Hinh VIL2. P6 thi hang lwu kho trong mé hinh tinh Wilson

Trén hinh VIL.2, ty = y/B duoc goi 1a chu ki hang, chinh la khoang thoi gian tur ldc
lugng dat hang dugc nhap vao kho cho téi khi dugc tiéu thu hét. Do y la murc hang luu
kho cao nhit va do téc d6 tiéu thu hang 12 khong ddi nén y/2 1a mirc hang luu kho
trung binh.

Cac ki hiéu sau dugc su dung:

— K 1a chi phi dat hang (trong hé thong mua bén - kinh doanh) hay chi phi khéi
dong lai (trong hé thong san xuét - kinh doanh, chi phi nay bao gdm céc chi phi vin
phong, hanh chinh cho viéc khai dong lai ddy chuyén san xudt, 1am hop dong ban giao
hang, chi phi van chuyén va xép hang vao kho).

— h 1a chi phi Iuu kho/don vi hang/don vi thoi gian.

— TCU(y) 1a tong chi phi/don vi thoi gian, phu thudc vao y. TCU(y) bao gom chi
phi dat hang va chi phi kuu kho.

Lic @6, ching ta ¢c6 mo hinh sau:

TCU(y) = chi phi dat hang/don vi thoi gian + chi phi luu kho/don vi thoi gian

K
= —+h(1] — Min
y/B (2

Gia st y 1a bién lién tuc, gid tri toi wu y* dugc tim tir diéu kién can (dao ham béc
nhat bang 0):

dTCU KB h 2K
—d (y)z——f)+5=0:>y*= TB (*)
y y

C6 thé kiém tra rang y* ciing théa man diéu kién dii (dao ham bdc hai dwong). y*
dugc goi la luong dat hang t6i wu ( trong cdc he thong mua bdn - kinh doanh) hay dung
luong 16 hang tdi wu (trong cdc hé thong san xudt - kinh doanh).

Nhu vay, chinh sach téi uru cia mé hinh nay 1a: chon luong dat hang mdi lan y* sau
mot khoang thoi gian t; = y*/B nhim dat TCU(y*) = \/2KBh . Ngoai ra, néu thoi gian
dan hang 12 L thi ngudng dat lai hang 1a BL va thoi diém ddt lai hang 1a thoi diém khi
mirc hang 13 BL (md hinh roi vao truong hop bdo cdo theo ddi thuong xuyén). Can chi
y rfmg thoi gian dan héng ludn c6 thé dugc gia str 1a nho hon chu ki hang mot khi hé
thdng di duoc coi 1a “on dinh”.

Vi du 1: Nhu ciu hang ngay vé mot mat hang 1a 100 don vi. Chi phi dat hang la 100
USD cho mdi lan dat hang. Thoi gian nhap b sung hang vao kho 1a khong dang ké. Chi
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phi Ivu kho 14 0,02 USD/don vi hang/ngay. Gid st thoi gian dan hang 14 12 ngay, hay
xéc dinh lwong dat hang toi vu va thoi diém dat hang.

Ta c6 y* = \/ZEB =\/2X1(§)%>2<100 = 1000 don vi, t;, = y*/B = 1000/100 = 10.

Do thoi gian dan hang L = 12 (ngay) dai hon chu ki hang, nén thoi diém dat hang s&
1a 12 - 10 = 2 ngay va ngudng dit lai hang 12 200 don vi. Diéu nay c6 nghia 1a khi hang
trong kho con 200 don vi thi can tién hanh dit mua hang dé bd sung vao kho (cho chu ki
hang 1an sau nira). Nhu vdy, can dat lai hang 1an tiép theo vao thoi diém sau 8 ngay ké
tir khi nhap hang lan trude vao kho.

Chii ¥:

— Cong thirc (*) con duoc viét dudi dang y* = ,/ZTKB = ,/% (**), trong d6 D la

nhu cau hang ca nam (tinh theo don vi hang) con C Ia chi phi luu kho/don vi/nam. That
vay, néu dat B 12 téc do tiéu thu hang/ngay va h 1a chi phi luu kho/don vi/ngay thi D =
360xpB va C = 360xh nén c6 diéu phai chiing minh.

— Hon nita, néu viéc bd sung hang (nhap hang) vao kho khéng c6 tinh tic thoi ma
voi tbe do déu o don vi hang/don vi thoi gian thi cong thirc (**) trd thanh

L[ [wD L
Y T\ ha—p/ay \CA-PBla)

Dé théy rfmg Kkhi o = +oo (b6 sung hang tc thoi) thi cdng thirc (**) c6 dang (¥).

— Trong mét s6 truong hop, ching ta ¢6 thé 4p dung chinh sich “khach hang doi
dot hang méi”: Khach hang da c6 hop ddng mua, nhung trong kho chua c6 hang. khich
hang tiép tuc cho cho t6i khi ¢6 hang d& mua theo hop ddng da ki. Chinh sich nay c¢6
thé lam giam chi phi luu kho, cling nhu 1am giam von “dong’” (tai sao?), nhung c6 thé
lam phat sinh chi phi do bat khach hang chd doi. Chi phi loai nay dwoc goi 1a chi phi
phat sinh do ng hang hay chi phi ng hang (Backorder Cost). Mo hinh tinh v&i mot mat
hang cho phép (cb ¥) dé xay ra tinh trang no hang nhu vay dugc goi 1a mé hinh tra hang
ng (Backordering). Goi C'1a chi phi no hang/don vi hang ng/nam. C6 thé chting minh
dugc céc cong thirc sau ddy cho md hinh tra hang no véi B* 1a lugng hang no t6i uu
trong mét chu ki hang:

2KD C+C/ c . .
= [F—X vaB* = khi ot = +o0 (b0 sung hang tirc thoi),
YT T c+C”’ (b6 sung hang )

2KD c+C/ c . . .
* = X va B* = 1-B/0) (bo sung khong tirc thoi).
Y \/C(I—B/a) C’ cror ) (17P/@) (b0 sung khong )




Vi du 2: Nhu ciu hang ngay vé mot mat hang 1a 5 don vi. Chi phi dit hang 1a 25
USD cho mdi 1an dat hang. Tdc d¢ nhap bd sung hang vao kho 30 don vi/ngay. Chi phi
luu kho 1a 10,56 USD/don vi hang/nam. Nhu cau hang cho cd nam da dugc du bdo la
1500 don vi. Hay xac dinh luong dat hang t61 wu.

Tacsy*= |—2XD  _ | 2X25XI00 _ _ o) 5400 4
C(1-B/a) 10,56 (1—5/30)

Vi du 3: Chi phi dit hang 12 50 USD cho mdi lan dit hang. Tc do nhap bd sung
hang vao kho 10 don vi/ngay. Chi phi luu kho 1a 13,75 USD/don vi hang/nam. Chi phi
no hang 1a 25 USD/don vi hang ng/nam. Nhu cau hang cho ca ndm da duoc du bao la
350 don vi, v6i toc do tiéu thy 1a khoang 1,1667 don vi hang/ngay. Hay x4c dinh luong
dat hang t6i vu va lugng hang no ti wu trong mot chu ki hang.

. 2KD _C+C 2x50x350 13,75+25
Ta c6: y* = XN X =67 don
Cd-pB/oy C 13,75(1-1,1667/10) 25
vi hang
va B* = C -y (1-B/a)= ﬂxmx(l—l’mm]zﬂ don vi hang.
C+C 13,75+25

2.2. M6 hinh tinh m¢t mat hang voéi du trivr dém

R rang rang, mo hinh tinh Wilson 12 kha don gian, trong d6 ching ta da gia thiét:
téc d6 tiéu thu hang 1a khong doi va do d6 luong hang tiéu thu trong khoang thoi gian
dan hang 1a mot hang sd. Gia thiét nay c6 thé 1a chip nhan dugc trong cic bai todn thuc
té néu toc do tiéu thu hang tuy c6 bién dong nhung khong thay dbi dang ké. Mic du
vdy, s& 1a sat voi thyc té hon néu ching ta gia thiét lugng hang tiéu thy trong khoang
thoi gian dan hang 1a bién thién. Vi vdy, ching ta ludn can c¢6 mot lwong du trir dém
trong kho sao cho kha ning hang thiéu hang trong thoi gian din hang 1a thép.

Vi du 4: Vi du nay gan giéng v6i vi du 1 muyc 2.1. Biét toc do tiéu thy hang trung
binh/ngay la B = 100 don vi va d¢ léch chuén cua téc do tiéu thu hang/ngay la v =10.
Chi phi dit hang 1a 100 USD cho mdi lan dit hang. Thoi gian nhap bd sung hang vao
kho 1a khong déng ké. Chi phi luu kho 12 0,02 USD/don vi hang/ngay. Thoi gian din
hang 12 L = 2 ngay. Gia sir luong hang tiéu thu trong khoang thoi gian dan hang 1a bién
ngiu nhién tuin theo phan phdi chuan N (i, Gi) voi = LB = 2x100 = 200, oL =

1042 = 14,14. Hay xdc dinh lugng hang du trit dém B, trong kho sao cho kha nang
thiéu hang trong thoi gian dan hang khong vuot qua mot ngudng o khd thip cho trudc:
P(X =By +LP) < ahay P(X > By + 1) < a. Chon a = 0,05, ta ¢6:
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11811 chi yem diroe mét =6 trana dau Vui 16ona download file adbe
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P(X 2 B + ) 0,05 & P(ﬂz&]sws@ P(zzﬁj <0,05.

oL oL oL

Trong d6 Z 1a bién chuén N(0, 1). Tra bang phan phdi chuin ta c6 toos = 1,64. Do
d6 Bo/14,14 > 1,64 hay By, > 14,14x1,64 = 23,2. Nhu viy, can c6 du trit dém t6i thiéu 1a
23,2 don vi hang, lic d6 xac suat dé X vuot qua 200 + 23,2 = 223,2 1a nhé hon 0,05 hay
mirc an toan dich vu 12 95% (khong dé xay ra tinh trang hang thiéu). Chi phi/nim cho
viéc dam bdo du trit d¢m By, 1a BxC véi C 1a chi phi luu kho/don vi hang/nam. Miic an
toan dich vu cang cao thi chi phi nay cang tang vot.

Chii y: Céc hé thong quan Ii hang du trit c6 thé duoc chia thanh hai dang dua trén
khdi niém thoi diém dat lai hang.

Dang 1: Céc h¢ thong véi thoi diém dat lai hang c6 dinh (Fixed - Reorder - Point
System) nhu trinh bay trong vi du 1 muc 2.1 (can dit lai hang 1an tiép theo vao thoi
diém sau 8 ngay ké tir khi nhap hang lan trudc vao kho) va vi du ngay trén ddy (thuong
xuyén c6 lugng du trit dém trong kho).

Dang 2: Cic h¢ théng véi bao cdo theo doi dinh ki (Fixed - Review - Interval
System). Trong cic hé théng nay, sau mot khoang thdi gian nhit dinh can tién hanh
kiém lai s6 hang con Iuu trong kho. Sau d6 can ctr dy bdo vé toc do tiéu thu hang trong
thoi gian t6i (cho tdi trude khi nhdp hang 1an sau theo ké hoach) dé xdc dinh muc an
toan dich vu (bang phuong phép tuong ty nhu trinh bay trong vi dy trén day). Néu muc
an toan thap (dudi 60% ching han) thi cAn nhap bd sung thém ngay mot dot dat hang.
Viéc nhdp hang bd sung nhu vay c6 thé 1am gia ting chi phi dat hang, nhung lam giam
duoc chi phi luu kho dbi voi lugng hang du trir dém.

2.3. M hinh tinh mdt mit hang véi gia chiét khiau

Xét md hinh tinh mot mat hang véi cic yéu td va tham sb sau:

- Nhu cau hang 1a nhu ciu tinh, ttc 1a tbe d6 tiéu thu hang 1a déu (ki hiéu 1a p).

- B6 sung hang c6 tinh tic thoi.

- Thoi gian dan hang 1a mot hang s6.Tinh trang thiéu hang (so véi nhu ciu tiéu thy
hang) khong xay ra.

- Néu luong dat hang 1a y < q thi gid hang 1a: ¢;/don vi hang, con néu lwong dat
hang la y =2 q thi gi:él hélrrlg la: cz/doq vi hang véi: ¢; >co O day q la ngudng dit hang
duoc vu dai gia chiét khau, hay goi tat 1a nguong chiet khau (Quantity Discount).

Ching ta tinh dugc tong chi phi/don vi thoi gian (bao gdm chi phi mua hang, dit
hang va luu kho) la: Truong hop 1: khi y < q ta ¢c6 TCU(y) = Bci + KB/y + hy/2.
Trudng hop 2: khi y > q ta ¢6 TCUx(y) = Bc, + KB/y + hy/2. Ca hai ham sb TCU,(y) va
TCUs(y) déu dat cuc tiéu tai y, = /2KB/h (xem hinh VIL3)



Cidc db thi cia cdc ham TCU(y) va TCU,(y) trén hinh VIL3 cho thiy lugng dit
hang t6i wu y* phu thudc vao ngudng chiét khiu q. Goi q; 12 nghiém (16n hon) cua
phuong trinh TC U (yy,) = TC Ux(qy), Iic d6 ta c6 thé xdc dinh y* nhu sau:

Truong hop 1: Néu 0 < q < yy, thi y* = y,, (Iiic nay ta dit lugng hang y,, va mua véi
gid chiét khau vdi TCUpsi, = My, xem hinh VIL.4a).

Truong hop 2: Néu yn, < q < q; thi y* = q (Itic nay ta dat lugng hang vira vin bang
ngudng chiét khau q va mua véi gid chiét khau v6i TCU i, = My, xem hinh VIL4b).

Truong hop 3: Néu q > q; thi y* =y, (Idc nay ta dit lugng hang yy, va khong mua
v6i gid chiét khau voi TCUyg, = M3, xem hinh VIL4c).

Chii y: Mb hinh trén ddy c6 thé dugc tong quét héa khi ¢6 nhiéu ngudng chiét khau.

A
Chi phi

111

y

A A
Chi phi Chi phi
TCU, TCU,
Y . 'y 4
M, ? =
Y
R <>
y Ym 4 @y

Hinh VIl 4a. g roi vao vang I: 0 <q <y, Hinh VIL.4b. q roivao vung II: y,, <q < q;

A
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Hinh VIL4c. q roi vao vimg IlII: g =q,

Vi du 5: Xét mo hinh tinh mot mat hang véi gid chiét khau, trong d6: K= 10 USD,
h=1USD, B =5 (don vi hang/ngay), q = 15, ¢,;= 2 USD, ¢, = 1 USD, y,, = /2KB/h
=10.

Tim q; tir diéu kién: TCU (ym) = TCUx(q)) < Bei + KB/ym + hym/2. = Bea + KB/q; +
hq\2. & ql2 -30q, +100=0 < q; = 26,18 (léy) hodc q; = 3,82 (loai). Do ym £q<q
nén chiing ta xét truong hop 2 va quyét dinh chon y* = q = 15.

2.4. M6 hinh tinh nhiéu mit hang véi dién tich kho han ché

M5 hinh nay xem xét hé thong quan 1f dy trir ddng thoi n mat hang (n > 1) véi A 1a
dién tich toi da cua kho luu gitr tat ca cac mat hang. DP6i voi mat hang i bat ki, mdt don
vi hang can a; don vi dién tich, i =1, 2,..., n. Sau day la cac gia thiét cia md hinh:

A LA A X qiA s c
— biéu kién rang budc vé dién tich kho: Y a;y; <A.
i=1
— Céc mit hang dugc bo sung tirc thoi.
— Khéng c6 gid chiét khau.
— Tinh trang thiéu hang khong xay ra.

Céc ki hiéu y;, B;, K;, h; 1a vong dat hang, tdc do tiéu thu hang/don vi thoi gian, chi
phi dt hang/lan va chi phi Iuu kho/don vi hang/don vi thoi gian cho mat hang thi i, i =
1,2,...,n.

Vay chiing ta c6 bai todn ti wu phi tuyén sau:

TCU(Y1, Yoo, V) = z(ﬁﬂ%] — Min, véi céc rang budc
=1 Yi

2.q,y; <A,
i=1

Yi > Oa VI = 1, 2,...,n.



Bai todn nay c6 thé giai dugc bang phuong phép nhan tr Lagrange, hay céc phuong
phép thich hgp khéc.

Truwong hop 1: Tinh cdc nghiém y; = 2K\B./h,, Vi =1, 2,..., n. Néu diéu kién
> a,y; <A duoc thoa man thi day chinh 1a cac luong dat hang t6i .
i=1

Truong hop 2: Cdc nghiém y; khong thod mén rang budc Y a,y; <A. Lic nay c6

i=1

thé 4p dung phuong phap nhan tir Lagrange, hay mot phuong phép t6i wu phi tuyén
thich hgp khac. Sau day, ching ta 4p dung phuong phap nhan tir Lagrange.

Trude hét, can cuc tiéu héa ham Lagrange (v6i A < 0 12 nhén tir Lagrange):

LA, y1.y2....yn) = TCU(y1,y2,...¥n) - 7»(2 a,y; —Aj — Min
i=1

& Z(KB h‘y‘] (iaiyi—Aj% Min
=1 Y 2 =1

biéu kién can dé dat cuc tri la:

oL _ KB N e =0, Vi=12.n
ayi yl

oL &

oL zl i

T d6 c6 y; :\/2Ki[3i /(hi —ZK*ai) . C6 thé nhan thay, y; phu thugc vao A*, con
néu A* = 0 thi ddy 1a truong hop khong c6 han ché vé dién tich luu kho. Ngoai ra, gid tri
A* ¢6 thé tim dugc bang phuong phap thir diing sai (Trial - Error Method).

Vi du 6: Xét md hinh tinh quan 1i hang dy trir v6i ba mat hang véi A = 25 m” va

céc tham s khic dugc tong hop trong bang VII.2.

Bing VIL.2. Cdc tham sé cho ba mdt hang

Loai hang i Ki Bi hi a
1 10 2 0,3 1
2 5 4 0,1 1
3 15 4 0,2 1

Bing VIL3. Tim Abang phwong phdp thir diing sai
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