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Product recall is becoming an inevitable trend in production in terms of
customer service, which is a key competitive factor. This study
proposes a mathematical model to optimize traceability based on mass
dispersion method to minimize product recall costs. A Mixed Integer
Nonlinear Programming (MINLP) model is established based on batch
size and production lot scattering under the results of risk assessment
according to the Analytic Hierarchy Process (AHP). Data were
collected directly from Phuong Anh Seafood Processing and Import-
Export Joint Stock Company. The results show that the proposed model
is feasible and fully adaptable when the market parameters change.
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Thu hoi san phiam dang tro thanh mot xu thé tat yéu trong san xuat
trong diéu kién dich vy khach hang dang 1a yéu té canh tranh chu chét.
Nghién ciru nay dé xuat mot mo hinh toan dé t6i wu hoa kha ning truy
XUt ngudn dua trén phuong phap phan tan hang loat nham giam thiéu
chi phi thu hdi san phdm. Mot md hinh phi tuyén hdn hop nguyén
(Mixed integer nonlinear programming - MINLP) dugc thiét lap dua
trén quy mo 16 va phan tan 16 san xuét duéi cac két qua danh gia rui ro
theo phuong phap phan tich thtr bac (Analytic Hierarchy Process -
AHP). Dit liéu vé cac tham sé ciia mo hinh dwoc thu thap truc tiép tur
Cong ty Co6 phan ché bién thiy hai san va xuit nhap khau Phuong
Anh. Két qua cho thay mo hinh dugc dé xuat Ia kha thi va hoan toan c6
thé thich ung t6t khi cac thong sb thi truong thay doi.
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1. Gigi thiéu

Ngay nay, nganh cong nghiép thuy san chiu ap luc ngay cang cao tur thi truong trong va ngoai
nudc. Cai thién chat lugng va an toan san pham la viéc budc phai thyc hién. Bén canh d6, yéu cau
vé truy xuat ngudn gc (TXNG) day da thong tin cta hang hoa dang ngdy mot khat khe hon véi
muc tiéu tng phd nhanh véi rii ro va ciing dang tré thanh mot diéu kién can thiét. Trén thyc té,
Lién minh Chau Au (EU) yéu cau “Tat ca céc cong ty thuc pham phai theo dai san pham cua ho,
trong tat ca cac giai doan, bat dau véi cac nha cung cap cho dén khi san pham cudi ciing dén tay
nguoi tiéu ding cudi ciing”, bat dau tir thang 1 ndm 2005 (Diéu 18, tiéu chuan EC 178/2002) [1].
Véi cac su ¢ an toan va chit luong thuc phdm dugc bao cdo thuong xuyén va cac luat dinh mai,
TXNG da tr¢ thanh mot chic nang kinh doanh thiét yéu dé cung cap nhat quan céc san pham thuc
pham chat lwong va an toan cho nguoi tiéu ding trong nganh ché bién thuy san. Nghién ciru vé md
hinh phan tan theo 16 dé ti wu hoa kha nang TXNG trong nganh thuc pham, nhom tac gia Dupuy
va Botta-Genoulaz (2008) [2] da d& xuat mot hudng tlep can moi bang cach cai thién kha ning
TXNG dya trén md hinh quy hoach tuyén tinh hdn hop sé nguyén (Mixed-Integer Linear
Programming — MILP). Két qua tir md hinh cho thay, TXNG gilp quan ly tét van d& vé khung
hoang lwong thuc, giam chi phi thu hdi khi s6 lwong san pham duoc thu hdi giam dang ké. Abid va
Khan (2019) [3] thuc hi¢n TXNG trong chudi cung tng thuc pham (Food Supply Chain- FSC) véi
muc tiéu 1a xac dinh cac dong Iuc (yéu tb chinh) dong vai tro quan trong trong viéc trlen khai thanh
cong hé thong xac dinh ngudn gbc va danh gia cac mdi quan hé nhan qua cua cac yéu td trong FSC
theo phuong phap tiép can DEMATEL (Decision making trial and evaluation laboratory). Két qua
ctia nghién ctru nay cho thay rang cac yéu té thuc day duoc tap hop thanh hai nhém: nhom c6 anh
huong (nguyén nhan) va nhdm bi anh hudéng (tac dong). Muhammad va cong su (2014) [4] da xay
dung mot md hinh toan dé téi wu hoa kha ning xac dinh ngudn goc cia san pham trong chudi cung
g dua trén viéc xem xét cac phan tan 16 hang nham giam thiéu chi phi thu hoi du kién va chi phi
van hanh khac nham ting loi nhuan cho cac bén lién quan. Dai va Tseng (2014) [5] da tién hanh
thiét ké hé thong TXNG dé thu hdi san pham theo mot co ché chia sé loi ich ma theo d6, viéc giam
trach nhiém thu hdi cua nha san xuat do cai thién kha ning TXNG c6 thé duoc chia sé voi cac nha
cung cap dé tao ra nd luc cai thién kha nang TXNG. Két qua cho thiy co ché chia sé I4i suat khong
chi cai thién lgi ich kinh t& ma con cai thién kha ning TXNG cho mdi bén. Cac nghién ciu vé
TXNG trén di cho thiy co ban vé nhu cau cap thiét cia viéc TXNG, nhung da s6 cac nghién cau &
trén chua xem xét nhiéu dén cac yéu t6 lién quan dén cong tac quan tri va van hanh cua nha
méy/cong ty san xuit san pham ma chi tap trung nhiéu vao phan tich riéng 1¢ cac nghiép vu lién
quan dén TXNG hang héa.

Mot trong nhirng vain dé khac dugc quan tdm trong chat luong va an toan vé sinh (ATVS)
thuc pham 1a 1am thé nao dé danh gia rui ro trong TXNG thuc pham. D3 c6 rat nhidu nghién cau
chi ra rang viéc danh gia rui ro trong TXNG dem lai loi ich rat nhiéu cho cong ty cua ho. Han va
Cui (2019) [6] da d4nh gia rui ro vé chét lugng va an toan thyc pham bang phuong phap M6
Hinh Markov An (Hidden Markov Model — HMM) méi dya trén Phan Tich Quan Hé Xam (Grey
Relational Analysis — GRA) dé tao thanh phuong phap tich hgp GRA-HMM. Man Zhang va Hu
(2020) [7] da phat trién kha nang thu hdi san pham dya trén viéc quan ly chét luong chudi cung
tng. Tuy nhién, cac nghién ctru chii yéu tap trung vao viéc ap dung cac cong ngh¢ va hé thong
thdng tin phuc tap dé tang cuong quan ly truy xuit ngudn géc. Nghién ctru nay, st dung mét cach
tiép can mai dé tich hop quan Iy TXNG thuc pham voi cac quy trinh quan Iy hoat dong. M6 hinh
lap ké hoach san xuat tich hop dugc dé xuat trong do yéu to truy Xuat nguon goc lién quan dén
rai ro duoc két hop véi cac yéu td hoat dong dé ti uu hoa hiéu suat tdng thé cua hé thong san
xuit. Nghién ciru diu tra mot cach dinh lugng nhiing loi ich tir viéc tich hop lién mach gitra 1ap
ké hoach hoat dong véi cac can nhac chién lugc vé truy xuat nguon gbc thuc pham va cac van dé
rai ro théng qua mo hinh 1ap ké hoach san xuat dugc d& xuat. Mé hinh ma ching ti xem xét
dugc mo phong nhu hinh 1.
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Hinh 1. Téng quan vé TXNG thuc pham [8]
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2. Co sé ly thuyét
2.1. Qudn tri rai ro

Theo Juttner va cac cong su (2003) [9], SCRM la t6 chirc nhan dang va quan ly rai ro cho
chudi cung ung, thdng qua cach tiép can phol hop gitra cac thanh vién chudi cung g, dé giam
bt 16 hong cho toan chudi cung tng. Mot sé khung quan ly rui ro da dugc dé xuat st dung cac
thuat ngir khac nhau; tuy nhién, c6 mot sy dong thuan rang quy trinh SCRM lién quan dén nim
giai doan lién tiép: xac dinh rai ro; thim dinh, lwong dinh, danh gi4; phan tich; xu ly; va giam sat
(Giannakis va Papadopoulos, 2016) [10].

2.2. M6 hinh phi tuyén tinh hén hgp nguyén

Quy hoach phi tuyen hon hop nguyén (Mixed-Integer Nonlinear Program - MINLP) 1a linh vuc
t6i uu hoa giai quyét cac van dé phi. tuyén vai cac bién sd nguyén lién tuc. MINLPs két hop kha
nang md hinh héa ctia cac md hinh hdn hop nguyén va quy hoach phi tuyén (NLP) thanh mot khuon
khd da dién va linh hoat (Krongvist va cong su, 2019; Bussieck va Pruessner, 2003) [11], [12].

MINLP giai quyét mot 16p rat chung cac van dé téi wu hoa véi su phi tuyén tinh trong muc
tiéu v/ hodc céc rang budc ciing nhu cac bién sd nguyén va lién tuc (Bussieck va Pruessner,
2003) [12], nhu sau:

minz =f(x) +c'y Trong do:

Rang buoc: x 1a vector dinh huéng cua bién lién tuc
h(x) = 0. y 1a vector dinh hudng cia cac bién nguyén
gx)+ My <o0. M 1a mot ma tran
xEX,yeEY. X vaY lacéc tap hop dugc xem xét

3. Phuong phap thuc hién
3.1. Cach tiép can
Nghién ctu ly thuyét vé cac mo hinh toan t6i wu hod trong hoach dinh va quan tri san xuat.
Xay dyng md hinh toan m6 td muc tiéu véi cac rang budc lién quan phu hop vei tinh chat cua
thi truong tiéu thu trén thuc té. o
Str dung phuong phap AHP (Analytic Hierarchy Process) dé xep hang rui ro.
Phan tich va danh gia anh hudng caa cac tham so dén gié tri toi wu.

3.2. Phwong phdp

Nghién ciu nay két hop phuong phap dinh tinh va dinh luong trong qué trinh thyuc hién
nghién ctru. Trong d6:

- Phuong phap dinh tinh: Xem xét y kién ciia chuyén gia vé cau tric cia cac loai chi phi dé
thiét 1ap khai niém co ban vé viéc xay dung mé hinh toén.

- Phuong phép s6, cu thé 1a s dung nguyén ly téi wu hoa trong viéc xay dung mé hinh toan
lam co s& dé xay dung cAc giai phap theo MINLP: Xac dinh céc tham sd, bién sd, lap ham muc
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tiéu va céc rang buoc dya trén hoat dong thuc té dang dién ra va sau do tién hanh phan tich cac
rai ro. C4c rui ro sé dugc xép hang dua trén nguyén ly cua phuong phap AHP.
4. M6 hinh toan
4.1. Gia thuyét

Trong phan nay, MINLP dugc sir dung dé xay dung mo hinh toan hoc ti wu héa tich hgp. Mo
hinh d€ xuat lién quan dén lua chon nguyén li¢u tho, so lugng va kich thuéc cua 16 san xuat. Cac
tiep can MINLP thuong dugc sir dung cho nhitng van dé dugc xem xét trong nghién ctu nay voi
ham muc tiéu dinh luong rd rang hodc ham dinh luong da tiéu chi (Kallrath, 2005) [13]. M hinh
dugc xem nhu mot hé thong san xuat, trong d6 co s& san xuat s€ xur ly nguyén liéu thd tir nha

cung cap hogc thanh pham duoc thu hoi tir khach hang. Céc gia dinh dugc dua ra nhu sau:
(a) Toc d6 san xuat 1a httu han va 1én hon ty 1€ nhu cau

(b) Sy thiéu khong duoc chap thuan
(¢) Nhu cau duoc xac dinh

(d) Chi phi thiét 1ap cho mét loai san pham 1a khong doi

(e) Nguyén liéu thd ludn c6 sin va c6 thé duoc cung cap bai nhiéu nha cung cap

(f) Kich thudc cua 16 nguyén liéu thd cung loai 1a khong ddi

(9) Kich c& 16 san pham bang kich ¢& nguyén liéu tho duoc sir dung trong san pham
(h) Thanh pham dugc giao dén khach hang vao mot khoang thoi gian ¢ dinh

4.2. M0 td mé hinh todn dworc thiét lgp

Trong nghién ctu nay, mot mo hinh toan dé ti wu hoa chi phi lién quan dén qué trinh san
xuat duoc thiet 1ap. Muc tiéu cua nghién ciru huong den la giam thiéu tong chi phi bao gom: Chi
phi thiét 1ap; Chi phi luu kho; Chi phi nguyén vat liéu; Chi phi TXNG va Chi phi marketing.

Céc ky hiéu dugc xem xét:
M: 14 56 luong cac loai 16 nguyén liéu thd trong
Hoéa don vat tu (BOM)
%: s6 lugng 16 hang trung binh trong giai doan lap
ké hoach
Qi s S6 lugng 16 nguyén ligu thirk caa 16 i
P; 1a don gia cua 16 nguyén liéu i.
Pr: Pon gia giao dich cua san pham
P;: Bon gia 16 i loai nguyén li¢u thu k
D: Ty 18 nhu cau cta san pham, don vi / ky
P: Téc d6 san xuat cho mot san pham, don vi /
thoi gian (P < D)
A: Chi phi thiét 1ap don vi, $ / thiét 1ap
H: Chi phi luu kho thanh pham, $/don vi/Ky.
S, (ngay): ngay ké tir ngay no duoc san xuat
cho dén khi san pham bién mét.
S¢ (ngay): thoi han sir dung theo hop dong yéu
cau ctia cac nha ban Ié
A: 12 hé s6 thu hdi cho san pham.

Yrr(k): = 1 néu loai 16 nguyén lidu thi k duoc
str dung trong 16 thanh pham va 0 néu khong.
Ysr(i): = 1 néu loai nguyén liéu k tir 16 i duoc
str dung trong 16 thanh pham va 0 néu khéng.

Y rc(k): = 1 néu loai 16 nguyén liéu k duogc sir
dung trong 16 thanh phan j va 0 néu khong
Ycr(j): =1 néu 16 thanh phan j duoc sir dung
trong 16 thanh pham va 0 néu khdng

i Xép hang ri ro d6i véi 16 nguyén lidu co
anh hudng dén sy an toan cua thanh pham va
¢6 lién quan dén xac suat thu hoi san pham

r; la gia tri cua mae @6 rai ro cua nguyén liéu i.
B la hing sb

s la mirc d6 nghiém trong cua cac nguy co.

[ 1a kha nang xay ra nguy co.

e la anh hudng cia nguy co.

w; la trong s6 cua nguyén liéu i.

Ham téng chi phi s& duoc phat trién tir nghién ctu cia Wang va cong sy (2010) [14] nhu sau:

TC = Csgryp + Cy+ Craw + Crec + Cu- 1)
0 < Q < (SL_SC)f
. - L 4 - t .
Chi phi thiét 1ap san xuat (Cggr ): dugc tinh toan dua vao A, D va Q nhu cong thirc (2):
D
CSET = aA (2)
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Chi phi luu kho (Cp): Trong phan nay, chi chi phi nam giir cia thanh pham ton kho san pham

dugc xac dinh bang cach nhan muc ton kho trung binh (I 46 = ZPQ.Znt + Z?ji'x") v6i H. Do do,
phuong trinh chi phi nam giir hang ton kho c6 thé dugc biéu thi nhur:

Cy = :p_an,;-l_HZ?lixi )

Néu nhiéu 16 nguyén liéu tho duogc tron trong cac 10 san pham hoan thién, nguy co 6 nhiém thuc

pham sg tang 1én. Trong bai nay, s6 lugng 16 san phqm hoan thién (Q) duoc gia dinh bang vai sb
lugng nguyén liéu tho duoc sur dung trong 16 thanh pham, dugc xac dinh theo cong thuc (5).
Q= Yk Yrr(R) XE1Ysp (D Qi (4)
Néu chi c6 mot loai nguyén liéu thé duoc chuyén d6i thanh mot 16 san pham, cong thie (5) sé
duoc hinh thanh.

Yie1Yre(k) = 1. (5)

Chi phi nguyén vat lieu (Cgaw): Thuoc tinh rui ro cua 16 nguyén ligu c6 twong quan véi xac Sut

thu hoi. Trong thuc té, cac 16 nguyén liéu khac nhau dén tir cac nha cung cap khéc nhau thuong

duoc tron 13n voi nhau trong BOM dé hoan thanh ké hoach san xuét hozc can bang chat luong va
chi phi. Do d6, chi phi nguyén vat liéu cho mét giai doan nhu cau s& duogc xac dinh theo cong thic:

Craw = _Zk 1 Yre(R) XE1 Ysp() Qi P (6)

Chi phi TXNG: Theo Wang va cong su (2009a) [15], h¢ sb thu hdi cua mot 16 san xuét cu thé
bi anh huong bai lich st thu hdi ddi véi loai san pham va muc do rui ro cua cac 16 nguyén li¢u
tho duoc st dung trong san xuat. Chi phi TXNG cho mét 16 san xuét dwoc cai tién tir (Wang va
cong su, 2009a) [15], dugc tinh toan nhu cong thic (7).

Crec =D .Pr. A L)1 Ycr() ZkM;1 Yre(k) X1 Ype(D) T (7
Chi phi marketing: Chi phi nay dugc xem la co dinh.
CM = B. ®)

4.3. Gigi thigu vé mo hinh siz dung TXNG
Cong thire chi phi truy xuat da duoc néu chi tiét ¢ phan trén

Crec =D .Pp.A Y)Y, YCF(j)‘ZkM=1 Yre(k) . 9)
A dugc tinh theo Wang va cong su (2009b) [16] bang cdng thic (10).
= |3 (10)
ATi !

Dé xac dinh ty 18 rai ro cua mot san pham hoc 16 nguyén liéu, cac mdi nguy (MN) sinh hoc,
hoa hoc, vat ly va tat ca cac yéu td lién quan dén ching phai duoc két hop trong tinh toan. Céc
MN nay dugc thu thap théng qua cach tiép can dugc cai tién tir nghién ctu cia Wang va cong su
(2008) [17], tir d6 giup do lwong xac suat thu hdi va chi phi ciia n6 trong mé hinh dé xut.

Str dung phwong phap AHP dé xép hang muac do quan trong cia mot MN ddi voi mot MN
hiém khac va xac dinh trong s6 (w;) cho cac MN dugce xac dinh.

Bang 1. M6 hinh cau tric rui ro hoach dinh tong hop

MN riénglé Trongsé MN  Mirc dd MN  Kha ning MN  Anh huong MN Ty lé rairo G
(W) (s) ()] (e) (I,s,€)
X1 wy S1 L el 9(ly,51,€1)
xn Wn Sn ln en g(ln' STL! en)

Bang céch két hop tat ca céc yéu t6 rui ro duoc liét ké trong Bang 1, xép hang rui ro tong thé
cua mot 16 nguyén ligu tho cu thé co thé duoc rat ra theo cong thac (11).
r= Z?’;1 w;-g(si l;, ep). (11)
Khi ndm chi phi lién quan dugc thict 1ap, muc tiéu cua nghién ctru nay la xay dung mot mo
hinh dé giam thiéu tong chi phi, cu thé s€ dugc trinh bay ¢ cdng thuc (12).
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MINIMIZE TC = Cggryp + Cy + Craw + Crec + Ciy. (12)

Rang budc:

0<n<35c CO<Q< 5S¢y 0 <y <M g < 5. < Sy <O,

0 day, s6 luong 16 hang, x;, CO the dao dong gitra mo| lan giao hang. Trong thuc té, cac nha
lap ke hoach khdng biet so lugng chinh xac cho tung 16 hang trong thoi ky ke hoach va thuong
du bao nhu cau dya trén doanh so ban hang trude d6. Vi the, so lugng 16 hang trung binh trong
ky ké hoach duoc sir dung & day va co thé dugc lay nhu sau:

Si— sc 5M

_ 1 Q
xX=- X =- (13)
Do d6, mirc ton kho trung binh trong ky ké hoach c6 thé duoc dién dat nhu sau:
Q? (n+1)X
Lwe =55 S > %, (14)
Ham chi phi dugc cho dudi dang
TcngJr2 R L (15)

Ham s6 TC trén cong thac (15) van khong thé kha vi vi n6 chira bién s6 nguyén n. Khan va
Sarker (2002) [18] da phat trién mot phuong phap kham pha trong d6 giai phap ban dau cho sb
lugng 16 san xuit duoc xac dinh bang cach nai 16ng yéu cau vé tinh toan ven. Thdng qua viéc
thay thé cong thirc (13) cho gia tri X vao cong thic (15), ham téng chi phi méi dugc theo cong
thuc (16).

TC _—A+‘;’;‘:'+Q;'+ +CM. (16)
Bang céach phan biét ham chi phi dbi véi san xuét s6 lwong 16 Q, cac dan xuat thu duoc 1
arc DA  XH _( H 9°TC _ 2DA
E ‘ QZ Z_Pt+5' 29 ‘—?>0. ’ ’(17)
Dao ham trén x&c nhan rang tong chi phi 1a mot 1i chirc nang. Giai phéap sé lwong 16 téi wu
% , . «_ | 2DAPt
Q* sau do thu duogc nhu sau: Q*= GiPOH (18)

Déi véi md hinh tich hop duoc dé xuat, khi mo phong tat ca két hop céc gia tri nhi phan va
cac gia tri nguyén, phan tich giai phap toi uu ciing 6 thé dat duoc va6i nhi phan di cho va cac gia
tri nguyén. Sir dung mot san pham bao gébm mét loai nguyén liéu thd (M = 1) 1am vi dy, muc

tiéu chae nang co the dugc don gian hoa nhu sau:

QxH QH XH D
TC = F + % +—+ x? + DPFAZL?=1 YSR(l')Ti + 62i2=1 YSR(i)QiPi +CM. (19)

Trongd6: 0 < Q < (S, — Sc)x/t.
5. Truong hep dién hinh

Gi4 tri cAc tham s trong mo hinh dwoc thu thap tir Céng ty C6 phan ché bién thily hai san va
xuat nhap khau Phuong Anh & Lung Sinh, xa Dinh Thanh A, huyén Dong Hai, tinh Bac Liéu ¢6
c4c gid tri nhu sau: Gia thu mua tir nha cung cip 1a 101.000 vnd/ 1kg = (35 con): 4 16 nguyén liéu
dugc cung cap boi 2 nha cung cip khac nhau. Thanh pham dap tmg nhu can cho 1 nha béan I¢
trong 1 thang. Thong s dau vao nhu sau D = 1.000 kg, P = 2.200 kg, A = 3.600.000 VND/1
lan thiét 1ap, H = 21.000 VND, X¥ = 90 16, PF P = 105.000 VND, S; = 12 thang, S, = 11
thang, 1 = 0.1%. BDoéng vao bao PA/PE lkg/bao hit chan khdéng, 10kg/ carton va chi phi cho
viéc gisi thieu san phim 1a 1.000.000 VND. Van chuyen bang container, thoi gian giao hang la
20 ngay ké tir ngay ky hop dong (u6ce lugng ti 1€ thu hoi san phdm hang nam la 15%).

Tlep d6, danh gia rai ro v& san pham tom dong lanh cia nha may ché bién thuy san tai cong ty
c6 phan xuat nhap khau Phuong Anh (xem bang 2). T4t ca cac MN da biét hoac tiém an duoc xac
dinh va nguyén nhéan cta ching dugc liét ké. Cac MN xac dinh dugc dua vao ba loai: MN sinh
hoc, hda hoc va vat ly. Mdi MN dugc phan loai thém theo: muc do nghiém trong, kha ning anh
huong xau dén sac khoe do tiép xtc véi MN va s6 lugng san pham tiép xtc véi MN.
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5.1. Phwong phdp danh gia rii ro

Lee (1996) [19] da phat trién mot hé thong Xep hang 11 cap, theo do, cap do va tim quan
trong cua cac yeu td rai ro dugc ‘phan loai. Cach tiép can nay ciing dugc Sadiq va Husain (2005)
[20] sir dung dé wéc tinh rui ro tong hop ciia cac hoat dong méi trudng khac nhau. Theo céch tiép
can cua Lee (1996) [19], c4c gia tri ngdn ngit hién thi tir 1 dén 11 da duoc s dung dé biéu thi cac
s6 Fuzzy tam giac, nhu duoc liét ké trong Bang 2.

Bang 2. Phan logi ngdn ngir ciia Cac yéu to nguy hiém va TFN tuwong img

Cap dd Mire d9 nghiém trong Mire d9 kha ning Mirc d tiép x(c cia SO Fuzzy tam giac
cua MN cia MN MN
1 Chic chan nhe Chic chan thap Tbi thiéu (0,0;0,0; 0,1)
2 Cuc ki nhe Cuc ki thap Cuc ki it (0,0;0,1; 0,2)
3 Khé nhe Khé thap Khé it (0,1;0,2; 0,3)
4 Nhe Thap it (0,2;0,3; 0,4)
5 Hoi nhe Hoi thap Hoi it (0,3;0,4; 0,5)
6 Vira phai Vira phai Mot it (0,4; 0,5; 0,6)
7 Hoi nghiém trong Hoi cao Hoi nhiéu (0,5; 0,6; 0,7)
8 Nghiém trong Cao Nhiéu (0,6;0,7;0,8)
9 Khé nghiém trong Khé cao Khé nhiéu (0,7;0,8; 0,9)
10 Cuc ki nghiém trong Cuc ky cao Rat nhiéu (0,8;0,9; 1,0
11  Chic chin nghiém trong Chic chin cao Tét ca (0,9; 1,0; 1,0

Theo tac gia Saaty (1990) [21], mirc d6 quan trong cua AHP duoc thé hién cu thé trong bang 3.
Bang 3. Bang xép hang mite dg quan trong ciia AHP
Mirc d§ quan trong Giai thich

1 Ut tién bang nhau
3 Uu tién vira phai
5 Hoi uu tién hon
7 R4t wu tién
9 Vo cung uu tién
2,4,6,8 Khoang trung gian gitra cA&¢c mac do trén

Kich thudc cua ma tran so sanh (4) 1a nxn trong d6 n 1 s6 tiéu chi hoic lva chon thay thé.
Cac yéu to cua ma tran la a;;. Ma tran A duoc coi la nhat quan néu tat ca cac yéu to c6 tinh bac
cau va tuong chang han nhu:

1 aijz ... Qin
_ _ | ax 1 ... azp
A= (aij)nxn =1 . . :
an1 An2 . 1
) 1
Trong d6: a;; > 0, a;; = i a; = 1.
Wi
Yoy ai

Y7, a;; latong cua cac cot

Trong s6 ciia mdi hang duoc tinh bang cach lay tong cAc gié tri cia méi hang chia cho n, cu
thé: Trong s6 cua yéu té i = w; :%W” (20)

Vige danh gia doi hoi mirc d nhat quan ciia ma tran A, theo Saaty (2008) [22], ta c6 thé sir
dung ty so nhat quan cua dir liéu (Consistency Ratio — CR) d€ danh gia tinh hop ly cua cac gia tri
murc d§ quan trong cua cac tiéu chi. Ty so nay la ty I¢ gitra chi s6 nhat quéan (Consistency Index -
CI) va chi s6 ngau nhién (Random Consistency Index - RI):

CR= ¢ (21)
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Amax—n

Theo Fikri Dweiri (2016) [23], giatri A = X AW
Bén canh dé, da c6 nhiéu cudc thir nghiém tao ra cdc ma tran ngau nhién va tinh ra RI. Theo
Saaty (2008) [22], RI tuong tng V6i cac cip ma tran s& dwoc sir dung trong nghién ctu nay va
duoc trinh bay nhu bang 4.
Bang 4. Chi so dau tién RI
n 1 3 4 5 6 7 8 9 10 11 12 13 14 15
RI O 052 09 112 112 132 141 145 149 152 154 156 158 1,59

Néu gié tri ty s6 nhat quan CR < 0,1 thi két qua duoc chap nhan vi sy danh gia cia cac
chuyén gia trong dbi nhat quan. Nguoc lai, néu CR > 0,1 su danh gia nay khong nhat quan.
Béng cach &p dung phuong phap xép hang rui ro, danh gia rui ro cho phép dudi chi s6 Fuzzy
sau d6 duoc sir dung dé dinh lwong murc do rui ro cua cac MN riéng 1é duoc danh gia trong Bang
5, theo d6 cac thang do cua s, | va e vai nhom bam bao Chét luong (QA).
Bang 5. Ddnh gid rui ro dua trén Fuzzy doi voi cdc moi nguy riéng lé cia tom déng lanh

Nhém Céac MN Kyhigu s | e g¢(le)

- Sy hién dién cua mam bénh va sinh vat hu hong trong
thit séng do kiém soat nha cung cap kém.

Sinhhoc - Su phat trién cia mam bénh va sinh vat hu hong do lam X2 6 4 10 0,316
dung nhiét d¢ tai nha cung cap/ chuyén cheé.
- San pham giao ngoai thoi han sir dung. X3 6 3 10 0,221

X1 6 5 10 0,412

Hoa hoc - O nhidm hoa chat tay rira mang theo /sir dung trén xe. X4 5 2 5 0049

- O nhiém tir tac dong bén ngoai, cd thé 14, tir bao bi ban/hu
Vitly hong do kiém soat nha cung cap kém cua san pham dong g6i/ X5 6 4 5 0,148
kiém soat co quan nudc ngoai khong day du tai nha cung cap.

Dé xac dinh trong s cua cac 16 nguyén lidu dau tién can lay y kién cua 30 chuyén gia. Cac
chuyén gia s& cho diém céc MN dua trén bang 3. Sau d6 ap dung phuong phap AHP ¢6 dugc bang
thong sé d6i xing. Cudi ciing ap dung cong thirc (20) dé tim trong sb cua cac MN cho bén 16 nguyén
liéu chi tiét & bang 6, 7. Sau dé, chi s nhat ‘quan dugc tinh todn va déu trong gidi han cho phép.

Bang 6. Udsc tinh trong sé rii ro thong qua AHP d6i véi 16 1 va 16 2

MN L61 ] L6 2 ]
X1 X2 X3 X4 X5 Trongso X1 X2 X3 X4 X5  Trongso
X1 1 2 3 5 3 0,397 1 2 3 5 3 0,402
X2 172 1 2 5 3 0,276 1/2 1 2 3 1 0,214
X3 3 12 1 3 2 0,162 1/3 1/2 1 2 3 0,173
X4 5 us 13 1 12 0,060 1/5 1/3 1/2 1 2 0,103
X5 13 13 12 2 1 0,105 1/3 1 1/3 1/2 1 0,108

Vi 16 1: Chi s6 nhat quan Cl = (0,022) va ty I¢ nhat quan CR = (0,0554).
Rui ro tong hop n = YV, w;g(s; li,e) = 0,26 *0,412 + 0,23*0,316 + 0,20*0,221 +
0,142*0,049 + 0,16*0,14 = 0,255
Vi 16 2: Chi s6 nhat quan Cl= (0,108) va ty 18 nhat quan CR= (0,09)
Rui ro tong hop:ry, = YN, wig(s;, 1, e;) = 0,292.
Bing 7. Udc tinh trong sé riii ro théng qua AHP d6i véi 16 3
L6 3 Lo 4

MN X1 X2 X3 X4 X5 Trongsd X1 X2 X3 X4 X5  Trongsbd
X1 1 12 2 3 5 0,277 1 2 3 3 5 0,399
X2 2 1 3 5 2 0,384 172 1 2 5 1 0,239
X3 172 13 1 2 3 0,161 13 12 1 2 3 0,167
X4 3 15 12 1 2 0,095 3 15 12 1 12 0,076
X5 15 12 U3 12 1 0,083 15 1 13 2 1 0,119
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Vi 16 3: Chi s6 nhat quan Cl= (0,089) va ty I nhat quan CR=(0,074).
Rui ro tong hop i3 = YV, w;. g(s;, 1, e;) = 0,287.
Vi 16 4: Chi sb nhat quan CI= (0,085) va ty I¢ nhat quan CR= (0,072)
Rui rotong hopry, = YN, w;. g(s;, 1, e;) = 0,298.
5.2. Phwong phdp gidi
'Dua trén BOM va thong tin kiém ké nguyén liéu tho, tat ca cac két hop cua gié tri nhi phan c6
thé dugc thu nh;in. )
S0 16 hang toi wu khi khong ¢o chi phi truy xuat la:
% 2DAPt 2x1.000x3.600.000x2.200x7
Q"= (X+Pt)H (90+2200x7 )x21.000
S6 lugng 16 hang trung binh X duoc str dung trong phuong trinh (18) nhu sau:
Q* 583.836
n=_—=—"—= 6.487.
~ Biing cach nhap cac két hop ¢ duoc ciia cac gia tri nhj phan vao ham muyc tiéu (19), giai phap
t61 wu cho céc ket hop do c6 the duge phén tich thong qua phuong phap gan dung dugc thao luan
trude do. Mo phong so6 dugc trién khai vai dix liéu dau vﬁo, h¢ so xac suat thu hoi (1) c6 duoc thong
qua cac ho so thu hoi trude do cia mot mat hang san pham cu thé trong ba nam qua.

~ 583.836.

MINTC = 24+ Z0 4+ E 1 20t D Pp TE, Yor (D + g Xies Ysr(D Q- Pi
Rang budc:
0< Q<8508 0<Q<eé.

5.3. Phan tich két qud

Téng chi phi duoc tinh bing cach md phong sb lugng 16 san xuét tuong tmg duoc trién khai
trong nha san xuat thuc pham théng qua md hinh tich hop.

Truong hop dau tién tong chi phi chua tich hop chi phi truy ngudn géc. Tir s6 lugng cua 4 16
nguyén lidu Q ta tinh duoc s6 mau n va cac chi phi bao gom chi phi thiét Iap, chi phi nguyén vat
liéu va chi phi luu kho. Trong d6, chi phi Marketing va thong s6 XH /2 1a ¢b dinh véi gié tri lan
lrot 14 1.000.000 va 945.000. Sau khi tinh duoc tong chi phi, s6 lwong trong 16 nguyén liéu duoc
tang dan theo cap s6 cong nham xem xét dé tim duoc s6 lwong 16 nguyén liéu c6 tong chi phi tdi
uu nhat, dwoc the hign chi tiét & bang 9.

Bang 8. Tong chi phi chwa tich hop chi phi TXNG

n CH
Q1Q2Q3Q4=0Q Q Cserup  Q*Xx*H/2*P*t Q*H/2 X *H/2 Craw cM TC
/x

15 10 5 5 04 35 102.857.143 2.148 367.500 945.000 101.300.000 1.000.000 206.471.791
85 80 75 40 3,1 280 12.857.143 17.182 2.940.000 945.000 101.500.000 1.000.000 119.259.325
155150 145 75 5,8 525 6.857.143 32.216 5.512.500 945.000 101.513.333 1.000.000 115.860.192
165160 155 80 6,2 560 6.428.571 34.364  5.880.000 945.000 101.514.286 1.000.000 115.802.221
175170 165 85 6,6 595 6.050.420 36.511 6.247.500 945.000 101.515.126 1.000.000 115.794.558
185180 175 90 7,0 630 5.714.286 38.659 6.615.000 945.000 101.515.873 1.000.000 115.828.818
195190185 95 7,4 665 5.413.534 40.807 6.982.500 945.000 101.516.541 1.000.000 115.898.382

Tur bang 8, tong chi phi téi wu nhat 12 115.794.558 véi s lwong trong 4 16 nguyén liéu lan
luot 14 175, 170, 165 va 85.

Trudng hop tong chi ph| tich hop chi phi truy nguon goc Tir s6 lwong cua 4 16 nguyén ligu Q
ta tinh duoc s6 mau n va cac chi phi bao gom chi phi thiét lap, chi phi nguyén vat liéu, chi phi luu
kho va chi phi truy xuat ngudn goc. Trong dé chi phi Marketing va thong so xH /2 la cb dinh voi
gid tri lan luot 1a 1.000. 000 va 945.000. Sau khi tinh dugc tong chi pht, s6 luong trong 16 nguyén
lieu duoc tang dan theo cap s6 cong nham xem xét dé tim duogc sé lwong 16 nguyén liéu c6 tong
chi phi téi wu nhit duoc thé hién chi tiét & bang 9.
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Bang 9. Tong chi phi cé tich hop chi phi truy xudt nguon

Q1 Q2 Q3 04 3/7 Q Csemp Q*JZ*H/Z*g’I‘-: Q*H/2 Craw Crec TC
10 5 5 10 04 35 102.857.143 2.148 367.500 101.300.000 976.670 207.448.461
70 65 35 70 2,7 245 14.693.878 15.034 2.572.500 101.495.918 6.933.650 127.655.980
80 75 40 80 3,1 280 12.857.143 17.182 2.940.000 101.500.000 7.926.480 127.185.805
90 85 45 90 3,5 315 11.428.571 19.330 3.307.500 101.503.175 8.919.310 127.122.886
100 95 50 100 3,9 350 10.285.714 21.477 3.675.000 101.505.714 9.912.140 127.345.046
110 105 55 110 4,3 385 9.350.649 23.625 4.042.500 101.507.792 10.904.970 127.774.537
160 155 80 160 6,2 560 6.428.571 34.364 5.880.000 101.514.286 15.869.120 131.671.341

Tir bang 9, ta thiy duoc tong chi phi toi wu nhat 1a 127.122.886 vai s6 lugng trong 4 10
nguyén liéu lan luot 1a 90, 85, 45 va 90

Ta thay, t6ng chi phi so v6i ban du c6 thay doi, va ting thém mot mac chi phi khéng ¢ dinh
theo kich ¢& 16 hang. Mac du khi khéng c6 chi phi truy xuat thi chi phi san xuat téi thiéu c6 it
hon, tuy nhién viéc ban hang hién nay rat 1a kho khan, chi ting thém khoang phan trdm chi phi
truy xuat nho trong tong sb chi phi san xuit, c6 thé gitip cong ty dam bao duoc san lwong béan
hang sé& dugc duy tri & mo muc do nao do.

\
\\¥

——3
—

Hinh 2. Buong tong chi phi so véi sé lwong 16 san xudt

Sau khi tong chi phi da dugc tich hop chi phi truy xuét vao thi mé hinh dwoc t6i wu hon, s6 16
hang Q giam con 280 va thoi gian giita cac 16 hang n gidm con 3 tor d6 giam duoc chi phi van
chuyén, chi phi ton kho va mét s6 chi phi khac, va s tién bé ra cho chi xuat ngudn g chiém 6%
tong chi phi hoat dong doanh nghiép.
6. Két ludin va dé xuat

Nghién ciru ndy tap trung vao viéc &p dung MINLP dé xay dung md hinh toan hoc tdi wu hoa tich
hop. M6 hinh d& xuit lién quan dén lya chon nguyén liéu thd, s6 lugng va kich thude caa 16. Nghién
ctru ndy sir dung phuong phap danh gia rui ro AHP dé danh gia rai ro cua 16 san pham, va sir dung
phan mém Microsoft Excel d¢é tinh toan cac sb lidu va phan tich 6 nhay, danh gi4 anh huong cia
cac tham s6 dén gié tri tbi wu. Ngoai viéc minh hoa mé hinh duge dé xuét, nghién ctru dién hinh cho
thdy rang cach tiép can tich hop la mot cach hiéu qua dé cai thién hoat dong va hiéu sut truy xuét
nguon goc. Dir liéu vé cac tham s6 ciia md hinh trong truong hop dién hinh s& dugc thu thap truc
tiép tir Cong ty C6 phan ché bién thay hai san va xuat nhap khau Phuong Anh. Két qua cho thay
md hinh dugc dé xuét 13 kha thi va hoan toan c6 thé thich wng tét khi cac théng sb thi truong thay
do6i. Pong gop chinh ctia nghién ciru 1a d& xuat d6i méi quan ly hoat dong van hanh trong cong ty
ché bién thily san, trong d6 cac van dé chat lwong va an toan thuc pham duoc tich hop lién mach
VGi cac yéu t hoat dong trong qua trinh 1ap ké hoach san xuit. Tuy nhién, md hinh toan chi méi
dugc xem xét & cip do mot doanh nghiép. Do dé, cac nghién ciru trong twong lai nén mé rong xem
xét nhiéu truong hop dién hinh hon d tinh xé4c thuc ciia mé hinh duoc cong nhan rong rii hon.
Lol cam on

Nhém tac gia chan thanh cam on Truong Pai hoc Can Tho da tao diéu kién dé thuc hién nghién
ctru ndy. Nghién ciru duoc hd tro bai dé tai nghién ctu khoa hoc ciia can bo, mé s T2020-05.
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Nghién ctu sinh Nguyén Thén’g Loi duoc tai trg béi Tap doan Vingroup va hd trg bdi chuong
trinh hoc bong do tao thac si, tién si trong nudc cua Quy Poi moi sang tao Vingroup (VINIF),
Vién Nghién ciu Dir liéu 16n (VinBigdata), ma sé VINIF.2020.TS.26.
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