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Optimal Bidding Price for Installation of Industrial Machinery: Case Study of ABC Machinery
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Abstract

This article considers a machinery company, which needs to submit a competitive bidding price. From a historical record of quotations from
January 2015 to December 2017, there were 71 quotations; 35 of these were winning projects and 36 of these were losing projects. The
company’s market share was 48% or 32,893,558.22 THB. The revenue lost to the competitors was 36,192,180 THB. In this study, we use a logistic regression
to predict how the probability of winning changes as the bidding price changes, and we determines an optimal bidding price for each machine type in order

to maximize the expected profit.

Keywords: Logistic regression, Optimal bidding price
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Taya AANNTIAL 2558 fe5U11AN 2560 Usgnaume lulauesia
(bidding price) wiensliusn1snsinsaaIesdnsuaznsnadeun sy
NuYBITEUUIATesENS 3 ngu fe 1) Palletizer 21 :16M5 2) Palletizer
& Stretch hood 24 §18115 Wag 3) Bucket Elevator 26 $18115 GR
Usznauludmedunu sgldwasilslunisiluauesan nanisuseya

uandlunnsnei 1

M5 1 HaNTUTELARILANNTIAN 2558 Ta5UNA 2560

Tuigues1A1 Quotation FULAWTY | WIEUYS Havun
1. Palletizer 9 12 21
2. Palletizer &Stretch hood 17 7 24
3. Bucket Elevator 12 14 26

37 1524a (bidding price) Ao 1A1weausugliunge Fadulvey

P
a o

irluguuuluiauesan maUszyasznausie 1) Sauauiufiags
\adeadng 2) Funuandeidss supenvisor 3) Funueidaiaiosdu
Supervisor 4) funuAnAuNIIn1eluUsEIna Supervisor 5) FuvuAT
Tsausufisn Supervisor 6) M@ au fid1e Withholding Tax
TulauesmuazNaNIsUsEYAYeAI0sdnINgu Palletizer
& Stretch Hood auanslunsnsii 2 T W=Winning ¥uzn15Usz3a

L=Losing uin15uUseya

A1 2 mam%ﬂs:yjamaqm?aﬁm Palletizer & Stretch Hood

Tuiawesnfi Bidding price Bidding Awards
1 360,000 W
2 360,000 W
3 356,000 W
4 604,988 w
5 975,088 W
[ 966,187 W
7 428,000 W
8 1,340,698 W
9 837,900 W
10 400,000 L
11 938,000 L
12 2,619,900 L
13 2,400,000 L
14 370,000 L
15 1,500,000 L
16 2,619,900 L
17 120,000 L
18 880,000 L
19 374,400 L
20 2,200,000 L
21 760,000 L
22 924,000 L
23 664,000 L
24 1,800,000 L

3.2 wensailan1auszyaunaie Logistic Regression

nudeilduuudansannesladafin teneinsalmnuuige
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variable) fia 511Uszaya (bidding price) unusiag X (mireduum)
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flaridu pg(x) € [0,1] Ao sigmoid function Tdnwaziduidulfsgy
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4a% 2) Maximize Log-likelihood (#139A1Us2U1UAILUY Maximum
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3.2.1 Logistic Regression Parameter Estimation:

Minimizing Sum of Squared Errors

NATINUBIAIAUARIALARBUNTAIEDY (sum of squared

errors) \u

SSE(6) = Tk [y® — pp(x®)]° @
3%ﬂﬁi5wwﬁwﬁﬁﬁqm (optimize) Wrs1SinesLiteli SSE(Q) fiasan

wlaeannitaridu SSE(O) Tu (@) \Uu nonlinear function kavuanand

galdd convex e nsmAneuiffianevvililadnanTudy (nitial
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fren11 AMPL (www.ampl.com) Tnafitunouns

1 a¥rdlnd@dosnisnn sover tdulufiddedadn
myCodeG2.txt 11doya bidding price ldilu data Ingld
w51dwes wauluiaussian Ao n waglinisfimes wa
9IN135U584a371A1 Bidding Awards w1 Wins 8 0 uag
unu Loses se 1 dauandlugy 1

2. vhnslalusunsy Solver AMPL 9zuansiinae ampl:

3. ldlWdfidesnisinisuidiney Solver Ausk model Ay
#10 Folnad tt 9nnduna Enter TUsunsuazLARIHE
A nes vl SSE san Faguit 1 azldmsinedi

wanslunsed 3

reset;

# model

param n;

param bid{l..n};

param actualResult{l..n};

var intercept;

var slope;

var predictedResult{l..n} >= 0;
minimize SSE: sum{j in 1..n}
(actualResult[j]-predictedResult[]])"2;
s.t. linkFn{j in 1..n}:
predictedResult[j] = 1/ (l+exp (-
(intercept+slope*bid[j])));

# data

data;

param n := 24;

param: bid actualResult :=
1 360000.00 0

2 360000.00 0

23 664000.00 1

24 1800000.00 1;

# AMPL commands

solve;

display slope;

display intercept;

NaansaIn MINOS Solver

mpT1: model myCodeG2.txt;

MINOS 5.51: optimal solution found.

2 iterations, objective 4.995185023

onlin evals: obj = 34, grad = 33, constrs = 34, Jac = 33.
sTope = 1.00063e-06

fintercept = -0.490406

FUT 1 fuuunw AMPL uagnani1smamsimeifievinld SSE 8
AvngadmiuiAsesdnIngs Palletizer & Stretch Hood

3.2.2 Logistic Regression Parameter Estimation: MLE
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WyD, . Y™ @udaszuazuanuasuu Bernoulli i3]

wisfiwes p Tufilide amnuhnuluiiasuivszya 22ld joint mass

function

(n)lp) p(y(l) - y(l) ym = y(n))

fO®, ..y

_ p(y(l) — y(l)) ...p(y(n) - y(n))

- [P?a

] _y®
= pv (1_p)2(1 )

Senileidu £y, ... y™|p) 41 likelihood function 1576an13

menunazduiazu pg (x) Avinli likelihood (5) gegn vi3evi

o

13 Log(likelihood) geanAléituriu 1eaain logarithm 1y increasing

%

function 38115 3.2.2 1 optimize wisdined Oielw

—log(f(yW, ...

-

y™pg(x)) flee fa 10 fufe $osnns minimize

J(8) = =231, [y© log(pe(x©)) + (1 = y©) log (1 = ps(x @)1  (6)

- p)(l—y(“)] [py(")(l - p)(l—y("))]

(5)
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> mylogit2 <- glm(CodedResult~BiddingPrice, family =
"binomial"™)
> summary (mylogit2)

Coefficients:

Estimate Std. Error z value Pr(>|z])
(Intercept) -6.652e-01 7.951e-01 -0.837 0.403
BiddingPrice 1.279e-06 8.149e-07 1.570 0.116
U7 2 mansmannsifiwesiiierinli J(8) fidsngadmiunsesing
ﬂfjm Palletizer & Stretch Hood

d1m¥uia3esdnsngy Palletizer & Stretch Hood

Ainesilaveisa@edis uanslunsnef 3 38 3.2.1 9¢d sum of

°

squared errors SSE(8) Tu (a) Adn Tuwauzias 3.2.2 agld J(6) Tu
6) Wisan winldfuuuds 3.2.1 azuvanalsdiigng 100,000 v
quotation Wingy Odds m':?l,l,ﬁﬂix;g‘mﬁmfu 9.5% mnldFauuui
322 Windu 12% sudrdu Amrsfmedduiunadiandy bid-

response function ANENNIT (3)

A1519% 3 ArUsEInunIsIdnesdmiuaiesdnsngy Palletizer &
Stretch Hood

Palletizer & Stretch Hood 3 3.2.1 3 3.22

Intercept 84 logit, -0.490406 -0.665200

Slope v04 logit, 64 1.00063E-06 | 0.000001279

SSE(6) 0.2221 0.2352
1(6) 23.6308 14.3542
%0dds Usyaust 1t e 9.5% 12.0%

579N 100,000 THB

3.3. maAUszyaivunzeay

NA991NYIN15LATIERAE Logistic regression aulA bid-
response function a1 @wsaaseiaddudimanuieiilsgge

(expected profit) il

g(x) = (x — c(x))(1 — py(x)) @)

1Y)

Wufle Mlspauiuanuiisnuiiasuzdssya tneflu (7) dlsly

¢ v o R % a8 &
WIURINUDINAA LU l@a1nsianvneavaiealldsne Felivemdu

Expected profit
[THB.]

2000 .

000000 & \

w0000
LI I R R O I I T I I I

FPIIEEES

IR |

3U 3 Amavianerinls ausiadszyandsulydmiuesesdnsngu

Palletizer & Stretch Hood

A a Ao A ay vy . .
AldenuasAduuls Alddrendilaun Rate service engineer uay

Overtime premium d13ULA3833NINEY Palletizer & Stretch Hood

P

Weld38n15 3.2.1 2ldisui 3 Tauansinamanangesilsdmniusien
Useyadsud 200,000 v Audle A9y s1AUsEyaMInzaudn Ao
3,300,000 U Favirliloniagudu 0.45 wazArmanneseliniy

1,430,454.67 U

4. asunauazdalauauue

unauiiiaueisnstimunsiaeienisliuinisnig
Ansaaoadns welildneligean Jagtuussmnsdanuiidauus
nsnamegiiuszanaiesay 48 Jedeansifindruutmain lagnns
fvuasiatuauealiausoudsiuld Inefuwifneg 3 dnuas
fio mumaniwesgnénfifideduie mmndululifesnouaussam
Fosnsvesgnénmniuisazdosimuasafiesiaueandmiudive
vosgninusarelimnzauiiefiazldvaniatu wasfueidassluns
wuesiAfinstudmiudvevesgniiuandtaty  unawild
W15 iAe$ \theta Aldananyinli SSE shga ududauuuilélunis
wonsaflomaiigniazdenliuinis wdmndumeaivederils
Amaneriilsgean duandumsed 4
M3 & AUssyaiivanzaugadmiueiesinsusazssiam

Palletizer Palletizer & Bucket
Stretch Hood Elevator

Intercept -1.67 -0.49 -2.04
Slope 5.68E-7 1.00E-06 7.53E-6
swmﬂizﬂda‘ﬁ 1,450,000 3,300,000 290,000
GRG0
Taniasus 0.28 0.45 0.46
Lﬁaﬂizga
1A
A1AIANUTY 379,656.75 1,430,454.67 111,741.74
filsgean

Tun1sihanAdeanldujiiass azdesdinsivusveuiun

999517191871 L@U (optimal biding price) TnsAnualniisian

Lower price wag upper price Usenad 10% 210 optimal biding price
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® 2547 Samsung Electro-Mechanics (Thailand)
Co., Ltd. — Production control

® 2548 Honda Automobile (Thailand) Co., Ltd.
- Part Purchasing

® 2552 Asian Honda motor Co., Ltd.- Regional
Cost & Sourcing Bloc.

B 2555 Honda Automobile (Thailand) Co., Ltd.
New model Department
Section manager

® Current: Beumer Group Thailand Co., Ltd. -
Procurement Manager



