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Mixed Integer Linear Programming Model to
Determine the Optimal Levels of Technical Attributes
in QFD under Multi-Segment Market

Jae Young Yang - Jaewook Yoo*

College of Business Administration, Dong-A University

m Abstract =

Quality function deployment (QFD) is a widely adopted customer-oriented product development methodology by ana-
lyzing customer requirements. It is a main activity in QFD planning process to determine the optimal values of the
technical attributes (TAs) so as to achieve the customer requirements (CRs) from the House of Quality (HoQ). In
most of the previous research, all the TAs in QFD are assumed to have either continuous or discrete values. In the
real world applications, the continuous TAs and the discrete TAs are often mixed in QFD. In this paper, a mixed integer
linear programming model is formulated to obtain the optimal values for the continuous TAs and the discrete TAs in
QFD planning as well as Branch and Bound (B and B) algorithm is proposed as the solution approach. Finally, the
proposed model and solution approach are illustrated with an office chair under multi-segment market, and the sensitivity
analysis is performed to study how the proposed model and its solutions respond to the variation for the two elements
which are budget and CRs’ weights.

Keywords : Quality Function Deployment, Mixed Integer Linear Programming, Branch and Bound
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TAs
TAs
TA;
TAs Benchmark information
CRs | Weights Relation Ours Col~Co50 | Min | Max
CR, wy o ) o ) 1 5
CR> Wy ° ° * 1|5
CRs Wy ° ° ° 1|5
Units mm | WH|WH| SB | 15 | mm | mm °
Ours .
* WA M3 4583 Park and Han[147} 2503 A28 Engi-
Col~ o] &3S neering
Co30 Mea-
Min | 430 | 059 | 044 [ 058 50 |97 [ 5 |
Max 715 | 124 | 081 | 167 5 100 | 1025 | 40
TA2 = W/H, Min = W(min)/H(max) = 420/715, Max = W(max)/H(min) = 533/430.
TA3 = W/H, Min = W(min)/H(max) = 455/1025, Max = W(max)/H(min) = 644/797.
TA; = S/B381095, Max = S(max)/B(min) = 180600/381095.
CE 2> 270 AFR2 oJAte| CR-TAZE &hpAlet TAsZh AMatA| ghrel Al 3t
Y Intercept Ty T Tig T s Tig Tir Tig
Ty 0.04 1.02
Y11 75.81 0.2984 -3.24 8.536 8.639
Y1 55.9 1757 55.13
Y13 52.82 -37.02 3121 12.17
Y -14.37 -1.602 1512 3.862 -9.257
Yoo 105.7 -43.28 109.2
Yas 70.6 -4.087 -4918 -0.1528
& AbElell A= 270 e] phAl Al I E] tiske] 7} AFENLS g T oahS $40,0000] 3L 2 TAs

4 RS
ARG ol zbol) T Aol

Z7] 98ke] nlAl AlaHE 19) 8o
A e} 7} 45004,

of thah wheu]g2 vl AlZRE 14 $5,000,

obA AT 291 PO ARG SlAjol T A1

o] 3A0] S 55009 0.2 247 gk FU3L CRs?l
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A AZHE 2014 742} 02, 05, 030-=

o] a1 wlAl ATTHE 20 A1 $4,000, $3,000, $5,000,
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a1, TAs® Fholl vl#|ste] H]-§-o] WA 714
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Bl o] AlE|Ql 2709] vl AIHEES 1w
AREE 9] 7ke] TAs HA 8 ol BAE &
ArAgHel R3o s Yehd ZA(Q)% 2t

ZA(Q)
max  0.45(0.0192y,, +0.0034y,, +0.0066y, ; )+
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Tyy = 1.022,,+0.04
= 025, +0.25255, +0.52,5, +0. 752, +1 25
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(= 0). EAEARI Ghs 2t TA; “Gitol
7)ol Bigh okl ol X1 Wi B dO® 4 S
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A 208 WSS B R e S, = 0.8492
ot s HA| AL YOI 2, S AdEE] 2 =1
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2 A =5 39 NEEAE AFAIEAR
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= ot

2
=
jain)
i,

=0

0.8473 | 0.8442 | 0.8492

s
Zisi=1 ~o | 0.8492
wE 1
5 s Sus
Zasil - | 0.8492 | 0.8492 2o =0
=3
s Sus 5
-0 infeasible| 0.8492 Zysr1 -0
=5
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-c0 infeasible | 0.8492

Sus
0.8492 Z55,=0
=6
5 s Sus
-co 0.8492 | 0.8492 Z,55=0
==8
Sus 2 S Sus
0.8492 -c0 0.8473 | 0.8492
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