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ABSTRACT

Product liability(PL) and product safety(PS) is one of the most costly and confusing problems

facing manufacturing today.

Accordingly, this paper presents an integral process for product safety and product liability
resulting from a defective product and proposes countermeasures of PL and PS for the four

types of risk based on severity and frequency.

Finally, we have presented a framework and practical procedure to provide the manufacturer
with useful way of analyzing the risk potential of consumer products.
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Table 1 Survey resuits for hazard-recognition factor selection

Factors | Product | Severity | Frequency | Frequency | Time of Familiarity | Confidence | Reliability

Product Hazard | of Injury | of Injury of Use Contact

Electronic Range 25 | 313 18 290 2.14 303 309 3.17
Electric Rice 200 | 241 159 346 277 346 257 314
Cooker

Juicer 271 | 306 243 179 146 237 219 319
E;icnt,:;wate’ 19 | 214 184 290 2,00 276 246 2.80
Ell\:ca:l:’: Washing | 510 | 270 183 317 259 32 313 3.19
Elevator 307 | 4% 261 339 221 341 334 339
Escalator 280 | 384 2.46 3.10 2.10 307 ERT) 317
TV 149 | 214 119 460 363 449 344 3.13
Electronic Bulb 226 | 259 194 454 394 411 189 3%
Electric Heater 301 | 35 264 3.10 266 274 287 317
Electric Fan 284 | 316 283 3% 201 354 220 384
Electric Iron 320 | 324 313 286 224 294 221 387
Gas Heater 33 | 381 263 2.06 177 197 250 307
Toy Sword 263 | 271 2.46 109 101 143 130 339
Gas Range 37 | 4w 276 403 271 360 230 349
Gas Lighter 241 | 27 220 383 236 353 159 356
Gas Boiler 260 | 411 2.20 313 2.83 273 300 300
LP Gas Tank 350 | 473 283 226 180 19 203 330
Toy Pistol 283 | 294 316 120 113 156 194 360
Firecracker 357 | 340 330 130 121 154 157 354
Vehicle 3% | 43 429 397 3.19 380 430 374
Motorcycle 441 | 491 456 159 134 197 406 374
Bicvcle 280 | 357 337 233 196 294 250 383
Tire 207 | 289 227 266 2.40 254 191 283
Contact Lens 217 | 276 241 131 13 147 196 271
Hair Drier 223 | 241 1% 147 136 164 179 256
Cosmetics 166 | 207 190 401 2.44 361 179 270
Tces 163 | 220 187 323 2.13 306 141 299
Cold-Storage Food | 203 | 257 220 341 220 303 157 301
Luncheon 203 | 249 211 2.16 180 224 131 301
Snack 15 | 217 173 3.10 223 307 146 283
Paint 253 | 310 231 164 177 1.66 203 294
Detergent 221 | 263 203 321 230 263 210 290
Medical Products 280 | 38 286 2.89 213 270 290 304
Adhesive Substance | 314 | 319 289 227 190 2,00 183 339
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Table 2 Correlation coefficient among hazard recognition factors

Product Severity Frequency | Freguency | Time of Familiarit Confidence
Hazard | of Injury | (Likelihood) | of Use | Contact v
Severity of Inj 0.88202
verl! [8)
Y oL 1 6 0001
Frequency 0.88747 0.76420
(Likelihood) 0.0001 0.0001
- U | 030747 | -00s% | 0313
CY O
requency o ¢ 1 o074 05835 0.0470
e of Conpact | 02420 | 083 | 02888 | 091657
o) n
tme ¢ 0.1608 0.7706 0.0931 0.0001
— 020258 | -000088 | -028757 | 095834 | 088954
anty 0.0881 05642 0.0939 0.0001 0.0001
Confid 044442 | 060756 0.36875 027368 | 033526 | 034341
ce
mhiden 0.0075 0.0001 0.0203 01116 | 00490 0.0434
Retiabilit 067107 | 052059 069365 | 001309 | 00688 | 014315 0.28989
1
ablity 0.0001 0.0013 0.0001 09405 0.7370 04120 0.0912
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Table 3 Multiple regression result using stepwise method

Stepwise Procedure for Dependent Variable X1

Step 1 Variable X3 Entered R-square=0.78759773  C(p)=55.70292366
DF Sum of Squares Mean Square F Prob>F
Regression 1 12.23504722 12.23504722 12237 0.0001
Error 33 3.29959278 0.09998766
Total 34 15.53464000
Parameter Standard Type I
Variable Estimate Error Sum of Squares F Prob>F
INTERCEP  0.50520672 0.19798683 0.65104653 6.51 0.0155
X3 0.85208687 0.07702900 12.23504722 12237 0.0001
Bounds on condition number: 1, 1
Step 2 Variable X2 Entered R-square=0.88745141  C(p)=16.94250410
DF Sum of Squares Mean Square F Prob>F
Regression 2 13.78623812 6.89311906 126.16 0.0001
Error 32 1.74840188 0.05463756
Total K’ 15.53464000
Parameter Standard Type I
Variable Estimate Error Sum of Squares F Prob>F
INTERCEP 0.11134712 0.16396305 0.02519749 . 0.46 0.5020
X2 0.40544839 0.07609378 1.55119090 28.39 0.0001
X3 0.49260117 0.08828457 1.70103227 31.13 0.0001
Bounds on condition number: 2.403899, 9.615596
Step 3 Vanable X6 Entered R-square=0.89780208 C(p)=14.71734270
DF Sum of Squares Mean Square F Prob>F
Regression 3 13.94703214 464901071 90.78 0.0001
Error 31 1.58760786 0.05121316
Total 34 15.53464000
Parameter Standard Type 11
Variable Estimate Error Sum of Squares F Prob>F
INTERCEP  0.40951238 0.23133208 0.16048848 313 0.0865
X2 0.43104961 0.07507399 1.68832901 3297 0.0001
X3 0.44001499 0.09047885 1.21121816 23.65 0.0001
X6 -0.09096659 0.05133786 0.16079402 3.14 0.0862
%

footnote) X1: Product hazard, X2 Product severity, X3: Product frequency, X6: Familiarity
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Table 4 Survey research result for PL and PS

HEE A8y golol oitt HZ8 4 ¢ MzE HHdH

Cox &
Prentice

Goodden

measures (1992)

Riswardka | McMatrier | Millar
counter (19%) (1989) (1988) | (1986)

Gillock Curran | Kolgraf | Manuele | Benningson
(1985) (1978) | (1978) | (1978) (1974)

Chis | Linnenm an
nall |& Chandran
(1980) | (1978)

PSmanagement| O O

Product safety
system

O

Product
Liability audit

Quality Control | O O O O

Safety design | O O] . O

Early wamning

O

system

Application
of warning

Document
control

O

Survey of
user's claim
& follow-up

procedure

After Service

©

Product recall

Audit)
4) E4 8
5 ZAunge &
6) TulFE B
7) A2
8) An|At EvkzAl 9 A+
9) %7173 1A A (Early Warning System)
10) AZE9] 35 (Recall)
1) 2g9 71y

4. 2|23 pjERIA(Risk Matrix)0l 2|
# A= s 24

AGABE YME P23 EHAY
ZAgol wjlg Fodo] wet FUiuzE dd
o2 3BFY HE AxES dF 4 A=EY
A8 ZA=(Severity)$t Atie] HA7HsA (Fre-
quency)E H713le] ol& 23 wlEg 2 Y
el Fig. 13 ok ARER7E 3718 A2E
E9 g2ag FEI 4714 Typeo s EF

s obHata x| H14d H4E "9 129

high T

medium

F; high/S;low
(Type )

F high/$S high
(Type IV)

(Frequency,

Likelihood) F;low/S;low

(Type 1)

F;low/S i high
(Type )

low

low medium high
(Severity, Damage)

Fig. 1 Product liability risk on risk matrix
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Table 5 Survey results by specialists

Risk Type!| Risk Risk Risk Risk

Countermeasures Type 1 | Type 11 | Type It | Type IV
PS Management 467 2.67 4.11 222
PL and PS Audit 7.44 7.89 6.56 6.22
Quatity Control 3.89 456 333 6.67
Safety Design 544 3.22 244 2.89

Earlv Warning System 544 4.11 5.00 467
Application of Warning 3.00 4.89 436 767
Document Control 889 8.78 967 9.44

Survey of User's Claim
& follow-up Procedure

After Service 533 867 6.89 844
Product Recall 9.78 7.44 811 389
Take out an Insurance 10.33 6.22 933 5.78

267 867 7.00 9.11
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Table 6 Priority of countermeasures on the product risk

. Product Safety System
. Safety Design
. Product Recall
Early Warning System

. Safety Design

. Quality Control

. Product Safety System

. Application of Warning

. Early Warning System

. PL and PS Audit

. After Service

. Survey of User's Claim
& follow~-up Procedure
9. Product Recall
10. Take out an Insurance
11. Document Control

. Take out an Insurance

. PL and PS Audit

. Quality Control

. Application of Wamning

. After Service

10. Survey of User's Claim
& follow-up Procedure

11. Document Control
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Quality Control
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