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Abstract : Currently, the government selects products that are likely to cause harm to consumers as safety management targets and
classifies them into three types: safety certification, safety confirmation, and supplier conformity verification. In addition, the
government conducts safety surveys on products in circulation or accident products, and recalls products that are of great concern to
consumer risks. In this paper, we have developed RAP (Risk Assessment method based on Probability), which is a probability based
product risk assessment method, for the classification of safety management type of product and safety investigation, and have shown an
application example. In this process, information is used for the CISS (Consumer Injury Surveillance System) of the Korean Consumer
Agency. In addition, we apply the cluster analysis to classify the current supervised children products into three groups. Then, we confirm
the effectiveness of RAP by comparing the result of RAP application, cluster analysis result and current safety management classification
type. Also, we recognize the need to review the current safety management classification criteria for classifying products into three types.
Key Words : consumer safety, product safety, risk assessment, classification, injury information, cluster analysis
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Table 1. Product factor, accident type, injury type
product factor accident type injury type
F1 structure Al crash 11 damage
F2 size A2 burst 12 bruising
F3 material A3 fall 13 concussion
F4 appearance A4 slip 14 laceration
F5 performance AS stab 15 sprain
A6 bump 16 dental injury

o

SOrH s3], M33T X 6=, 20184

Table 2. Accident effect scale by product factor

Al A2 A3 A4 AS A6

cr bu fa sl st bu
F1 | st 0.008 1.7 2.0 33 3.7 0.7 1.0
F2 | si 0.004 0.3 2.0 1.3 1.0 1.0 1.0
F3 | ma | 0016 0.7 37 1.7 2.0 1.7 2.0
F4 | ap | 0.012 1.3 2.0 0.7 03 3.0 2.7
F5 | pe | 0.004 1.0 1.0 1.0 1.3 1.0 1.0

note) st:structure, si:size, ma:material, ap:appearance, pe:performance,
cricrash, bu:burst, fa:fall, sl slip, st:stab, bu:bump
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Table 3. Probability of accident

P(Al)
0.00451

P(A2)
0.00632

P(A3)
0.00522

P(A4)
0.00530

P(AS)
0.00538

P(A6)
0.00548

2. Table 49} o] =&3lr}

Table 4. Injury occurrence percentage

11 2 13 14 I5 16

da br co la sp de
Al cr 0.5 0.5 0.0 0.0 0.0 0.0
A2 | bu 0.0 0.0 0.0 0.0 0.0 0.0
A3 fa 1.0 0.0 0.0 0.0 0.0 0.0
A4 sl 0.0 0.0 1.0 0.0 0.0 0.0
AS st 1.0 0.0 0.0 0.0 0.0 0.0
A6 | bu 0.0 0.0 0.0 1.0 0.0 0.0

note) da:damage, br:bruising, co:concussion, la:laceration, sp:spain,
de:dental injury
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Table 5. Probability of injury

P(I1) P(12) P(13) P(14) P(I5) P(I6)

001266 | 0.00226 | 0.00530 | 0.00548 | 0.00000 | 0.00000
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Table 6. Injury treatment period and severity of injury

11 12 13 14 5 16
da br co la sp de
1 mi 0.25 0.00 0.00 0.00 1.00 0.00
2 | mo 0.00 0.00 0.00 0.00 0.00 0.00
3 ser 0.00 0.50 0.00 1.00 0.00 0.00
4 | sev 0.25 0.00 0.00 0.00 0.00 0.00
5 cr 0.00 0.00 0.00 0.00 0.00 0.00
6 | ma 0.00 0.00 0.00 0.00 0.00 0.00
no 0.50 0.50 1.00 0.00 0.00 1.00
AIS 1.250 1.500 | 0.000 | 3.000 1.000 | 0.000
ISS 1.563 | 2250 | 0.000 | 9.000 1.000 | 0.000
SOI none medi none medi negi none
note) mi:minor, mo:moderate, ser:serious, sev:severe, cr:critical,
ma:maximal, no:none
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Table 7. Risk by injury

M

11 2 3 I5 16

P(I) 0.01266 | 0.00226 | 0.00530 0.00000 | 0.00000

SOI none none
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Table 8. Hazard information for 36 child products Table 10. Final cluster centers and number of cases in each
no product no of accident| injury treat period | percentage Cluster
1 | Watering device 29 45714 4827 1 C‘fter — Gl ; 137-%
2 Rides 1,614 6.6063 97.02 3| 160
3 | Protective device 8 03571 60.71 no of acci | 299 1 -08 | -48 Valid | 360
4| Bibitan gun 147 0.5544 94.56 inj treat peri | 36 | 82 | -8 Missing | 0.0
5 Baby fiber 98 0.0000 41.28
6 Synthetic resin 29 3.6667 13.79 Table 11. ANOVA for 2 factors
7 | Sports protective 11 3.7500 18.18 Cluster Error F Sig.
8 Skateboard 499 6.3368 54.42 Mean Sq | df | Mean Sq | df
5 P— - 547 183 1o of acci 1536 | 2 13 33| 1186 | .000
o Toy prem o] o inj treat peri 1390 | 2 2 33| 6.7 | .000
11 Tandem 21 04762 95.24
12 Chair 109 2.0550 86.24 1A, HE LS 7 e Aol vt
13 Bicycle 3373 57019 94.33 Table 10 YR} Qlet. 2T S WAL 5
14 | Disposal diapers 408 0.4894 2.70 "] 7]— q_xlt‘g %’&1 %}:% E@—ﬁ—\:} —E_}‘\—]_—E_@' A=
15 stationery 3,825 7.5033 41.02 Table 11¢] WEbL} Q). Table 1104 3 7t 7]
16|  Babywalker 202 67115 278 o] 2pol7} ol Aoz ehd 3 1F Zpol7t 3
17 Stroller 1,363 64965 58.61 the 7S oF 2 9rh
18 Bed 83 11024 14.45 AR A4 9} e I P = P e =t
19 Heat pack 6 0.0000 0.00 A3, 210 3A1E, w320 1741, 28390
20 Carrier 36 102222 833 16A%0] AdEnt 2712 ARIAIAS g 93|
21 | Sports nameplates 27 49231 48.14 A 72717k0] 71 EAE 7H AR, o2 Ay
22| Leather goods 4 0.5000 0.00 Ag= AL iR 2717 11 549 AEE vhA
23| Cotton swab 368 11440 1930 9 R3S AR = AL SR ® YRS FR
24 Frames 323 6.6656 34.37 549 AlEes EREch A3 b ot
25| Waterglass 25 77917 72,00 oA & off FH12 HAAS, 2 e, +
26 | Umbrella/Parasol 398 72317 41.96 A3 T AEates ER & 5 Utk
27| Wheel shoes 4 8.6250 100.00 4719 Po2 ERd & éﬂ, +38Q HE f
28| Roller skate 798 6.4825 82.06 o5H Uehgthis HxE ogs 4= Qlti(Table 12). o
29 | Ski equipment 982 8.1850 18.89 A 33 W3t gle B, 82 = 09 o
30 Snowboard 828 9.2201 6.11 oz YrojRth & 177l A& 2 FAAE 327}
31 | Shopping cart 1,019 5.8299 78.59 77 AEo 2 FAAE Z£A29 107)] AlFoz FAH
32 Accessories 55 2.5938 83.64 42 oAt o] o] A28 2= AbardbAl
33 Kickboard 598 41625 86.90 AL7) @al R4 AR AT Ae EALS T}
34 Inline skate 798 6.4825 82.06 At} o] AL FH1L kA FH2E= ekHSel,
35 Furniture 269 8.1257 55.62 Y FFAATGHor B Eaﬂ H 4 Qlom FA3L
36 Child fiber 163 6.4286 72.58 FEAATAA R o] e 1_7:]]_4 Ao =
A A e 2 4 9tk
Table 9. ANOVA for 3 factors
Cluster Error ) Table 12, ANOVA for 2 factors and 4 clusters
Mean Sq | df | Mean Sq | df F S Cluster Error F Sig
no of acci 14.34 .19 33 74.8 .000 Mean Sq | df | Mean Sq | df
inj treat peri 1401 | 2 21 33| 663 | .000 no of acci 11.04 06 32| 188 | .000
percentage 174 | 2 95 3] 18 | a7 inj treat peri 945 | 3 21 2| 454 | 000
=0k E| K], H|332 K65, 201844 133
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Table 13. Type classification by safety management target product

no product Curr RAP CAQ3) CA®4)
1 Watering device Cer M 3 3
2 Rides Cer L 2 2
3 Protective device Cer A 3 3
4 Bibitan gun Cer A 3 3
5 Baby fiber Con A 3 3
6 Synthetic resin Con A 3 3
7 Sports protective Con A 3 3
8 Skateboard Con A 2 2
9 Bunk bed Con A 3 3
10 Toy Con A 1 1
11 Tandem Con A 3 3
12 Chair Con A 3 3
13 Bicycle Con L 1 1
14 Disposal diapers Con L 3 3
15 stationery Con M 1 1
16 Babywalker Con L 2 4
17 Stroller Con L 2 2
18 Bed Con A 3 3
19 Heat pack Con A 3 3
20 Carrier Con A 2 4
21 Sports nameplates Con M 2 4
22 Leather goods Sup A 3 3
23 Cotton swab Sup M 3 3
24 Frames Sup A 2 4
25 Waterglass Sup M 2 4
26 Umbrella/Parasol Sup L 2 4
27 Wheel shoes Sup A 2 4
28 Roller skate Sup A 2 2
29 Ski equipment Sup L 2 2
30 Snowboard Sup L 2 4
31 Shopping cart Sup M 2 2
32 Accessories Sup A 3 3
33 Kickboard Sup A 3 2
34 Inline skate Sup A 2 2
35 Furniture Sup M 2 4
36 Child fiber Sup A 2 4

note) cer: safety certofication, con: safety confirmation, sup: supplier

conformity verification
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Table 14, Degree of type classification match between current,
RAP, and cluster analysis.

Match freq. % Mismatch freq. %
Curr vs RAP 14 389 22 61.1
Curr vs CA 9 25.0 27 75.0
RAP vs CA 23 63.9 13 36.1
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