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TOM TAT

Trong vdn tai hang héa bang dirong bg, tinh trang xe tdi chay rong
chiéu vé sau khi giao hang la mét van dé gay lang phi Ién cho
doanh nghiép va lam tang chi phi vn tai hang héa. Pé khdic phuc
tinh trang ndy, mé hinh t6i wu bang phiong phdp Quy hoach tuyén
tinh nguyén hon hop (Mixed-Integer Linear Programming - MILP)
dd dwoc dé xudt trong nghién ciru nham t6i wu héa viéc phan bo
don hang cho cac xe tai chiéu vé tréng. Muc tiéu duoc xdac dinh
trong nghién ciu la vira giam chi phi vin hanh, vira t6i da héa
doanh thu tir cdc chuyén giao hang, qua d6 néng cao hiéu qua hoat
déng ciia doanh nghiép van tdi. Két qud thwe nghiém qua phan tich
kich ban, phan tich d¢ nhay va phén tich phuwong sai cho thiy mé
hinh dé xudt gitip phdan bé hiéu qua toan bg don hang, ning cao
hiéu Suat sir dung phuong tién va loi nhudn cho doanh nghiép.

Tir khéa: Chi phi logistics, phat trién bén vitng, quy hoach tuyén
tinh nguyén hon hop, xe tdi chiéu vé trong

ABSTRACT

In road freight transport, empty return trips by trucks after
deliveries are a significant waste for businesses and increase
transportation costs. To address this issue, this study proposes an
optimization model using Mixed-Integer Linear Programming
(MILP) to optimize the allocation of orders to empty return trucks.
The research aims to both reduce operating costs and maximize
revenue from deliveries, thereby improving the operational
efficiency of the transport business. Experimental results from
scenario analysis, sensitivity analysis, and analysis of variance
show that the proposed model effectively allocates all orders,
improving vehicle utilization efficiency and profitability for the
business.

Keywords: Empty backhauls, logistics costs, mixed-integer linear
programming, sustainable development
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1. GIOI THIEU

Chi phi logistics ctia Viét Nam hién nay chiém
khoang 20% GDP, cao hon mit bang chung trong
khu vye (Mai, 2025). Mot nguyén nhan phé bién do
1a tinh trang xe tai chay rong chiéu vé sau khi hoan
tat giao hang (Phuong & Duyén, 2023; Quynh,
2025). Khi xe quay lai ma khong chd hang, doanh
nghiép vira tdn nhién liéu, nhan lwc, hao mon
phuong tién, vira khong tao ra gia tri gia ting nao
(Tién & Linh, 2026).

Tinh trang nay chii yéu xuét phat tir viée chua tdi
uu hoa tuyén dudng va phan bd don hang, cing véi
viéc thiéu két ndi hiéu qua giita bén guri hang va bén
van chuyén (Horst & Langen, 2008; Chuén, 2021)
dan dén hoat dong kém hiéu qua trong s dung
ngudn lyc chudi cung ung (Islam, 2017). Ngoai ra,
su chénh 1éch khéi lugng hang hoa giira hai chiéu
(Arcelus etal., 1998), cung vdi cac rang budce vé thoi
gian giao nhan cang lam cho viéc sip xép phuorng
tién trd nén phurc tap, lam tang chi phi va giam kha
nang canh tranh cta doanh nghiép.

Céc nghién ctru trude day vé toi wu van tai khi
duoc thyc hién chi tap trung vao tung khia canh
riéng 1é. Cu thé, mot sd nghién ctru khi dwoc tién
hanh d3 tap trung vao tbi wu hoa chiéu vé trong va
dinh tuyén phuong tién, thong qua cac mé hinh toan
hoc va thuat toan t6i uu nham giam quing duong xe
chay réng (Ong & Suprayogi, 2011; Tiitiinci,
2010); tuy nhién, két qua cic nghién ciru nay chua
xem xét dén bai toan phan bo don hang. Mot s6
nghién ctru khac khi dwoc thuc hién da tiép can theo
hudng phan bd don hang va ti da hoa lgi nhuan, sir
dung mo hinh quy hoach s6 nguyén hdn hop két hop
heuristics (Dong et al., 2022), nhung chwa két hop
v6i bai toan dinh tuyén Tram va ctv (2025) nghién
clru vé bai toan t6i uu hoa mang ludi van tai, tuy
nhién cling chua xem xét bai toan phan bd don hang
cho cac xe chiéu vé trong. Do d6, mot mé hinh t6i
uu hoa phan bo don hang cho céc phuong tién van
tai chiéu vé trong xem xét dong thoi tai trong xe, thé
tich xe, tuyén duong va thoi gian giao nhan voi muc
tiéu toi da hoa loi nhuan dugc xay dung trong nghién
ctru.

Dua trén co so tong quan nghién ctru vé t6i uu
hoa van tai, mét mé hinh quy hoach tuyén tinh
nguyén hén hop  (Mixed-Integer  Linear
Programming — MILP) da dugc d& xuat. Pay l1a cach
tiép can phd bién dé giai quyét cac bai toan dinh
tuyén co6 rang budc (Agarwal et al., 2009; Tram va
ctv., 2025). M6 hinh ndy cho phep phan b6 don hang
hop 1y cho céc chuyén xe chiéu vé, t6i wu hoa hiéu
qua st dung phuong tién. M6 hinh dugc ap dung cho

308

tuyén van tai Thanh phd HS Chi Minh (TP.HCM)—
Can Tho, qua cac diém trung chuyén nhu Long An,
Tieén Giang, Vinh Long, nham kiém ching tinh kha
thi va hiéu qua cua mo hinh.

2. PHUONG PHAP NGHIEN CUU

2.1. Mo ta van aé

Bai toan dugc md hinh hoéa dudi dang MILP.
Muc tiéu cua bai toan la tbi uu viéc phan bd don
hang cho céc phuong tién (bao gom tap hop cac don
hang va cac xe tai, trong d6 c6 mot sO chuyen Xe
quay vé trong trang thai trong) sao cho tong logi
nhudn dat gia tri 16n nhét, ddng thoi dam bao cac
rang budc vé nang luc van chuyen thoi gian giao
nhan va kha ning phuc vu cia mdi chuyén xe. Mi
don hang dugc xac dinh boi cac thong tin nhu diém
xuét phat, diém dén, khdi luong hang hoa, thoi gian
giao nhan va doanh thu tuong ing. Céac phuong ti¢n
van chuyén c6 giéi han vé dung tich, thoi gian di
chuyén cé dinh gitra cac dia diém va chi duoc phan
cong don hang khi théa man cac rang budc van hanh
nhét dinh.

2.2. Xiy dung md hinh t6i uu

Gid dinh:

Vé hé thong van tai: Mbi don hang c6 vi tri giao
hang cb dinh, phuong tién di-vé theo tuyén c¢b dinh,
viéc nhan hang dam bao khong qué tai vé khdi luong
hay dung tich.

Vé thoi gian va hoat dong giao nhdn: Thoi gian
giao nhan la c0 dinh, m6 hinh b6 qua cac yéu to ngau
nhién nhu tac duong hay su c¢6 hu hdng phuong tién.

Gia dinh vé chi phi va doanh thu: Doanh thu cia
ting don hang va céc chi phi van hanh 1a xac dinh,
khong xét dén yéu té thuong luong gia.

Gia dinh vé tinh kha thi ciia mé hinh: Dit liéu
déu vao 1a biét trudce, cac don hang déu du diéu kién
phap 1y va van chuyén thong thuong, khong yéu cau
bao quan déc biét.

Tdp hop va chi s6:

N: tap hop cac don hang,

M: tap hop cac xe tai san co.

Tham s6:

Wj: tai trong t6i da ma xe tai j ¢ thé cho,
V;: dung tich téi da cua xe tdi j,

d;: chi phi sir dung xe tai j,

Tstart;: thoi diém xuat phat cua xe tai j,
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Tend;: thoi diém vé diém xuét phat cia xe tai j.
Théng tin vé don:
w;: trong luong cua don hang i,

L;, O;, H;: kich thudc chicu dai, rdng, cao cua
don hang i,

v; = L;O;H;: dung tich ctia don hang i,
tjj: thoi gian giao don hang i boi xe tai j,
pi: don gia giao don hang i,

C;: chi phi giao hang cta don hang i.
Bién quyét dinh:

Xjj: bang 1 néu don hang i dugc phan b vio xe
tai j, nguoc lai bang 0;

Y;: béng 1 néu xe j dugc st dung, nguoc lai bé“mg
0.

Ham muc tiéu

Ham muc tiéu max (Z) nhim t6i da hoa loi
nhudn, bao gom tong doanh thu tru di tong chi phi
giao hang va chi phi chi phi st dung phuong tién.

max Z = Yien Ljem(Pi — )Xy — Zjem diY; (1)
Cac rang bugc

Rang bugc phdn b6 don hang: M&i don hang
duogc giao cho toi da mot xe.

Ziem Xij < @)

Rang bugc vé tdi trong xe: Tong trong lugng don
hang khong vuot qua tai trong toi da cia xe.

ienwiXy < W, VjEM (3)

Rang budc vé dung tich xe: Tong dung tich don
hang khong vugt qua khong gian chira hang cia xe.

1 VieN

Bang 1. Dir liéu dau vao ciia mé hinh

Y1en ViKij 4)

Rang bugc vé thoi gian hoat dong cua xe: Xe
phai bat dau va két thiic hanh trinh trong khoang thoi
gian quy dinh, dam bao tuan thu lich trinh van hanh.

Tstart] =t Xl] < Tendj ViEN,ViEM (5)

<V, VjEM

Rang bugc vé so lwong xe: So luong xe duoc
phan cong khong vuot qua tong s6 lugng xe sin co.

jemY; < M| (6)

Rang bugc phan cong — sir dung xe: Mot don
hang chi ¢6 thé duoc phén cong cho xe j khi xe j
duoc quyét dinh su dung.

X; Y, VieN,VjeM 7

ij <
3. KET QUA VA THAO LUAN
3.1. Truwong hop nghién ciru dién hinh

Trong phin nay, mot trudng hop nghién ctu
dién hinh duogc giai dinh dé minh hoa viéc img dung
mo hinh t6i wu duoc dé xuat. M6 hinh duoc xem xét
¢6 gém c6 30 xe tai va 200 don hang, cac thong tin
cu thé duge mo ta trong Bang 1. M0 hinh toan dugc
1ap trinh va giai bang phan mém CPLEX va dugc xir
ly trén méy tinh c6 c4u hinh Intel Core i5-10300H
CPU, 8GB RAM.

Bang 2 trinh bay két qua t6i wu phan bo don hang
cho céc xe tai. V& hiéu suat str dung xe, mdi xe chd
tir 2.590 kg dén 5.830 kg, ty 1¢ s dung tai trong
trung binh mdi xe 12 66,17%, dung tich tir 10 dén 28
m?, ty 1& s dung dung tich trung binh mdi xe la
78,65%. V& viéc loi nhuan ‘mang lai, loi nhuén ting
xe dao dong tir 7,50 triéu dong dén 19,15 triéu dong
Vé viéc tan dung chidu vé tréng, mo hinh dé xuat
phuc vu cac don hang trén cac tuyén dudng chidu
vé, bao gdbm: TP.HCM - Tién Giang - Long An -
Vinh Long - Can Tho dé t6i da loi nhuén.

Tham s6 Gi4 tri trung binh, gi4 tri nhé nhat va 16n nhat Pon vi
Sb lwong xe tai 30 Xe
Tai trong xe 6.000 (min: 5.000; max: 7.000) kg
Dung tich xe 25 (min: 20; max: 30) m?
Chi phi ¢b dinh xe 1,49 (min: 1,30; max: 1,65) triéu déng
Thoi gian xe hoat dong 12 gio/ngay (tir 7:00 gio dén 19:00 gio t6i) gio
S6 lwong don hang 200 don
Trong luong don hang 565 (min: 450; max: 700) kg
Thé tich don hang 3,58 (udc tinh tir chidu dai, rdng, cao) m?
Doanh thu don hang 2,10 (min: 1,70; max: 2,50) triéu dong
Thoi gian giao hang 12,06 (min: 7,50; max: 18,10) gio
Sb luong dia diém 5 (diém xudt phat va diém dén) tram
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Bing 2. Két qua t6i wu héa phan bo don hang cho cac xe tai

Ma ~ Trong Dung <X A . Lo¢i nhuin
e Ma don (DH) lwong (kg) tich (m’) Piem nhan biém giao (triu dong)
TP.HCM, Can Tho, Tién
01 23, 32,37, 38, 46, 4.300 19 Long An, Giang, Vinh 15,00
76,96, 197 X
Tién Giang Long
3,47, 48, 68, 88, TP.HCM,  Cén Tho, Tién
02 123, 126, 130, 153, 5.620 25 Tién Giang, Giang, Vinh 19,00
167 Long An Long, Long An
Tién Giang, . -
o PEULNC sso w awa ewTE o
o TP.HCM &
TP.HCM, .
1,8, 13, 19, 54, 58, Long An,  Tién Giang, Can
04 106, 131, 173, 187 3.520 27 Viph Long, Tho, Vinh Long 18,50
Tién Giang
Tién Giang, Can Tho, Tién
05 2 f;‘é 7;‘;391 o0 Lo 4560 2 TP.HCM,  Giang, Vinh 15,60
’ ’ Long An Long, Long An
18, 40, 65, 144, Long An, Can Tho, Long
06 182 2.900 15 TP.HCM An, Tién Giang 9,30
Long An, Can Tho, Long
07 2,41,42,128 2.100 10 TP.HCM An, Tién Giang 6,75
A Can Tho, Tién
og 0168, 172,181, 5 49 17 Tién Giang, -~ o Vinh 8,50
199 Long An
Long
TP.HCM,  Vinh Long, Tién
09 17,101, 183 1.620 9 Vinh Long Giang, Can Tho 4,75
Vinh Long, Can Tho, Tién
10 1115%1 1125?3 1137% 11‘;%’ 4.900 27 TP.HCM, Giang, Vinh 16,75
’ ’ ’ Long An Long, Long An
Can Tho, Vinh
1 10,30.79,90, 143, 4 g3 19 Long An, Long, Tién 11,55
159 TP.HCM .
Giang, Long An
12 145, 147, 174 1.830 10 TP.HCM, = Tién Giang, Can 5,00
Long An Tho
Tién Giang, . x
13 25, 33, 55, 57, 61, 4070 71 TP.HCM. Vinh Long, Can 13.30
142,150 Tho
Long An
Can Tho, Long
14 29,33.53,62,69. 404 23 TP.HEM, = Tidn Giang, 16,65
113,114,135 Long An -
Vinh Long
TP.HCM,
59, 85, 108, 112, Long An,  Vinh Long, Can
15 119, 132 3.210 17 Viph Long, Tho, Long An 11,40
Tieén Giang
Tién Giang Cén Tho, Vinh
16 12,95, 127, 185 2.260 12 TP HCM Long, Tién 7,85
Giang
Tién Giang,
27, 34,94, 105, Long An, A
17 141, 169, 200 3.790 17 TP.HCM. Can Tho 12,80
Vinh Long

310



Tap chi Khoa hoc Dai hoc Can Tho T ap 62, S6 CB: Khoa hoc va Cong nghé cho su phat trién bén vitng cua vung DBSCL: 307-317

Ma ~ Trong Dung .z A - Lgi nhuin
e Ma don (DH) lwgng (kg) tich (m?) biém nhan biem giao (trigu ddng)
Vinh Long, N -
g 77’119137’ 146, 2.670 14 Long An, ¢ (T}i‘l’l Tién 8.70
TP.HCM g
45,52, 75, 149, Tién Giang,  Can Tho, Tién
19 156,160, 175,192, 5.160 26 TP.HCM, Giang, Vinh 17,00
198 Long An Long, Long An
Tién Giang,
20 397883, 134 3.000 15 TP.HEM, (b Long, Can 8.95
165 Long An Tho
Vinh Long, Can Tho, Long
b 1‘;2161’1%0’ 8. 3930 20 TP.HCM,  An, Tién Giang, 12,85
’ Long An Vinh Long
Tién Giang
36, 80, 148, 151, Long An, - 3
22 171, 191 3.150 13 TP.HCM Vinh I%(;lr;g, Can 10,75
Tién Giang, . A
23 20.51,91.93,102, 5 4, 19 TpHCM, VinhLong, Can 12,45
121, 157 Tho, Tién Giang
Long An
Tién Giang
4,6,21,49, 100, - ’ - A
24 109,138, 161,162,  5.830 g VinhLong,  VinhLong Can 4 s
179 Long An, Tho, Tién Giang
TP.HCM
Long An, - A
25 67, 82,136, 184, 2960 14 TP.HCM. V1'nh Long, Tién 11,50
186, 194 A e Giang, Can Tho
Tién Giang
Vinh Long, Can Tho, Vinh
6 O ! 523 9% 5104’ 3.730 19 Long An, Long, Tién 12,30
’ TP.HCM Giang
28, 56, 60, 63, 71, Lore A Tidn Giang,
27 97,103, 137, 164, 5.530 25 Vinil L n’ Vinh Long, Can 17,85
176 1 Lons, Tho, Long An
Tién Giang
TP.HCM, Can Tho, Vinh
o 8LB6 107,115,y 40 2 Tién Giang,  Long, Tién 14,90
124, 125, 166 ;
Long An Giang
Long An, - -
29 543,120,133 2590 15 TPHCM, — oohbong Tien g5
Tién Giang &
24,26, 73, 84,122, Tién Giang, Vinh Long,
30 188, 189 4.080 19 TP.HCM Long An 13,35
Téng 200 113.280 560 375,20

Hinh 1 trinh bay biéu db phan bé s lugng don
hang trén mdi xe tai cho thy, phan 16n cac xe dwoc
phéan b tir 6 dén 8 don hang, phan anh sy phan b
tuong d6i dong déu gitra cac phuong tién. Tuy
nhién, van ton tai su chénh 1éch nhét dinh, khi mot
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s6 xe chi nhan tir 2 &én 3 don hang, trong khi mot sb
xe khéc nhan tir 9 dén 10 don hang. Su khac biét
nay xuat phat tir cac rang budc trong mé hinh, chang
han nhu tuyén duong c6 dinh, tai trong, dung tich
chuyén chd cua tirng xe.
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Biéu do phan bd so lwong don hang trén mdi xe

—_
(=]

S6 lwong don hang
N W A L NN 0 O

Hinh 1. Biéu d6 phan b6 s6 lwong don hang trén mdi xe tai

3.2. Anh huong ciia kich thuéc mé hinh cach t6i wru (optimality gap) & tat ca cac truong hop

Két qua trong Bang 3 phan 4nh sy tic dong cua deu rat thﬁp, cho thay CPLEX co kha néng tim duge

kich thudc mo hinh dén chat lugng 161 giai. Thoi
gian tinh toan tang theo kich thudc bai toan nhung
muc tang ciing rat nhoé. Bén canh do, két qua khoang

ngin va mo hinh c¢6 kha ning mé rong khi ap dung
trong thuc te.

Bang 3. Cic chi s6 d4anh gia anh huéng ciia quy mé mé hinh

Tonglol oo qo TYléswdung Tyleswdung o0 500 ghngt
P nhuin . A taitrong trung  dung tich , . Khoang cach .

C& mo6 hinh oA hang nhén + x. L x. tinh toan £q o tim
(triéu (%) binh moi xe trung binh moi (gidy) toi wu (%) Kiém
ddng) o (%) xe (%) g1ay

10xe R 30 90,40 100 48,82 58,77 1,19 0,00 24
don hang

30 xe _‘200 375,20 100 66,17 78,65 2,40 0,00 61

don hang

S0xe - 400 465 59 100 76,42 88,13 6,69 0,05 210

don hang
3.3. Anh hwong ciia rang budc thoi gian Kich ban 1 (Khong cd rang bugc thoi gian giao
giao hang hang): Xe tai co thé giao hang bat ky thoi diém

nao trong khoang thoi gian hoat dong. Trong

M hinh (0i uu phan b6 don hang duoc thyc truong hop nay, mé hinh t6i wu bo qua rang budc

hién trén dir liéu gdm 30 xe tai va 200 don hang.

Tét ca cac tham s6 khac duoc gitr nguyén. Hai kich 50.(5).

ban duogc xay dung dé danh gia anh huong cua Kich ban 2 (Co rang budc thoi gian giao
rang budc thoi gian giao hang dén hiéu qua hoat hang): Mbi don hang dugc giao trong mot khoang
dong. thoi gian nhat dinh. Trong truong hop nay, mé

hinh t6i wu xem xét rang budc s6 (5).
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Biéu d so sanh tac dong ciia rang budc thoi gian giao hang
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0 Time Windows

Hinh 2. Biéu db so sanh tic dong ciia rang budc thoi gian giao hang dén sy phan bd don hang tirng xe

Hinh 2 thé hién két qua so sanh sb luong don
hang phan bd cho ting xe & hai kich ban. Két qua
cho théy, 0 kich ban 1, m6 hinh duogc phép linh
hoat hon so véi kich ban 2 trong viéc phan b6 don
hang 1én cac xe do bo qua rang budc vé thoi gian
giao hang. Vi vdy, sy phan bo don hang trén cac
xe twong d6i dong déu. Loi nhudn cua timg kich
ban duoc trinh bay trong Bang 4. Mic du tong lgi
nhudn giita hai truong hop khong chénh 1éch dang
ké, nhung van cho thdy sy anh huéng cta rang
budc thoi gian giao hang 1én 1gi nhuén 1a khong
dong déu giita cac xe. Cu thé, tong lgi nhuan trong
truong hop khong rang budc thoi gian 1a 375,20
triéu ddng. Con tong loi nhuan trong truong hop
¢6 rang budc thoi gian 1a 296,20 triéu dong.

Trong do6, 4 trén 30 xe (13%) c6 loi nhuén tang
1én, chimg minh rang mé hinh c6 rang budc van c6
kha ning phat huy hiéu qua kinh t& néu don hang
dugc phan bd hop 1y theo thoi gian; 8 trén 30 xe
(27%) ¢6 loi nhuan giam nhe (muéc giam nho hon
2 triéu), cho thdy mé hinh c6 rang budc khong gy
anh huoéng tiéu cuc trong mot sb trudng hop cu
thé; 18/30 xe (60%) c6 lgi nhuan giam manh (mtc
giam trén 2 triéu) do gii han vé thoi gian khién
viéc két hop don hang gip kho khan hon. Diéu nay
cho thdy mé hinh chiu anh hudng déng ké boi rang
bugc thoi gian giao hang. Tuy nhién, rang budc
nay gitp mo hinh bam sét thyc té hon.

Béang 4. So sanh lgi nhuin khi khéng c6 rang budc thoi gian va cé rang budc thoi gian

Loi nhuin khéng c6 rang budc thoi Lgi nhuin cé rang bugc thoi gian

Xe tai . - N . \ Chénh léch
gian giao hang giao hang §
Xe 01 15,00 10,10 -4,90
Xe 02 19,00 15,20 -3,80
Xe 03 15,25 12,30 -2,95
Xe 04 18,50 13,50 -5,00
Xe 05 15,60 9,70 -5,90
Xe 06 9,30 4,90 -4,40
Xe 07 6,75 4,30 -2,45
Xe 08 8,50 10,50 2,00
Xe 09 4,75 6,80 2,05
Xe 10 16,75 15,70 -1,05
Xe 11 11,55 8,20 -3,35
Xe 12 5,00 7,30 2,30
Xe 13 13,30 10,50 -2,80
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Lg¢i nhuin khong c6 rang bugc thoi Lgi nhuin cé rang budc thoi gian

Xe tai . - X . \ Chénh léch
gian giao hang giao hang i
Xe 14 16,65 9,60 -7,05
Xe 15 11,40 11,70 0,30
Xe 16 7,85 6,70 -1,15
Xe 17 12,80 11,60 -1,20
Xe 18 8,70 8,60 -0,10
Xe 19 17,00 11,20 -5,80
Xe 20 8,95 5,60 -3,35
Xe 21 12,85 11,20 -1,65
Xe 22 10,75 10,00 -0,75
Xe 23 12,45 11,20 -1,25
Xe 24 19,15 14,60 -4,55
Xe 25 11,50 7,20 -4,30
Xe 26 12,30 8,80 -3,50
Xe 27 17,85 12,70 -5,15
Xe 28 14,90 11,90 -3,00
Xe 29 7,50 6,30 -1,20
Xe 30 13,35 8,30 -5,05
Tong loi 375,20 296,20
nhuén

3.4. Phan tich d¢ nhay

Ba nhom tham s duoc lya chon dé phéan tich
gém: tai trong va thé tich xe tai, chi phi van hanh
va doanh thu tir viéc giao hang. Trong thi nghiém
nay, & md hinh véi 30 xe va 200 don hang (két
qué thuc nghiém cua md hinh ndy duoc trinh bay
trong Bang 3). Két qua ctia md hinh co s¢ dugc sir
dung 1am nén tang dé so sanh cho cac kich ban
phan tich d6 nhay tiép theo. Vi mdi mirc thay doi,
mo hinh dugc chay lai. Cac chi ti€u quan trong
duogc thu thap bao gém: téng doanh thu dat duoc,
s6 don hang dugc phan bd, s6 xe duoc st dung. T
d6, viéc so sanh v4i md hinh co s¢ da dugc thuc
hién dé danh gia tac dong cua ting thay doi.

Thay doéi tai trong va thé tich xe tdi:

Bang 5. Két qua khi thay déi tai trong va thé tich xe

Bang 5 thé hién két qua phan tich thay ddi tai
trong va thé tich xe tai. Céac kich ban duoc xay
dung bao gom: giam 20% tai trong so véi gid tri
co s0, tang 20% tai trong, gilt nguyén (mo hinh co
s0), giam 20% thé tich va tang 20% thé tich. Mdi
lan thay ddi chi diéu chinh mot trong hai tham sb
(tai trong hodc thé tich), cac tham sb con lai khong
thay d6i. Khi tai trong hodc thé tich xe giam, md
hinh van phan b tbi da cac don hang c6 hiéu qua
kinh t& cao, nhung sé don phan bd giam do giéi
han kha ning chuyén chd. Tong loi nhuan giam do
doanh thu giam. Nguoc lai, khi tai trong hodc thé
tich tang, s6 don phan bd dat tdi da (200 don), md
hinh sur dung it xe hon, lgi nhuan tang khoang 2,98
triéu so v&i mo hinh co so.

Téng lgi nhuin

S6 don hang phan bd

Kich ban (triéu déng) (don) S6 lwong xe sir dung
Giam 20% tai trong 351,60 192 30
Téng 20% tai trong 378,20 200 28
Co 56 (0%) 375,20 200 30
Giam 20% thé tich 348,90 190 30
Tang 20% thé tich 378,20 200 28

Thay déi chi phi vdn hanh ciia xe

Theo két qua dugc trinh bay & Bang 6, chi phi
van hanh dugc diéu chinh theo ba murc: giam 20%,
gilt nguyén (muc co sd) va ting 20%. Két qua
phan anh tong loi nhuan giam dan khi chi phi van
hanh tang va loi nhuéan tang khi chi phi van hanh
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giam. Diéu nay cho thay chi phi van hanh khong
anh huong truc tiép dén quyét dinh phan bo don
hang, nhung c6 tac dong dang ké dén tong loi
nhuan. M6 hinh ¢6 xu hudng wu tién st dung toan
b xe dé giao dugc tbi da s6 lugng don hang. Diéu
nay phan anh chinh sach khai thac tdi da hiéu qua
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str dung phuong tién va i da hoa doanh thu tir
viéc phuc vu cac don hang la yéu to quyét dinh.

Thay d6i doanh thu cia don hang

Trong phan tich & Bang 7, mé hinh dugc kiém
tra 46 nhay véi cac thay doi ciia doanh thu ctia don
hang nham d4nh gia anh hudng cua mirc thu nhap
tir don hang dén két qua phén bd, s6 lugng don
hang dugc nhan va tong loi nhuan cua hé thong
Két qua cho thay mo hinh phén bd giit nguyén s6
don hang va so lugng xe st dung trong toan bd cac
kich ban thay déi doanh thu, ching t6 phuwong 4n
phéan bd 6n dinh trude bién dong doanh thu. Sy

Bang 6. Két qua khi thay déi chi phi van hanh

thay d6i doanh thu chi tac dong tuyén tinh dén t(l)n’g
lgi nhuén, cho thay cac don hang khong bi tir choi
phuc vu du doanh thu gidm nhe hodc tang.

Tom lai, két qua phan tich do nhay cho thy tai
trong va thé tich xe tai anh huong rd rét dén kha
ning nhan don hang, s6 xe sir dung va tong loi
nhuan. Pong thoi, chi phi van hanh tac dong chu
yéu dén tong loi nhuan, nhung khong lam thay d6i
phuong 4n phan bd. Loi nhuan don hang anh
huéng truc tiép dén tong loi nhuan, nhung khong
tac dong dén quyét dinh phan bd don hang trong
diéu kién khong thay ddi rang budc.

Kich bén chi phi vin Tong lgi nhugn S6 don hang phan bd S6 lwong xe sit dung
hanh (triéu dong) (don) : :
Giam 20% 384,12 200 30
Co 56 (0%) 375,20 200 30
Ting 20% 366,28 200 30

Bing 7. Két qua khi thay d6i doanh thu ciia don hang

Téng loi nhuén

S6 don hang phan bd

Kich ban doanh thu (triéu ddng) (don) ) lwgng xe st dung
Giam 10% 333,22 200 30
Co s6 (0%) 375,20 200 30
Tang 10% 417,18 200 30

3.5. Phén tich kich ban

Viéc phan tich nay dugc thyc hién nhim danh
gia mirc d6 anh huong cua hai yéu to ty 1¢ tan dung
xe chiéu vé (muc tai trong t&i da cua mdi xe dwoc
khai thac) va mirc uu tién don hang (s6 lwong don
hang t6i da dugc lya chon phuc vu trén tong sb cac
don hang) dén tong loi nhuan ciia md hinh. Myc dich
clia thyre nghiém nay nham phan tich hai quyét dinh
quan trong trong van hanh thuc té: khai thac ning
lyc vén chuyén du thira va lya chon don hang khi
nhu cdu vuot qua nang luc. Viéc phan tich hai yéu
t6 nay gitp danh gia sy danh ddi giita hiéu qua kinh
té va tinh kha thi, tir 46 cung cdp co s cho doanh
nghiép ra quyét dinh van hanh phu hop.

Mirc gié tri trong thiét ké thuc nghiém cua ty 1&
tan dung xe chiéu vé tréng dai dién cho ba trang thai
van hanh: muc thap (30% tai trong ciia xe) phan dnh
viéc khai thac chiéu vé & mirc han ché, wu tién tinh
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6n dinh; mirc trung binh (60% tai trong xe) thé hién
sur can bang gitra hiéu qua kinh té va kha nang diéu
phéi va mirc cao (90% tai trong xe) twong tmg voi
viéc khai thac gan tdi da nang luc chuyén ché chidu
vé nham tbi da hoa loi nhuan. Mtc d6 wu tién lua
chon don hang dugc thiét 1ap & ba muc: thip (30%
s0 don hang), trung binh (60% s6 don hang), cao
(90% sb don hang) twong mg voi viée tap trung
phuc vu cac don hang mang lai hiéu qua kinh té 16n
nhat. Cu thé, muc thép uu tién 60/200 don, mirc
trung binh uu tién 120/200 don, va mirc cao uu tién
180/200 don c6 loi nhuan cao nhét. Do s luong
kich ban cin duoc giéi han dé dam bao tinh kha thi
trong tinh toan, nhém lga chon cac muc cé khoang
cach du 16n nhim phan 4nh 16 rét sy thay d6i cua két
qua theo ting muc tai.

~ Tur dir liéu dau vao trén, tac gia ‘tié’p tuc st dung
dé phan tich ANOVA bang phan mém Minitab. Két
qua thu dugc & Bang 9.
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Bang 8. Dir li¢u dau vao cho phan tich ANOVA

Két qua phan tich cho thdy ca hai yéu t6 déu c6

Ty 16 tan Uu tién don  Téng lgi nhuén P-value < 0,05, ching t6 ty 1¢ tdn dung va uu tién
dl,l.ng. hang (tl‘iéli d(‘mg)o don hang déu co anh huong dang ké dén tong loi
Thép Thap 290,50 nhuan. Trong d6, yéu t6 ty 1¢ tan dung xe chiéu vé
Thip Trung binh 305,80 c6 anh hudng manh hon (F = 90,92) so vdi uu tién
Thip Cao 318.60 don hang (F = 27.,29). Nghia 1a viéc tang ty 1¢ tan

Trung binh Thép 325.40 dung xe chiéu vé trong mang lai hiu qua loi nhuén
Trung binh Trung binh 345.10 rd rét hon. Trong nghién ctiu péy,‘énh’ huong tuong
Trung binh Cao 360,90 tac gilra ty 1€ tan dyng xe chiéu vé trong va uu tién
Cao Thip 355,60 don hang khong duoc xem xét vi ly do ¢& mau tuong
Cao Cao 378,40 twong tac.
Bing 9. Két qua phan tich ANOVA
Nguon bién DF Adj SS Adj MS F-Value P-Value
Ty 1€ tan dung 2 5991,64 2995,82 293,29 0,000
Ut tién don hang 2 1249,50 624,75 61,16 0,001
Sai s6 4 40,86 10,21
Téng 8 7282,00
Bing 10. Téng quan mé hinh Mo hinh khéng chi dat dugc muc ti€u tdi da hoa
~ - — lgi nhuan rong ma con dam béo tuan thu cac rang
Thong so Gia trj budc van hanh nhu tai trong, thé tich, thoi gian lam
S 5 4,62 vi€c va thoi gian giao hang. Viéc dua vao rang bude
R-sq (R?) 99,09% thoi gian ddm bdo tinh thuc tién cta mo hinh, gitp
R-sq (ad)) 97,58% mb hinh c6 thé ap dung trong thuc té. Tuy nhién, cac
R-sq (pred) 97,16% rang budc hién duoc xu ly theo kiéu “bit budc”

Két qua mirc do phu hop ctia mé hinh dugc trinh
bay trong Bang 10. Sai s6 chuan ciia m hinh (S =
4,62) cho théy sai 1éch gitra gia tri du doan va gia tri
thuc té & muc thip. Cac chi s R2, R? diéu chinh va
R? du doan déu dat trén 97%, cho tha‘iy mo hinh
ANOVA c6 muc d9 phu hop cao va cé kha nang du
doan tot.

4. KET LUAN
4.1. Thio luin két qué nghién ciru

Trong nghién ctru ndy, mé hinh toan tdi wu gip
ti da hoa loi nhuan da dugc xay dung bang cach tdi
uu hoéa viéc phan bo don hang dé tan dung cac
phuong tién vén tai tréng chiéu vé. M6 hinh 1a cong
cu hd trg ra quyét dinh hiéu qua, gitp doanh nghiép
khai thac t6i da nang luc van chuyén chiéu vé, toi uu
hoéa lgi nhuan va nang cao hiéu qua chudi cung ung.
Bang cach tdn dung nang luc chuyén cho cua xe tai
chidu vé trong, mo hinh khong chi cai thién lgi
nhuén ma con gop phan giam thleu tac dong moi
truong do glam s6 chuyén xe rong, nang cao hiéu
qua kinh té va tang su hai long vé chit luong dich
vu cho khach hang boi thoi gian giao hang duogc
cai thién.
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(hard constraints). Viéc thém cdc rang budc mém,
chang han nhu cho phép vi pham nhe v6i chi phi
phat hop 1y, c6 thé giup tang tinh kha thi trong diéu
kién thuc t€ bién dong.

4.2. D& xuit cii tién

Mot sb hudng cai tién mo hinh trong nhiing
nghién ctu tiép theo:

Xem xét cdc yéu t6 bat dinh: Viéc gia dinh mot
sO thong tin dau vao cd dinh va chua xem xét day du
céc yéu t bat dinh c6 thé anh huong dén két qua
van hanh thuc té.

Da muyc tiéu: Trong thue té, doanh nghiép khong
chi t6i da lgi nhuan ma con mudn cén bang s lugng
don hang phuc vu, thoi gian st dung xe hodc phan
bd déu cong viée cho cac xe. Viéc md rong sang mod
hinh t6i vu da muc tiéu c6 thé mang lai ké hoach van
hanh linh hoat hon.

Tich hop véi tuyén dwong: Mic di bai toan hién
tai khong xét tuyén duong cu thé, nhung trong giai
doan trién khai thuc té, viéc tich hop thém yéu t6 16
trinh, khoang cach va thoi gian di chuyén c6 thé
duoc thue hién dé tang tinh chinh xac ciia mo hinh.
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