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Abstract

This thesis formulates and solves a pricing decision for booking the capacity of
an IC foundry. IC foundry, a capital-intensive factory, has many customers. In order to
fully utilize capacity and appropriately allocate capacity to customers, IC foundries
may ask customers to pay a booking fee for reserving capacity. Pricing the booking
fee is a trade-off issue. Higher booking fee would make customers more conservative
and induce a lower booking quantity. Conversely, lower booking fee would induce a
higher booking capacity. However, the future"demand quantity, at the time point of
making booking decision, is a random‘variable. This research develops two decision
models, one for capacity buyers and the other for the capacity seller. For a particular
booking price, the first decision model can be used to determine the booking quantity
which optimal for buyer. The functional relationship between booking price and
booking quantity can therefore be determined. Using such a functional relationship,
the second decision model can compute the booking price that is optimal for the

capacity seller.
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(discrete variable)

(continuous variables)
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(decision variable)
(parameter)
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Booking price B
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3.3 (Modeling)
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B (booking price per wafer)
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4.4

(Py)
(V) (cy)
42~44
4.2 ( )
Trimmed Normal distribution with  x=100,000 ¢ =10,000
14 B Q Elz, ] El7mg]
1,300 $772.651 99,962 $66,949,898 $65,083,579
1,400 $570.277 | 101,002 $76,394,819 $56,140,422
1,500 $415.037 | 101,994 $85,903,869 $47,031,887
1,600 $295.157 | 102,947 $95,472,096 $37,776,823
1,700 $202.222 | 103,866 $105,095,057 $28,391,603
1,800 $130.391 | 104,749 $1145768,688 $18,888,425
1,900 $74.908 | 105,603 $124,489,207 $9,280,853
4.3 ( )
Trimmed Normal distribution with  x=100,000 ¢ =10,000

vu B Q Elz,, ] El7y]

180 $772.651 99,962 $66,949,898 $65,083,579
230 $828.749 99,533 $62,055,875 $64,857,300
280 $893.110 99,074 $57,173,600 $64,612,279
330 $967.406 98,584 $52,304,313 $64,346,724
380 $1,054.359 98,057 $47,449,466 $64,056,699
430 $1,158.023 97,483 $42,610,772 $63,736,447
480 $1,281.221 96,867 $37,790,276 $63,386,864
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4.4

(

Trimmed Normal distribution with x=100,000 ¢ =10,000

Cym B 0 Elx, ] El7,]

450 $772.651 99,962 $66,949,898 $65,083,579
475 $826.661 99,548 $64,404,985 $64,865,501
500 $884.276 99,135 $61,870,618 $64,645,048
525 $945.692 98,724 $59,346,765 $64,422,546
550 $1,011.372 98,312 $56,833,415 $64,197,453
575 $1,081.857 97,899 $54,330,579 $63,969,199
600 $1,158.441 97,481 $51,838,290 $63,735,208

4.5
4.5 ( )
Trimmed Normal distribution with =100,000

o 1% B 0 Elr,, ] El7m,]

10 0.9773 $772.651 99,962 $66,949,898 | $65,083,579
15 0.9545 $747.783 | 100,606 $65,273,342 | $61,617,477
20 0.8664 $706.851 | 101,344 $65,043,535 | $60,658,393
25 0.7699 $682.687 | 101,912 $64,935,235 | $60,194,344
30 0.6827 $668.537 | 102,301 $64,883,638 | $59,944,765
35 0.6086 $659.765 | 102,565 $64,857,788 | $59,797,700
40 0.5467 $654.019 | 102,752 $64,841,373 | $59,701,294
45 0.4952 $650.520 | 102,891 $64,806,092 | $59,603,034

(Py)
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Booking price vs. Varijable cost
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Booking quantity
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