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Companies

Manufacturers

Abbott Laboratories
Borden, Inc.

The Clorox Company
Dresser Industries, Inc.
Ford Motor Company
General Electric Company

General Mills

Harris Corp.

Honeywell Co.

NCR Corp.

Newell Co.

Pfizer, Inc.

Sara Lee Corp.

Xerox Corp.

Wholesalers and Retailers
Baxter International

Bergen Brunswig Corp.
Dayton Hudson Corp.
Fleming Companies, Inc.
Kmart Corporation
Nordstrom

Sears, Roebuck & Company
Supervalu Inc.

Wal-Mart Stores, Inc.
Winn-Dixie

Goodyear Tire & Rubber Co.

Sales

$11,883
1,488
2,741
7,458
153,627
90,840
6,033
13,065
3,939
8,028
6,598
3,234
12,188
20,011
18,166

6,138
11,661
27,757
15,372
32,183

4,852
41,296
17,201

117,958
13,219

Net Profits

$2,094
221
298
318
6,920
8,203
422
559
133
471

7

290
2,213

(523)

1,452

300
82
751
25
249
186
1,188
231
3,526
204

Net Profits as a
Percent of Sales

18%
15%
11%
4%
5%
9%
7%
4%
3%
6%
0.11%
9%
18%
-3%
8%

5%
1%
3%
0.16%
1%
4%
3%
1 0/ (o]
3 0/ o
2 0/ (o]

Total Assets

$12,061
2,206
3,030
5,099
279,097
304,012
3,861
9,917
3,784
6,411
5,293
3,944
15,336
10,989
27,732

8,707
2,707
14,191
3,924
13,558
2,865
38,700
4,093
45,384
2,921

Inventory Investment

$1,280
302
212
972
5,468
5,895
389
1,835
604
1,028
489
625
1,773
2,882
2,792

1,208
1,309
3,251
1,019
6,367
826
5,044
1,116
16,497
1,249

Inventories as a
Percent of Assets

11%
14%

7%
19%

2%

2%
10%
19%
16%
16%

9%
16%
12%
26%
10%

14%
48%
23%
26%
47%
29%
13%
27%
36%
43%

Note: Ending inventory figures are used for inventory investment. All figures are for 1997.

A&Scelected Financial Data for Manufacturers, Wholesalers, and Retailers for 1997 ($Millions)
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0 2w MHEH (Cycleinventory)

Q %42 F 4 (Safety stock )

0 £i® &4 (Transit inventory )

Q F7 W EG R4 B4 (Seasonal stock /

promotional stock )
0 &AM E 4 (Speculative stock )
0 £4£ ( Obsolete, dead or shrinkage stock )
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Raw Finished goods Finished goods
: In-process . )
materials —> ) —> mventory —> mventory
. mventory .
inventory at plant in field

Assumptions: A one-time increase (decrease) in finished goods inventory
results in a one-time increase (decrease) in raw materials purchased.
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QO Increasing numbers of back orders

0 Increasing dollar investment in inventory with
back orders remaining constant.

0 High customer turnover rate.

0 Increasing number of orders being canceled.
Q Periodic lack of sufficient storage space.

0 Wide variance in inventory turnover among

distribution centers and major inventory items.

2 h, ;W0
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wasted and unnecessary stock .
A mventory
’ AWAW | | W \M Q/
production }<
problems
/ \ quality
unpredictable unreliable If)oor t issues
demand suppliers Orecasts
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T.2.2 ZFEHAEISHA

Q B4R A (inventory carrying cost )
= 52 R A (capital cost)
s FEGR %A (inventory service cost)
m 452 8] i (storage space cost )
s FE4 KR A (inventory risk cost )
Q #5 R A (stockout cost )
m 3 ESITHE A (cost of backorder )
m K45 A (cost of lost sales )
n X EZE P eI (cost of lost customer )

0 3T 5 A (ordering cost)

14 2%, MR
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B G 35 A s A B4 A

Capital :
costs Inventory investment
Inventory Insurance
service <
costs Taxes
Inventory Plant warehouses
carrying -
costs Storage Public warehouses
space costs Rented warehouses
Company-owned warehouses

Obsolescence
Inventory Damage
risk costs Pilferage
- S 2 Y %

15 Relocation costs
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wait substitute product substitute store
| | |
| | | | | |
priority normal this forever this forever
backorder replenishment occasion occasion
— T — | |
brand price location product
selection
brand price

16 2%,
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17

A Loss Probability AC
Iternative
(1) (2) 3)=(1)*(2)

Brand-loyal customer
(Delayed sales) $5.00 0.20 $1.00
Switches and comes back
(Lost sales) 10.00 0.70 7.00
Lost customer
(Lost customer) 100.00 0.10 10.00
Average cost o

° f 1.00 $18.00

a stock-out
2%, MHN
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L
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& RS R U B BLEC HE

AN bR AR BT 54y, T e s 1044, 84k 3F. 201F. 9ff.
HTEAA AL, Ll R BP0 100 84k, 31k, 154, 44,
v S R PR LN bR

FJHBLIR BT R 3

FvEL LT L& = ————— =—=60%
ARl A e = TR AL 3

AR AN A 10+8+3+15+4 40

Dy 2: Im‘%ﬁ\:\\ R — — :8000
782 ISP L FREER A 10+8+43+2049 50 8
o IR ALW LA = 1- iR % =1-20%=80%
EX ﬁ 2
B ST =1 - AT 10 g,
R R 50 L@ %
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BFFARSIKT: AR TG I TrBr AL

ITHE EH &~ R | TTRAE TG RL 6 b & A AAE(3)=(1)x(2)
A 0.1 (0.95)=0.950 0.095
B 0.1 (0.90)=0.900 0.090
C 0.2 (0.80)=0.800 0.160
A, B 0.2 (0.95)(0.90)=0.85 0.171
A, C 0.1 (0.95)(0.80)=0.76 0.076
B, C 0.1 (0.90)(0.80)=0.720 0.072
A, B, C 0.2 (0.95)(0.90)(0.80)=0.684 0.137
1.0 0.801
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Order processing

N
Product -
/ \ Order processing >
Price « X % and information > ;
COSts s
Z
Q

Place/customer )

/ service levels '\
caI nvierrll togsts AN »| Transportation
T costs
Lot quantity costs e ——Warehousing costs

and information
COsts

L%, Wi
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i SR T | WEE s T s
001 45 005 0.10 62
&:E 62 30.10%
2 N 001 0.20 45
00 ? o 107 51.94%
= 009 0.30 23
003 3 Ty 130 63.11%
004 0.40 20
004 20 oy 150 72.82%
R 010 0.50 17
005 62 = 167 81.07%
= 008 0.60 15
006 10 HH 182 88.35%
006 0.70 10 .
007 2 192 93.20%
@) 002 0.80 9
003 1 2K 201 97.57%
P 003 0.90 3
- 204 99.03%
009 23 HA 007 1.00 2
206 100.00%
010 17 A
2 1.00 206
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o RIEREN (Pareto’s Law) s =83t 17 34

1
. 0.8
N
= 0.6
i@ﬂ )
?E“: 0.4
’__]: .
Bk
0.2
0
0 0.2 0.4 0.6 0.8 1
Lybr= i bR
L%, MHAB
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25

Q Critical value analysis

mTop priority: critical item <«———» =uNo stockouts permitted

mHigh priority: essential item <— mLimited stockouts allowed
mMedium priority: necessary item «——» mQOccasional stockouts permitted
mLow priority: desirable item «——— =Stockouts allowed

mLowest priority: needed item <——>=Stokouts permitted on a wide basis

2 h, ;W0
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7.3.2 =5532eyiesy (push) Foiisy (pull) 45K
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07.4.1 A ARSI
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07.4.3 4 FEA4WITE
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71.4.2 3K EHE IR
~ ~ [ N ’EE’ . AV | —j
PEATVERI (B 77 =K 2 IR0 A1)
warehouse Current stock Forecasted Forecast error Stock
level demand (std, Dev.) availability level
1 5,000 10,000 2,000 90%
2 15,000 50,000 1,500 95%
3 30,000 70,000 20,000 90%
50,000 130,000

* Stock availability level is defined as the probability of having stock
available during the forecast period.

29
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5
1
1\:.:}}
P
i
\ea

35 BY) ()

(1) Total (4) Pro-ration  (5)=(3)+(4)
Warehouse (2) On hand Net
requirements of excess Allocation
requirements
1 12,560 5,000 7,560 1,105 8,665
2 52,475 15,000 37,475 5,525 43,000
3 95,600 30,000 65,600 7,725 73,335

160,635 110,635 14,365 < 125,000

30 1%, MiHR
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7.4.3 =2 ZFEH5uit5E

90 % of
area under
curve
/=1.28
Forecasted demand Total requirement
=10,000 =12,560

31 1%, MiHR



HE- 11514 6% 1 %

#s1 UNIVERSITY OF INTERMATIONAL BUSINESS AND ECONOMICS

7.5 ¥z K= HIEH

0 —RMITHAER (single order quantity )
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17.5.1 —RIEATIEHLAE . REALBY
(newshboy model)

0 AR ABRIK
 ITRZAT A E R
B RAHFRGITE, Rkib Ry FE R A K4
n BA KRR A5 AR A R SRARAK

QiEF FED MR T
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X
m ARKE =B R E— 20 = AT gl i
s AFME = RE— = e A E HEROME
MR=MC
Cumulative frequency of pr Oﬁ !

selling n units of product =

( profit + loss )

n AEZIRRAKFE, RFBERATREAZITRNE

34 1%, MiHR



G #5691 %5

UNIVERSITY OF INTERNATIONAL BUSINESS AND ECONOMICS

7.5.1 RERELA B

BT L7070/ I IR, S4B h 2, S EMho5I0,
AMGRE 5K, HagiREIS070/4 . itz A KAIGHL A T

e BERERAE & 95 — 70
0 0.10 0.10 (95 -70+70 —50)
1 0.15 0.25 = 0.555
2 0.20 0.45
3 0.30 0.7 <—— Q* =3
4 0.20 0.95
5 0.05 1.00

1.00
35 LRG0
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Inventory Order Order
0 & anival < anival
Order Order
placed laced Average
/ /) inve ntory
Q/2
0
Days
T KA TN DU 0 B A IH AR K
L%, Wi
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Total Cost (per unit time)
= ordering cost + carrying cost

TC = SD/Q +1CQ/2

TC: total annual relevant inventory cost, dollars

Q: size of each order to replenish inventory, units

D: annual demand for the item 1n inventory, units

S: ordering cost, dollars /order

C: value of the item carried in the inventory dollars / unit

. . ” 0
[: carrying cost as a percent of item value, % / year L0k W
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QERZESY, FQKTF, M.

m RAMIT ST =E

Q* = A/ ZIDCS
m 3T 50 8] 8] Fg

T*=Q*/ D
RANP & &

N* =D /Q*
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2DS 2x10000x200
\\ LSRN E » . * p— —_— — 200

Gy 0=y s \/ 100x25% i
D 10000 o

AAET 5 IR - N == 00 0K
O* 200

E:I:\ /fll—ti":lg‘:ﬁ\: ‘\o T*: = :O.OZEE:7039€

Hﬁ’fj:T/TJ\ﬂ/Hjj- D 10000
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Annual cost
(dollars)
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L

/

Total cost

v
i)

Inventory
carrying
cost

Lowest total cost
(EOQ)

v

Ordering cost

s

Size of order
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Inventory

Number Ordering Carrying
Order of Orders Cost Cost Total
Quantity (D/Q) S* (D/Q) 12 Q* C*1 Cost
40 120 $ 4,800 $ 500 $ 5,300
60 80 3,200 750 3,950
80 60 2,400 1,000 3,400
100 48 1,920 1,250 3,170
120 40 1,600 1,500 3,100
140 35 1,400 1,750 3,150
160 30 1,200 2,000 3,200
200 24 960 2,500 4,460
300 18 720 3,750 4,470
400 12 480 5,000 5,480

2 h, ;W0
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7.5.3 =5iTHaE (EOQ) &y &

L
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0 BRI ANTEOQARRY ;
n BN E— R MR RTIT R, AME LB TR
(fRZ ) .

Buildup = :
Production Pro.ductlon No production;
: taking place |
Number rate minus usage only

of units usage rate \
Usage

hand | (p-d)
on e «rate d Q\

R ~.
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FEHAJRIR

4 'é‘}&zﬁﬁ .

re=Lsitop-aCic
0 2 p

= R

p = replenishment rate
d = demand rate

44 2%, HMHN0
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ARk eg- 7 B EQ Qs 22 45 1)

b, ik — kR AR2000- 0 5T, MR ARt R, FERAE BTS04
2DS | p \/ 2 x 10000 x 200 50
— ~ 298
2N AN = F Q \/ \/p—d 400 x 25%, \/50 10000 i
365

D 10000 o

AT BIRECN - N*= 0 208 34K
%

BRI, T =2 = 220 0.02084F ~10.88K

D 10000
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Q3T &k

Re-order Point

Q B A sk

Periodic Review
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J

ROP vs. Periodic Review
with constant demand & fixed LT

Q

Max. inventory

Re-Order Point
ROP=dLT

LT Days

47 L, ;BN
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FATH RS (RRFIRATIAR L)

Inventory
on hand
(in units)

ROP

48

Place
order

N

Place
order

Place
order

\

v v
L
Stockout
L LT ,L
T T
2 R%,MBN

Time



Inventory
on hand
(in units)

Safety
stock
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AR (FRRBHE)

Periodic review model

Place
order
Place
order
Place
order
l ,
\ |
\\ Stockout
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T T | T
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