Lwa chon céac théng sé cia phép thir dwa trén myc dich sir dung

i Phwrong phap théng ké
Myc dich cia | Néng lyc cia ngwdi S0 lrgng : 7
phép thir thir ngui thiz S? sanh voi Chwa biét thir hang ciia san
thir ty 43 biét | phidm (so sanh cédc sdn phim)
{thir ndng lrc
ngudi thiv) 2 san phdm | > 2 san phdm
Pénhgianang | 9ot thir dugc chon » Kidm dinh
R hodc chuyén giath | Khéng gi¢i han Sikgatnati
v cam quan dugc chon peatr
: Nguedri thir durgre chon
Panh
nhOndNg | "\ oxe chuyen giathir | Knong giei han
lrc cta nhdm :
cdm quan dwgc chon . . :
: — Kiém dinh Page | Kiémdinh | kigmainn |
©anh gidsdn | Nguei thir du'o'f: ch(,zn T8t nht I tir ddu Friedman
phdm theo tigu | hodc chuyén gia thd >akias
chi md ta cdm quan dugc chen
énh gi4 san T:;t:ig,sti méi
ph&m thec xu Nguwi tiéu dang hom doLwrang
huémg thi hiéu ngudi tieu ding
(& va phan)
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Phu luc B
(tham khao)

Vi du ap dung thyc té — Thiét ké khdi hoan chinh

Céc két qua clia muwdi bén ngudi thir thye hién trén mét day mau thir duge tdng hop trong Bang B.1.

Bang B.1 — Vi du vé danh gia

Ngwai thir Méu

A B c D E

1 2 4 5 3 1

2 4 5 3 1 2

3 1 4 5 3 2

a 1 2 5 3 4

5 1 5 2 3 4

6 2 3 4 5 1

7 4 5 3 1 2

8 2 3 5 4 1

9 1 3 4 5 2

10 1 2 5 3 4

11 4 5 2 3 1

12 2 4 3 5 1

13 5 3 4 2 1

14 3 5 2 4 1
Téng thir hang 33 53 52 45 27

Gia trj Fpng tr kiém dinh Friedman dwoc tinh nhw sau.
Trj=14,p=5 R =33, R,=53,Ry=52 R; =45 Rs = 27.

12

= f (33745374527 +45% +27°)-3x14x(5+1) = 1531
14x5x(5+1)

Finir

Gia trj 15,31 1én hon gié tri néu trong Bang 4 ddi véij = 14, p = 5 & miee ¥ nghia 0,05 (béng 9,32); do d6
c6 thé két luan réing véi ni ro clia sai sé nhd hon hodc bang 5 % thi ndm méu dwoc cdm nhén khéc biét.
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Ngoai ra, ciing cé thé két luan riing hai mau riéng 1€ 1a khac biét néu chénh Iéch tuyét déi gitra cac téng
thir hang cda chidng Ic‘rr_l hon:

M4 x5x(5+1)

LSD = 186 x J 5 =16,40 (& miec rli ro 0,05)

& mire rlii ro 0,05, chénh léch gitra A va B, Ava C, E va B, E va C, E va D 12 dang ké, chénh léch vé
t8ng thr hang cira chdng twong (ng Ia:
A-B:|33-53|=20 E-B:|27-53|=26
A-C:|33-52|=19 E-C:|27-52|=25
E-D:|27-45|=18

Phép phan tich cudi cling ¢é thé cho két qua duoc bidu thi nhu sau:

Y nghia clia phan gach chan nhu sau:
- hai m3u khdng két ndi bAng phan gach chan lign 1a khéc biét dang ké (& mirc rti ro 0,05);
- hai m3u két ndi bdng phan gach chan lidn 13 khdng c6 khac biét ddng ké:

~ A va E khéng phan biét duoc, dwoc xép hang trudc dang ké so véi nhém D, C va B, nhém nay
cling khéng phan biét dwgc. Cé ba nhém gdm nhém chira A va E, nhém chira A va D, nhom chira
B,DvacC.

Trong treéng hop b Iy do chinh dang dé gia dinh tién nghiém trudre khi thr nghiém ring:
thir hang cida E < thr hang cia A £ thiv hang clia D s thiy hang cla C < thir hang cda B

thi c6 thé diing phép thir Page d& kidm tra gia thuyét mét phia nay.

Khi do, gia trj L trong phép thir Page dugc tinh nhir sau:
L=(1x27)+(2x 33) + (3% 45) + (4 x 52) + (5 x 53) = 701

Gié trj t6i han tir kiém dinh Page déi véip =5, j= 14, a = 0,05 14 661 (xem Bang 3).

Vi L 1én hon 661 nén gid thuyét khdng déi véi viéc hoan toan khdng cé khac biét giira ¢cdc miu & mirc
rui ro o = 0,05 bj bac bé.

[
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D& két luan déi véi vi dy nay:
a) dira trén kiém dinh Friedman

—- @ muecriiro 0,05, E khéng khac A; D khéng khac cé C I1&n B; A khong khéc D nhieng A khéc biét
déng ké so v6i C va B; E khac biét dang ké so véi D, v6i C va véi B:

b) xem xét @én kiém dinh Page -

~ nhitng ngudi thir nhan dién sy khac biét gitra céc miu & mure rdi ro a = 0,05; thi hang dugc gia
dinh tir triede 3 dwegc xac nhéan.,
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Phulyc C
(tham khdo)

Vi dy ap dung thyc té — Thiét ké khéi khdng hoan chinh da can bing

Cac két qué cda mudi ngudi thi thyc hign trén ba trong s6 nam miu thir véi thidt ké khéi khdng hoan
chinh @3 cén béng dwoc tdng hep trong Bang C.1.

Bang C.1 - Vi du v8 danh gia

Ngtr&i thir Miu
A B Cc D E
1 1 2 3
2 1 2 3
3 2 3 1
4 1 2 3
5 2 3 1
6 1 3 2
7 1 3 2
8 2 3 1
9 3 2 1
10 1 3 2
Téng thiz hang 8 13 15 16 8

Gid tri Fao tir kiém dinh Friedman duoc tinh nhw sau.
Twj=10,p=5k=3,n=6,g=3,r=1,R, =8, R, =13, Ry =15, R, = 16, Rs = 8:

12

o _3x1x62(3+1]
P 1x3x5x(3+1)

(8 +13% +152 + 167 + 87) )

=116
Gia trj 11,6 Ion hon gié tri néu trong Bang 4 @di véi p = 5 & mirc ¥ nghia 0,05 (bding 9,25); do @6 cb thé
két luain réing véi rli ro cla sai 13i it hon hodic bing 5 % thi nm mAu c6 sy khac biét.

Ngoai ra, cling cé thé két luan riing hai mau riéng 1€ 12 khéc biét néu chénh Iéch tuyst déi gitra cac ting
thi¥ hang cda ching Ién hon:

LSD = 1.96xJ"‘(3"1)"(:"3‘6+3’ = 6.2 (& mirc rili ro 0,05)
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& murc rlii ro 0,05, chénh l&ch gitra A va C, Ava D, C va E, E va C, D va E 1a dang k&, chénh léch vé
tng thir hang cla ching twong Gng la: '

A-C:|8-15|=7 C-E|15-8|=7
A-D:|8-16/=8 D—E:|16-8]=8
Phép phan tich cudi ciing cb thé cho két qua duroe bidu thi nhu sau:

A E B C D

Trong trérng hop ¢d Iy do chinh dang dé gid dinh tién nghiém trréce khi thik nghiém réng:
thir hang cla E s thir hang ciia A s thir hang cGa D < thir hang cta C s thir hang cua B
thi ¢6 thé diing phép thir Page dé kiém tra gia thuyét mét phia nay.
Gid trj L trong phép thi¥ Page dwec tinh nhwr sau:
L=(1x8)+(2x8)+(3x16) +(4x15)+(5x13) =197
Vip=5, k=3,j= 10 nén gia trj L’ tr& thanh:

L= 12x197—3><10><3x4x6=zl4

J10x3x4x2x5%6

Vi L 16n hon 2,33 nén gia thuyét khéng vé viéc hoan toan khéng co khac biét gilra cac mau bj bac bd &

mipe rdiro a = 0,01,
Pé két luan abi véi vi du nay:
a) dua trén kiém dinh Friedman

~ & mure riii ro 0,05, tdng thir hang clia A véa E nhd hon dang ké so véi C va D. B khdng cb6 khac biét
déng ké so véi bén miu con lai;

b) duwa trén kiém dinh Page

— nhirng ngudi thir nhan dién sy khéc biét gitra cac mau & mirc rdi ro a = 0,01; thir hang dwge gid
dinh trwde da dwec xac nhan.
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Phylyc D
(tham khao)

Vi dy vé phiéu tra |&i
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HO VBN ooeovcvrecieenesnee NGAY o= PREP I 882 e

Anh/chi hay ném cac mau tir trai qua phai:

I

Ghi ma sé theo thir ty ting dan vé dd ngot vao cac 6 dudi day:

Nhé nhét Lén nhét

Ma sb

Y kién:
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