Bidding price for Installation and commissioning of Machinery
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dayani1sUseya (Bidding) NNSIAN 2558 DALAAUEUINN 2560

1. Palletizer 2. Palletizer & Stretch hood 3. Bucket Elevator

13,654,600.00 ,

22.664,092.04
38Y% 664,
14,330,300.00 .

, 710%

8,207,280.00 ,

[ ABC | Competitor 5 ABC [ Competitor I ABC [ Competitor

lurduasin1 Quotation fﬁﬁuquﬁﬁu:@"u‘*ﬂa INUIUTILW ‘:". 1GIK ATUIUNINNA

1. Palletizer 9 12 21

2. Palletizer & Stretch hood 17 7 24

3. Bucket Elevator 12 14 26
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B2B Pricing Analytics: Customized Pricing

B2B B2C




Customized Pricing

 Amaruchkul, K. (2018). Reveneue Optimization Models. Bangkok: National
Institute of Development Administration Press.
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NSAULUIANNAALAZALLLS

waularaInisIAsIzLLLAIaaInnnaslaagANd (Logistic Regression)

Aadsau (Independent Variables) Aauilsmn (Dependent Variable)

A8 Quotation [Bidding price] 1sznawisiag pnnaziilunazauznislscya

1. AMUIRIURARILATRIANT Site Installation Day

% 1 d” d” .
2. AUNUAILLIEILALIN Supervisor

3. fuUANFA9LATENTIW Supervisor

4. funuAnAunenielulszind Supervisor

5. fiuvuAlsausHNin Supervisor

6. N1EYN 4 NAne Withholding Tax

] dl A . . . .
ANANYN AR Rate service engineer as Overtime premium
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* * k24
. o = 1 1 o P v 1 o s
dl‘lJ LAURATIAT Quotation 'Q’]‘IJ’J‘IJ‘VI‘II‘IJgﬂLWN AIUIUN LLW@LL‘IN QAMUAUNINNA

1. Palletizer 9 12 21

2. Palletizer & Stretch hood 17 7 24

3. Bucket Elevator 12 14 26

EZ QS/
TAUYNAY 35 36 71
1. Palletizer 1N Wins 738 1 UAZUNY Loses A28 0 7. Palletizer & Streteh hood LN Wins 628 1 LAZUNY Loses A3 0 3. Bucket Elevator (N1 Wins A28 1 UAzUNY Loses A28 0
Tu@was i Bidding price Bidding Awards Tuaves Bidding price Bidding Awards Tnavasm ]ﬁ" Bidding price Bidding Awards

1 356,000.00 1 1 590,858.45 1 1 99.375.00 1
2 428,000.00 1 2 2,485,916.55 1 2 148,310.11 1
3 1,340,697.60 1 3 3,203,327.62 1 3 141,670.08 1
4 975,087,775 1 4 952,452.50 1 4 1,302,979.03 1
5 360,000.00 1 5 1,297,272.96 1 3 143,140.22 1
6 360,000.00 1 6 1,136,244.34 1 6 101,115.00 1
7 966,186.90 1 7 935,514.22 1 7 200,316.19 1
8 604,988.30 1 8 971,585.39 1 3 120,000.00 1
9 837,900.00 1 9 754,870.00 1 9 542,700.00 1
10 400,000.00 ] 10 2,386,547.20 1 10 553,000.00 1
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Historical record: Palletizer bidding result

0 =Win 1= Lose
D_ @ - 1
- o :
uw - 1
~ :
@ |
(]
(=]
s |
(8]
— ©«
3 (]
3 o
o a -
& —
S I 4
(o]
s |
o~ - ! I
o : !
o B
o Lo o) L]
I I I I I I I
50 100 150 200 250 0 ,

d3%$Quotation10K



Bid Response Function using Logistic Regression

* Independent variable x = quotation

Dependent variable Y ~Bernoulliwithp = P(Y = 1)
0 winning

Y = .
1 losing

P(Y=1) _ p

e Odds = PY=0) _ 1_p

* Logistic regression

logit(p; 8) = log (1%9) =6y + 01x

* The probability of losing is a sigmoid function

1
p@ (x) — 1+e—(90+ 01x)

« Odds of losing increases by a factor of e?1 for one unit increase in
guotation




Parameter Estimation: Minimizing SSE

Fourer, R., Gay, D., and Kernighan, B. (2003). AMPL: A Modeling
Language for Mathematical Programming.

mp1: model myCodeG2.txt;
MINOS 5.51: optimal solution found.
iterations, objective 4.995185023

onlin evals: obj = 34, grad = 33, constrs

slope = 1.00063e-06

intercept = -0.490406

= 34, Jac = 33.

STREAMLINED MODELING

FOR REAL OPTIMIZATION

logit(p) = log (%) = 0, + 0,x = —0.490406 + 1.00063 x 10~ 6x

reset;|

param n;
param bid{l..n};

var intercept;
var slope;

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

S A, SR A,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

SSE(9) = ¥ ,[y® — pg(x®)]*

# data

data;

param n_:= 24;

param: bid agtualBesult :=
1 260000.00 0]

2 260000.00 0]

232 cod000.00 1

24 18300000.00 1;

# AMPL commands

solve;

display slope;
display intercept;




Bid-Response Function

1 1
po(x) = 1 + e-®o+ 6:%) = 1 + e—(~0.490406+1.00063x10~°x)
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Odds of losing increases by a factor of
exp(8,A) = exp((1.00063 x 107°) * (10°)) = 1.1052
for A =100,000 THB-increase in quotation



Parameter Estimation: Maximum Likelihood Estimator

. Y(l), ) Y ™ random sample from Bernoulli
* Joint mass function or the likelihood function is

given as fr®, ..y™|p)

p(}!(l} — },(1}'1 Lym = },(n}')
— p(}!(l} — },(1}') ...P(yiﬂ}' = }.(ﬂ}}
_ [py[u{l _ p]“_y[uj] I:p_}.[m{l . p}lil—_}f[mj]

_ IJE y(:'] {1 o p)E(l_.}'m) (5)

* We want to maximize log(f(y(l), ,y(")|p)), ie.,
Min ~log(F (¥ @, ... y™@|pa (x))




Expected Profit

Expected Profit g(x) = (x — c(x))(1 — pg(x)) where c(x) denotes cost

ALY (Independent Variable)

97ANU1¢l Quotation [Bidding price] 1szneufng
1 ANUINTURARALATEIANT Site Installation Day

2. fiuvuadai@anees Supervisor [Allowance] LuAAIH k1 Expected profit
d” 1o © o Aa :/J [THB']
AuagiUaUIURAR

1,600,000.00

3.fiuvuAndaLATasiiugas Supervisor [Flight Ticket ] 11y 143045457

\ o \ 1,400,000.00
ANANT k2 Tuagjiuauliaaiu [fight] J_.,.-""" \
1,200,000.00
4 funuaRuneaniglulssmaaes Supervisor [Land J_,.-'"r \"""-\

! P < Vo o o - 1,000,000.00 r
transport] Lﬂummm k3 wu'ﬂgﬂummmﬂuﬂfmmumﬂm .". -"'n....\
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NLN T
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5.r§l’unuﬁi’1‘lﬁi~uwmﬁﬁnmm Supervisor [Accommodation] tu o

400,000.00 o
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1.Rate service engineer IuANAN k6 AuALRANLTNN958

= Expected profit

dqluemaanuau Supervisor lagAandsinazidudiuananils (THB)

2.0vertime premium AR k7 AuuadluAILEnN s
1.5 i1 Aladaluemaatwn Supervisor IngA1AdIInaziily
daureannls




AIADIADIUSNITUNITVN L UL UBSIAN

laarivua it Bidding price 3UIININANBEIFA 200,000 LI LLa:ﬁmmquaq@ﬁ 7,250,000
U lasnsiinvadssnavne Bidding price A39az 50,000 U

v Bidding price [THB.] | Cost [THB.] Profi Prob Bidding |E d profit Ex-Rate
s [um] auvu [um] [Winning) | Awards [THB] Expected profit

1 20000000 | 109547.73 9045228 083 1 74660.87 [THB.]
Z 300,000.00 W547.73 | 19045228 082 i 563150
3 350,000.00 T09.547.73 | 24045228 081 T T55,460.04
[} 400,000.00 W09547.73 | 29045228 081 i THEN R 1,600.000.00
5 450,000.00 | 09547.73 | 340,452.20 0.80 1 274,154.69 1,430,454.67
[ 500,000.00 W09547.73 | 39045228 080 i 19553
7 550,000.00 954773 | 44045228 073 T 30,5183 1,:400.000.00 e
] 500,000.00 W09547.73 | 49045228 079 i /76091
E] B5000000 | 10954773 | GA0A5228 079 1 32456110 f
] 700,000.00 547,73 | 59045228 078 i 360,390.75 1,200,000.00
50 | 270000000 T8547.73 | 250045228 53 T THIEB.0Z
&l 27300000 | RS 73] 260045228 L - 135359800 f
52 2,800,000.00 0354773 | 269045228 52 i 13% 843,42 1,000,000.00
53 2.850,000.00 T8.547.73 |_2.740.452.28 51 1 1403,358.09 ,‘...‘. 1\\

& | 2.300,000.00 8,547,713 |_2.790.452.28 50 T T409.43.62
5 | 2950000000 | 10354773 | 284045228 50 1 T414.22540 00,000.00
56 ,000,000.00 08,547,713 |_ 289045228 5] 1 141853342

050,000.00 T8547.713 |_ 234045228 48 1 142,262.03

53 100,000.00 8,547,713 | 230045228 L] T 142520092 600,000 00 -
53 B000000 | 10954773 | 304045228 a7 T 427596 -.‘-
&0 .200,000.00 T09,547.73 |_3,000,452.28 45 1 1429,167.08 u
3] .250,000.00 TB547.73 |_3.40.452.28 46 T 1430,135.39 400,000 00 o
52 30000000 08,547,713 |_3.00452.28 045 T TaN45.22 -
5 .350,000.00 0854773 |_3.240452.28 K 1 1430.08.21 u
% ,400,000.00 08,547,713 |_3,200,452.28 4 1 1,429,196.43 20000000 |m
55 450,000.00 857,13 |_3.340.452.28 K 1 142764235 =
66 500,000.00 08,547,713 |_3.390.452.28 q T 1425,408.87 m
67 550,000.00 T08547.73 | 344045228 & 1 1422,743.26 -
5] ,500,000.00 854773 | 349045228 K] 1 4043 T
e TSR E SR ER LI P IIEITEIIIS IS
7 705000000 0354773 | 694045228 [IILE] T E0A%6. 82

[ 18 | 7000000] _ 103547.73| 639045228 003 1 53954141 u Expected profit
] —_ 75000000 03547.73 | 704045228 008 T 583,329.74
W0 | 7.20000000| 0954773 | 709045228 108 T 57726294 [THE]
Wl 7,250,000.00 | 109,547.73 |_7.140.452.28 0.08 1 566,341

Tanilen Bidding Price agjf 3,300,000 1 Aivhlilsinlsgage Expect profit 71 1,430,454.67 1




anunaziluvesmsnozsuzmslszya Prob (Winning)

Prob(Winning)=1/(1+exp(a+b*bid)) Expected profit
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Palletizer No. Quotation

25 -

21

Bidding Pricg ed profit Winning [THB.] 20 -

15 -

Current Situation Logistic
Regression

u Current Situation = Logistic Regression

O dseyadausnendszya (Bidding price) 1dinfia 25,109,493.60 LN waﬂﬁngiwu:ﬂszga“[momiﬁ 9 Tassms anvianwa 21 Tasems
wazinlsfianainazld50 (Expect profit) iy 1,954,396.36 1N

QO dlsuuusaedLogistic Regression Nszwﬂgdﬂmu:ﬂszgaiﬂsoﬂwsﬁoﬁm 21 la39m13 9ndremadszya (Bidding price) 16,668,860.55
v wazinlsfienainazlesy (Expect profit) annlasensfiTusnanae nny 4,390,020.18 Un SedaduinlsAmudn 125%




Palletizer & Stretch hood No. Quotation

30

Bidding price [THB.] New Expected profit [THB]

87 Yo

Current Situation Logistic
Regression

m Current Situation  m Logistic Regression

tilszyadiaalszys (Bidding price) l@NAe 36,318,692.04 LN waﬂswngimu:ﬂs:ga‘[momiﬁ 17 1A39M3 NNNINRNQ 24
Tassms uazrinlsfienadnazlesy (Expect profit) winriy 11,879,914.98 1

Q  dlsuuusiaed Logistic Regression waﬂﬁﬂg'jwuzﬂszga‘[mamwﬁmm 24 1a39m13 ndemadszya (Bidding price)
33,364,002.04 11 uazfinlsfianainez 1y (Expect profit) :inlasinsfausrionan winiu 16.268,637.62 1nn dedaiduinlsfiindu
37%




Bucket Elevator No. Quotation

30 -
. 26

Bidding price [THB] New Expected profit [THB] =
20 -

15 -

10 -

% |

0%

Current Situation Logistic
Regression

u Current Situation = Logistic Regression

tilszyadiaalszys (Bidding price) \@uAe 12,207,885.63 LN Naﬂswngdwu:ﬂs:yalmamsﬁ 12 1A39N1T MNNTIRANA 26
Tassms uazrinlsfienadnazlesy (Expect profit) winriy 596,187.96 1w

Q  dlsuuusiaed Logistic Regression waﬂﬁﬂg'jwuzﬂszga‘[mamwﬁmm 26 1a39n13 3ndemadszya (Bidding price)
10,000,605.63 11 uazfinlsfianainazlasy (Expect profit) nlasinsAausrisnua windu 1,109,773.72 1n dedaiduminlsfiindu
86%
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