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Pattern Analysis of Nonconforming Farmers in
Residual Pesticides using Exploratory Data Analysis and
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ABSTRACT

Purpose: The purpose of this study was to analysis pattern of nonconforming farmers who is one of the
factors of unconformity in residual pesticides.

Methods: Pattern analysis of nonconforming farmers were analyzed through convergence of safety data and
farmer’s DB data. Exploratory data analysis and association rule analysis were used for extracting factors
related to unconformity.

Results: The results of this study are as follows; regarding the exploratory data analysis, it was found that
factors of farmers influencing unconformity in residual pesticides by total 9 factors; sampling time, gender,
age, cultivation region, farming career, agricultural start form, type of agriculture, cultivation area, classi-
fication of agricultural products. Regarding the association rule analysis, non—conformity association rules
were found over the past three years. There was a difference in the pattern of nonconforming farmers depend-
ing on the cultivation period.

Conclusion: Exploratory data analysis and association rule analysis will be useful tools to establish more

efficient and economical safety management plan for agricultural products.
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Analysis
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Figure 1. Research Process

A 2R AE John W. Tukeyehs EAISA7F 19770 =gt 2w 4 W
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A &5 ot

APFREA = Apriori 2EEE 1994 Agrawal?} Srikant7} Al¢ke W o7 RE Lzt Tk %] %]
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Srikant, 1994). gy¥td o2 At o] {848 SAHS= 7152 AX=(Support), 2% Z(Confidence), L2311

= (Lift) o] Ch(Agrawal et al., 1993). A== &5 Xo} 5 Y71 Ao dojwt Aol v]&9] oju]sie, a5
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&= X9 Y7F g Alell e vl goltt. &, = Xoll tgh Yol 2715 gHEoleta & & lth(Hahsler et
al., 2005). PHA 9o & BFd = g X /‘Hi F= Y71 23 A1) vES AA A F 35 Y7F 23k
HIE R UrolA et des ARE=S kAl dioly Als 9 e dtks A4lol dvk(Hahsler et al,

o,

2005). & E°] Lift(X—>Y)=28d X &5 &8%)e Aol Y

Gmo I &3 9L Fo] TA9Z Ay
Abgrel Y=o a 92 Bk 2u) Frhe Sjulelth, o] 40

o VEhiw ofgle g,

- AR %Z=(Support)
Support(X—Y)= P(XN Y)
- 2% =(Confidence)

P(XNY)

Confidence(X— Y)= 1264



84 J Korean Soc Qual Manag Vol. 49, No. 1: 81-95, March 2021

- PFE(Lift)

_ _Pvix)  P(xny
Lift(X—Y)= P(Y)  PX)xP(Y)

AvhrE EAY] A= dEEY A 8 WETE 7IWeR A HEAERE volye i 559
Fejo] AR HES 2hs 4 Sk 23y FE0] o} dloje]e] 7t B A dlolE s AR Al7)H o
Sdate] EaA|a AxkFo] Bold 4= 9= wo] AtKSon et al. 2015). Z18]al A X E=7f vlg- o Ao #5
2] RO R A} 3wt A QIS WA Ho] el ofgh o] Zx AEE A% g7 wiel ARk
et SA7} ghto] oz 55@ ZWE, A%, w2 HrF Bol Tﬂr~7] el o= gk 7] s
TH AL 7k Bk A7 35S BAEA] g xdteto] o]gske Zlo] FasttHEom, 2017). & ATl A
= 719 A% (Support) LE]L(Conﬁdence), Tal FPHELfDE o&ate] FA7 A sAA} wE A
s FEsIglT

3NA(20179~2019) 5t 8 E FAT sA=S ALke 5410 AEA AEE F 2142700910, A
A AR FEA AS ghs e # FEHE #ES AAS FHEH o= 1,530%21(2017d: 62371, 20184:
45271, 20199: 45571)9] dlolEl & SRt FA7; wAHE-S Aaket A9A ] AR FAANVE), 49, A9
(A1), A7, 95724, sHAFTANAAFH 4 SAEH), AEA, s FEdEF 2 87 85 A2LE &
g3t tolE] A4S s

2 39 7H20179~20199) %j—@ & FAMEo] 714 Wol AAE 9S 890] 13.92%(2137)E 7 Bk v
o7 10¥ 12.88%(19771), 1149 10.98%(16871), 7€ 9.87%(15171), 6¥ 8.43%(1297) 59| =02 YEyit) &
3], 20193 9] 7-8¥ol] -2 HAEo] AAHE Hgo] 2017~18d %0 HlE] F7HE Ao w2 et A 3zt
(20179~20199) F-A4F SAHES A 511909 A ddo] 84.25%(1,2897) = 94 15.75%(2417)= 1}
Epgtth Ad 397H20179~2019) FA% S-S AR w9 A¥ Hrgke 61.73A0]aL, 60Ut
36.34%(556 )2 714 Bokth. 2 F& 50th 26.01%(3987), 70th 20.65%(31671), 40t) 9.87%(15171), 80tH
3.53%(5471), 30t 3.27%(5071), 20t 0.33%(57) =22 ebsel. A 3d7KH20179~2019) H4 3 HAE
o] Akl A9 AVIE7F 25.69%(3937DE 7Y BII teo® AAEE  13.40%(205%1), HEbdE
13.20%(2027), 349 = 12.03%(1847), A= 10.00%(1537), =34 HE 6.47%(9971), et 6.21%(95
), FLE 4.84%(747) 59 o= Yt 53] 201990 AR AT siEo] AakE ngo
2017~2018 %0 W8] 743k Aoz Vgl A 3dzH20179~20199) H-43 H4HES A a1 o
s3] Hatgke 30.95W0]aL, 40 o) 500 mlRbe] 21.50%(3297N)E 7HE @eokth 1 HE 30 o) 40
mek 20.78%(31871), 10 o] 20 1Rk 17.19%(26371), 208 o4} 309 wwk 14.77%(22671), 50 ©]A4
13.20%(20271), 10 7|¥F 12.55%(19271) =202 et A 31d7H2017d~2019) F-43) saHES A
3k Eo) sAAAE e A Aol Shol FAPE 62.88%(9627) 2 tHE Akdol A A8 37.12%(5687) K.k Bk
o}k A 3WzH2017d~2019) F-A37; FAHES AL 5019 FHTAMFEHl= Aol 91.24%(1,3967)= A

0
(o3

o

l‘

a

=

O



S
o3
H

o %

27%01aL JAANF7T 34.05%(521

Ao 7P wokth 1 HE AR 10.85%(16671), ZP| A 10.13%(15571) 9] ol itk. At 3Wd7K2017

[

Aol el TAD, SHSAFFHRD), Aupa

o] =ol .

=

12403 W7} 6.73%(103A) 2.2 78 Bdth 1 H& 71EK
[}

A A3 AR 7 A7) E8Y), AE(EAD), AR60H), A9

H2017d~2019) A

1t

3

= Rt A 3y

. Pattem Analysis of Nonconforming Farmers in Residual Pesticides using Exploratory Data Analysis and Association Rule Analysis 85

9o EAom 3dZH2017d~2019)

2 Alrd. el 3

3,413.48m'e]aL, 1,000m" ©]%F 2,000m’ H|wke] 26.86%(41131) 0.2 7 @okeh 1 = 2,000m" o] 3,000m

ngke] 20.52%(31471), 1,000m' ®]¥ke] 18.50%(28371), 3,000m* ]/ 4,000m’ w|RFo] 13.27%(20371)

AAF) 5.03%(777), A3 4.71%(7271), 7<) 3.99%(6171)

8.76%(134x1) Bt} @okeh, Ak 3d7KH2017d~2019

Kim et al

{~20199) A4

(1,000m* ©]4F 2,000m* W
=) vebytt) ey 2R
(e}

il

ol

_M/ ﬂi
‘_ﬂ
A~ B
\I‘A_loﬁ
WME Z,#o JlL
0 ,m‘h N
= Yo N
WL
_%ucwoﬂ
4 Ew
T T
ﬁeﬂuoﬁ
Ho N
1.|L .
oo 1H
Wﬂﬁo N
o iozH
oo 1&
G+ W °
gl o
5 < E
o 9
=<
|
X 7
_mmM mﬁmﬂﬂ
=0 umo&_m
X ~
T <
wr o %
TN m
FUCS
Nl
—— ~N
O
o
o o e
3o 9
=R

7}
il

o

L
L

[e]
<)

sgom) 1 s}
AR5 A

1

5]
H

=
=

gl

L

o]E
T

]

A
=

gl o]

o] =&,
AT
AN

o] AHE 7jHtow R(Ver. 4.0.2, Bell

0.5Z YEIL, o= 1~69 Alo]o

=

35271¢] 1t
2

5.12% e

L

-

=

o

717} o g}, weba] A He] A7ER]l HH

1

=

Jo] =Z&H A

=

1137H9] 7t
0.01% &}

E
2

3

=

907¢]
g}, Al

=0

P, TRl A A A ==
A

=
9

o

AR B A o)
A

_]o

9
=

=

A
A

El

<]
°] 1%

=

BA5 A3}, <Table 2>9} o]

=

&5

=]

L

83t A3} <Table 3>T} o)

<Table 2>9] ¢ 371 23}

o]
°]

[e]

w7} ot} B8 u felud Au
A 3d7H20179~20199)
<Table 1>} 2t} Are] tif-io] 7

Ha AAE 1%, 4 AFE 50%=2 A

ol wlsh %
Alo] 27} S Aol Hebt

Labs, USA)



86 J Korean Soc Qual Manag Vol. 49, No. 1: 81-95, March 2021

3.7% ek

Auf

)
H
<0
7°

o

)

o}
N

s
B

o
"

=

o

L

L

3}

€]

=

T
of ApuiHAe] 1,000m Pk FH oy

=
3

= =9l elo] AuiAA 1,000m’ v

9

L

fu

3

o

he 59

0

o} 158 A

0

HEH, A FAQ] Foll Az o] 1,000m w7

A

=

Ak
Sde] AuiEA ] 1,000m v RHS Aul

L

el ek

A4S

st

w
5

o
A

z;sﬂl—

=

q

=4 ol
24

_{rE'_E
<Table 3>9 ¢ 371 A3}

1}
AN
9

g

e

o
o
°

[—=

o
Ar

1:‘!_}0

< Al

£
o} 3

54

oz

al

%

9~12¢¥ Alolo]

3}7]
ekl
<Table
Y3

. ©

L

e

kit o1 A,

w9lom, AARE At

S

Al

AL, Aol

)

o

3o A 3W7H2017d~2019

S

e
=

Zoll AHEA o] 1,000m HRF <1 o
o}
1o]

=

THE A Qo) 98 154 HE
A

4 A e 47
€]

==
-

1=}
£

at7] A Hr} o

22371 t

A7

L
L
L

fu

1:17]

2 Az,

A3}

2 gole ] ol

A
o

al

R

&

%
1807H, 4

0]
P

Fol 3
o A}
A=3-60u1- A1 A 2,000m o 4~3000m Plek-3}el FAF, {

L

L

.]

~

O~
%
A
7]
{AEA 6,000m* ©]4~7,000m* 7]

=
=]

=]
RUN
L

p

}

9
il

H]ell= &

26871, 3
3o

<)
]_

Hl =0

=
1l

L

q Aol el FEAF-AuiHE A 2,000m' ©]4~3,000m’ v

R

Fe
1)

5
Ain

obd2 o
—%

=
3T

1,03371, 2

ks

L

pud
L

v Rk-AA4 A7), (AEE A 6,000m’ ©]4~7,000m’ 7]

A 71l mHERA

o] < 3.9l
4>~<Table 7>3} 7Fo] vyelwth.

s A 44
A4 -601)
919 vehga 237] @

o o
1%7]

=

o] 5to] vehk

el 5ol BA-419) 5

34

X

3R

1H
N

- Xﬂ

nE
nJ

gl

Aol sQell TAH, {

J

i
ze)
“n

H
i

A]—

A5l

SESER

pL

71l 2}

=]
RS

o “ebsitt. 3

=
|

A9 it

s

23]

=z]
=

1tz A7

VA%
il

AHERE <Table 1>9] Ao}

=

=

HolFolth HA dlold



Kim et al : Pattern Analysis of Nonconforming Farmers in Residual Pesticides using Exploratory Data Analysis and Association Rule Analysis 87

3 12719 F20] 1033709 FH o2 vhe £
B7)e] glo]g] oko] 209702 THE Ere] Hla] 47
| o] Zateo] vehd At Aln gt 3 A%
g3t Ar ded Aoz weld,

Table 1. Association rule analysis of unconformity products for 2017~2019 (Top 10)

No. Condition Result Support | Confidence Lift

Type of agriculture=Full-time,
1 Area=6,000m’ or more less than 7,000n’,
Main category=Leaf vegetables

Cultivation region=

Gyeonggi-do 0.0118 0.9 3.5038

Gender=Male, Type of agriculture=Full-time,
2 Area=6,000m’ or more less than 7,000,
Main category=Leaf vegetables

Cultivation region=

. 0.0111 0.8947 3.4833
Gyeonggi-do

Month=6~9,
3 | Area=10,000m’ or more less than 15,000,
Main category=Leaf vegetables

Cultivation region=

. 0.0105 0.8889 3.4605
Gyeonggi—do

Month=6~9, Type of agriculture=Full-time,
4 | Area=10,000m’ or more less than 15,000n,
Main category=Leaf vegetables

Cultivation region=

. 0.0105 0.8889 3.4605
Gyeonggi—do

Area=10,000m’ or more less than 15,0007, Cultivation region=

Main category=Leaf vegetables Gyeonggi-do 00176 0871 33907

Type of agriculture=Full-time,

6 | Area=10,000m’ or more less than 15,000m’, Cultivation region=

0.0176 0.871 3.3907

Main category=Leaf vegetables Gyeonggi-do
7 Area=6,QOOm or more less than 7,000m’, Cultivation feg10n= 0.0124 0.8636 33622
Main category=Leaf vegetables Gyeonggi—do

Gender=Male,
8 Area=6,000m’ or more less than 7,000,
Main category=Leaf vegetables

Cultivation region=

. 0.0118 0.8571 3.3369
Gyeonggi—do

Gender=Male,
9 | Area=10,000m’ or more less than 15,000m’,
Main category=Leaf vegetables

Cultivation region=

. 0.015 0.8519 3.3163
Gyeonggi—do

Gender=Male, Type of agriculture=Full-time,
10 | Area=10,000m’ or more less than 15,000n,
Main category=Leaf vegetables

Cultivation region=

. 0.015 0.8519 3.3163
Gyeonggi—do

Total 352 rules
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Table 2. Association rule analysis of unconformity products for 2017~2019 except Gyeonggi—do (Top 10)

No. Condition Result Support | Confidence Lift
Month=1~6, Gender=Male, Type of agriculture=
1 Career=less than 10years Dual work 0.0106 0.5 01216
Gender=Male, Type of agriculture=Full-time, Region=
2 Main category=Medicinal plants Gyeongsangbuk-do 0.0106 L0661 e
Month=9~12, Area=
3 Main category=Industrial crops Less than 1,000m’ 0.0106 0.75 3.5383
Type of agriculture=Full-time, Region=
4 Main category=Medicinal plants Gyeongsangbuk-do 00114 0619 34334
5 | Gender=Male, Career=S0years or more, | p o jooianam-do | 00123 | 06087 | 3.4261
Main category=Fruits
Gender=Male, Career=50years or more,
6 Type of agriculture=Full-time, Region= Jeollanam-do | 0.0123 0.6087 3.4261
Main category=Fruits
Agricultural start form=Switch from other Area=
7 industry, Main category=Industrial crops Less than 1,000m’ 0.0114 0.7222 3.4073
Gender=Male, Career=50years or more,
8 Agricultural start form=Engaged in Region= Jeollanam-do | 0.0106 0.5714 3.2164
agriculture all life, Main category=Fruits
Gender=Male, Career=50years or more,
Agricultural start form=Engaged in
9 agriculture all life, Region= Jeollanam-do | 0.0106 0.5714 3.2164
Type of agriculture=Full-time,
Main category=Fruits
10 Gender=Male, Region= 0.0106 | 05714 | 3.1693

Main category=Medicinal plants

Gyeongsangbuk-do

Total 113 rules

Table 3. Association rule analysis of unconformity products for 2017~2019 except leaf vegetables (Top 10)

No. Condition Result Support | Confidence Lift
Agricultural start form=Switch from
1 other industry, Region= Gyeonggi-do 0.0119 0.6 4.4514
Main category=Fruit vegetable
9 Month=9~12, Type of agriculture=Full-time, Area= 0.0129 0.8125 3.8853

Main category=Industrial crops

Less than 1,000m’
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No. Condition Result Support | Confidence Lift
Agricultural start form= Switch from Area=
3 other industry, , 0.0149 0.75 3.5864
. . Less than 1,000m
Main category=Industrial crops
Gender=Male, Type of agriculture=Full-time, Region=
4 Main category=Medicinal plants Gyeongsangbuk-do 0.0119 0.5217 3.5811
5 | Gender=Male, Career=S0years or more, | p i o jooilanam-do | 0.0139 | 06087 | 3.5707
Main category=Fruits
Gender=Male, Career=50years or more,
6 Type of agriculture=Full-time, Region= Jeollanam-do 0.0139 0.6087 3.5707
Main category=Fruits
7 | Month=9~12, Main category=Industrial cr Area= 00139 | 07368 | 3.5235
on , Main category=Industrial crops Less than 1,000 . . .
Month=7~9, Gender=Male, Region=
8 Main category=Fruit and fruit vegetable Chungcheongnam-do 00109 0-5238 34771
Month=7~9, Gender=Male, Region=
9 Type of agriculture=Full-time, Chun chegon nam-do 0.0109 0.5238 3.4771
Main category=Fruit and fruit vegetable & g
Type of agriculture=Full-time, Region=
10 Main category=Medicinal plants Gyeongsangbuk-do 0.0129 0.5 3.4319
Total 90 rules
Table 4. Association rule analysis of unconformity products for first quarter in 2017~2019 (Top 10)
No. Condition Result Support | Confidence Lift
Gender=Male, Age=60s,
1 Area=2,000m’ or more less than 3,000, Region=Gwangju 0.0144 0.6 31.35
Main category=Fruit and fruit vegetable
Gender=Male, Age=60s, Agricultural start
form=Engaged in agriculture all life, . .
2 Area=2,000m’ or more less than 3,000m’, Region=Gwangju 0.0144 0.6 31.35
Main category=Fruit and fruit vegetable
Gender=Male, Age=60s,
Type of agriculture=Full-time, P
3 Area=2,000m’ or more less than 3,000mn, Region=Gwangju 0.0144 0.6 31.35
Main category=Fruit and fruit vegetable
Gender=Male, Age=60s, Agricultural start
form=Engaged in agriculture all life,
4 Type of agriculture=Full-time, Region=Gwangju 0.0144 0.6 31.35

Area=2,000m’ or more less than 3,000m’,
Main category=Fruit and fruit vegetable
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No.

Condition

Result

Support

Confidence

Lift

Age=60s,
Area=2,000m’ or more less than 3,000m’,
Main category=Fruit and fruit vegetable

Region=Gwangju

0.0144

0.5

26.125

Age=60s, Type of agriculture=Full-time,
Area=2,000m’ or more less than 3,000m’,
Main category=Fruit and fruit vegetable

Region=Gwangju

0.0144

0.5

26.125

Age=60s, Type of agriculture=Full-time,
Area=2,000m’ or more less than 3,000m’,
Main category=Fruit and fruit vegetable

Region=Gwangju

0.0144

0.5

26.125

Age=60s, Agricultural start form=Engaged
in agriculture all life,
Type of agriculture=Full-time,
Area=2,000m’ or more less than 3,000m’,
Main category=Fruit and fruit vegetable

Region=Gwangju

0.0144

0.5

26.125

Region=Jeollanam-do,
Career=50years or more,
Area=2,000m’ or more less than 3,000m’

Main category=
Root vegetable

0.0144

0.6

20.9

10

Region=Jeollanam-do, Age=70s,
Career=50years or more,
Area=2,000m’ or more less than 3,000m’

Main category=
Root vegetable

0.0144

0.6

20.9

Total 1,033 rules

Table 5. Association rule analysis of unconformity products for second quarter in 2017~2019 (Top 10)

No. Condition Result Support | Confidence Lift
Region=Gyeonggi—do, Gender=Male, Area=6.000m" or more
1 | Career=40years or more less than 50years, ' 0.0112 0.5 12.75
; a less than 7,000
Main category=Leaf vegetables
Region=Gyeonggi-do, Gender=Male,
Career=40years or more less than 50years, | Area=6,000m’ or more
2 Type of agriculture=Full-time, less than 7,000m’ 0.0112 05 12.75
Main category=Leaf vegetables
Region=Gyeongsangnam-do, Gender=Male,
3 Agricultural start form=Engaged in agriculture Mgln category= 0.0112 0.6667 76774
all life, Wild vegetable
Area=2,000m’ or more less than 3,000m’
Agricultural start form=Switch from other Tyoe of agri-
4 industry, ype ot ag 0.0112 0.8 6.9659
. . culture=Dual work
Main category=Industrial crops
Gender=Male, Agricultural start form=Switch Type of agri-
5 from other industry, P & 0.0112 0.8 6.9659

Main category=Industrial crops

culture=Dual work
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No. Condition Result Support | Confidence Lift
Gender=Male, Age=60s, Career=40years or
more less than 50years, Region=
6 Type of agriculture=Full-time, Gyeongsangnam-do 00112 06667 66111
Main category=Condiment vegetable
Gender=Male, Age=60s,
Career=40years or more less than 50years, Region=
7 | Agricultural start form=Engaged in agriculture g 0.0112 0.6667 6.6111
. . B . Gyeongsangnam-do
all life, Type of agriculture=Full-time,
Main category=Condiment vegetable
Region=Gyeongsangnam-do, Gender=Male, Main category=
8 Area=2,000m’ or more less than 3,000m’ Wild vegetable 0.0112 0.5714 6.5806
Career=10years or more less than 20years,
Agricultural start form=Switch from
9 other industry, Gender=Female 0.0112 1 6.2632
Type of agriculture=Full-time, Area=2,000m’
or more less than 3,000m’
Region=Gyeongsangnam~-do, Agricultural start Main cateorv=
10 form=Engaged in agriculture all life, Wild i b§1/ 0.0112 0.5 5.7581
Area=2,000m’ or more less than 3,000m’ rd vesetable
Total 268 rules
Table 6. Association rule analysis of unconformity products for third quarter in 2017~2019 (Top 10)
No. Condition Result Support | Confidence Lift
Region=Jeollanam-do, . .
1 Career=10years or more less than 20years Main category=Fruits | 0.0132 0.7778 6.1410
Agricultural start form=Switch from
other industry, Region=
2 Type of agriculture=Full-time, Gyeongsangbuk-do 0.0113 0.75 6.0114
Main category=Medicinal plants
Gender=Male, Agricultural start form=Switch
from other industry, Region=
3 Type of agriculture=Full-time, Gyeongsangbuk—do 0.0113 0.75 6.0114
Main category=Medicinal plants
Age=60s, Career=10years or more less than Region=
4 20years, Type of agriculture=Full-time, Gveon gn buk—d 0.0113 0.75 6.0114
Area=1,000m’ or more less than 2,000m’ yeongsangbuk=do
Age=60s, Career=10years or more less than
20years, Agricultural start form=Switch from Region=
o other industry, Type of agriculture=Full-time, | Gyeongsangbuk-do 0.0113 0.75 6.0114
Area=1,000m’ or more less than 2,000m’
6 Region=Jeollanam-do, Main category=Fruits | 0.0113 0.75 5.9216

Career=20years or more less than 30years
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No. Condition Result Support | Confidence Lift
Region=Jeollanam-do, Career=20years or
7 more less than 30years, Type of agri— Main category=Fruits | 0.0113 0.75 5.9216
culture=Full-time
Age=60s, Career=10years or more less than
20years, Agricultural start form=Switch from Region=
8 other industry, Area=1,000m’ or more less than | Gyeongsangbuk—do 0.0113 0.6667 03434
2,000m’
Region=Gyeonggi-do, Age=60s,
g | Career=dOvears or more less than S0vears, | oo opomnale | 00113 | 08571 | 5.3344
Agricultural start form=Engaged in agriculture
all life, Main category=Leaf vegetables
Region=Gyeonggi-do, Age=60s,
Career=40years or more less than 5Oyears,
10| Agricultural start form=Engaged in agriculture Gender=Female 0.0113 0.8571 3.3344
all life, Type of agriculture=Full-time,
Main category=Leaf vegetables
Total 180 rules
Table 7. Association rule analysis of unconformity products for fourth quarter in 2017~2019 (Top 10)
No. Condition Result Support | Confidence Lift
1 Region=Jeju, Gendel':Male', Agrlculturgl start Main category= 0.0115 0.7143 98.2468
form=Engaged in agriculture all life Root vegetable
Region=Jeju, Gender=Male, Agricultural start Main cateeory=
2 form=Engaged in agriculture all life, sory 00115 | 0.7143 | 28.2468
. _ . Root vegetable
Type of agriculture=Full-time
3 Reglon=JeJu,.Agrlc.ultural start_form=Engaged Main category= 0.0115 0.625 947159
in agriculture all life Root vegetable
Region=Jeju, Agricultural start form=Engaged Main category=
4 in agriculture all life, sory 0.0115 0.625 | 24.7159
. _ . Root vegetable
Type of agriculture=Full-time
5 Agncult}lral StE.II’t form=En§aged in agriculture Region=Jeju 0.0115 0.5556 94,1667
all life, Main category=Root vegetable
Gender=Male, Agricultural start form=Engaged
6 in agriculture all life, Region=Jeju 0.0115 0.5556 24.1667
Main category=Root vegetable
Agricultural start form=Engaged in agriculture
7 all life, Type of agriculture=Full-time, Region=Jeju 0.0115 0.5556 24.1667

Main category=Root vegetable




. Pattem Analysis of Nonconforming Farmers in Residual Pesticides using Exploratory Data Analysis and Association Rule Analysis 93

Kim et al,

I~ o~ o~
© o) o)
= © © ©
| — SH SH
<t — —
N o\ [aN
8
c © © ©
[} ¥o) o Te)
ke) Te) Lo Te)
= o o 0
5 o o S
(©]
= te} te} Te)
o — — —
o — — —
S = 2 2
%) @) @) S
Il o [ [)
= £S5 | ¢
T 9 g o8
= —
S I T w8 H
2 5 S92 |88
fost i) (SIS o >
) (=R o r
£ o 5 ©
o~ T O SHle)
=X | =~
o
)
on
I
o
&
Il a.vyb ye
g £ < < =
5sTE| 8 |=%
SEz 0| 7 |53
| —
S=TZ| 3 |31
c San = nm
Sl = o & 23 ) o =
= O oS DM b o =
© 3 2= =
c =2 2 5, - -3
Q = 3.8 g k=3 3.2
Ol 8.2 & © @ ‘T &
=D Yoo — = o
SR I, 1l
© o e
An:mw k) S ©
;.= B0 "B
LT 8= 0 g2
Wa >, © ~ eSS
T = = =
=
o)
o
=
)
S
> o
m c'e) (o) =

Total 223 rules

)
eq)

2 997t ook RS 28

o8] 241 5ol

B

g
ofpy

o
o
ofpy

914 4

L
L

3

, 73715 A elM GAANFE AR

A3}

Al
&l

il

FAL ARl

& A

Y 2 vl Az

ofp

T

froul

she

5

<]

atef w2 gt

o=

N >
T
Hoo A
;Y b
R 0|
-
of ~
B il
il X
Njo Kk
T ~
eli =
T X
o o
T
M <
v ®
o b3
el w
D i
W ol
PR
®
= X
0T
. ~
=< N
RIS
< &
A= R
W o
< %m
b
wo )
T o
njy o]
) i
! T
7l
T
il o
N u_.lL
=S
o o
B W

A7}

Aol o8] 493

v
=

s

- [e)
= 45,

w013

3}
=

B

arol o

=
A=

7 Qe

X
B

o
T
o+

NI

S A

5

eha

o] 44

& 5o]

2 5ol Hlg) B7]

=

Z

Feele] 4 14

HlolE

2 Aladr,



94 J Korean Soc Qual Manag \ol. 49, No. 1: 81-95, March 2021

REFERENCES

Agrawal, R., Imielinski, T., and Swami, A. 1993. Mining Association Rules between Sets of Items in Large Databases.
Proceedings of the 1993 ACM SIGMOD International Conference on Management of Data, Washington DC,
May 1993, 207-216.

Agrawal, R., and Srikant, R. 1994. Fast Algorithms for Mining Association Rules. Proceedings of the 20" International
Conference on Very Large Data Bases, VLDB, Santiago de Chile, 487-499.

Cho, S. G., and Choi, G. H. 2018. Study on Anomaly Detection Method of Improper Foods using Import Food Big
Data. The Journal of BigData 3(2):19-33.

Eom, W. 2017. Association Analysis for MRA Results of Defense R&D. Journal of the Korean Society for Quality
Management 45(3):309-326.

Guideline for Conducting Safety Investigations such as Agricultural Products. 2019. National Agricultural Products
Quality Management Service Regulation No.214

Hahsler, M., Grin, B., and Hornik, K. 2005. A rules — A Computational Environment for Mining Association Rules
and Frequent Item Sets. Journal of Statistical Software 14(15):1-25.

Han, S. H. and Chae, G. S. 2016. An Evaluation of Direct Payment on Agricultural Income Effect using Farm Manager
Registration Information. Journal of the Korea Academia-Industrial Cooperation Society 17(5):195-202.

Jung, E. J., Chang, U. J.,, and Jo, K. A. 2019. Analysis of Dieting Practices in 2016 using Big Data. Korean Journal
of Food Science and Technology 51(2):176-181.

Kwon, H. Y., Kim, J. B, Lee, H. D., Ihm, Y. B., Kyung, K. S., Park, I. H., and Choi, J. 2004. Estimate of Pesticide
Residues in Tomato Varieties using Ratio of Surface Area to Weight. The Korean Journal of Pesticide Science
8(1):30-37.

Na, M. H., Cho, W. H., and Kim, S. K. 2020. A Construction of Web Application Platform for Detection and Identification
of Various Diseases in Tomato Plants Using a Deep Learning Algorithm. Journal of the Korean Society for
Quality Management 48(4):581-596.

Park, H. K., Noh, H. H., Lee, K. H., Lee, J. Y., Park, Y. S., Kang, K. W,, Lee, E. Y., Yun, S. S,, Jin, C. W., and
Kyung, K. S. 2011. Residual Characteristic of Chlorpyrifos in Squash and Estimation of Its Residues Before
Harvest. The Korean Journal of Pesticide Science 15(4):463-470.

Park, J. W., Seo, J. H., Lee, D. H., Na, K. 1., Cho, S. Y., and Bae, M. J. 2018. Evaluation of Results in Pesticide
Residues on Incongruity Commercial Agricultural Commodities using Network Analysis Method. Journal of
Food Hygiene and Safety 33(1):23-30.

Roh, Y. C., Cho, N. W,, and Lee, D. N. 2020. A Study on Determinants of Stockpile Ammunition using Data Mining.
Journal of the Korean Society for Quality Management 48(2):297-307.

SafeQ. [Internet]. 2021. National Agricultural Products Quality Management Service. Available from:
nags.go.kr/safeq/service/safetyResearchMethods.do.

Son, J. E., Kim, S. B.,, Kim, H. J., and Cho, S. Z. 2015. Review and Analysis of Recommender Systems. Journal
of the Korean Institute of Industrial Engineers 41(2):185-208.

Tukey, J. W. 1977. Exploratory Data Analysis. MA, Addison-Wesley Reading.
Yoon, J. S. 2018. Bigdata Use Case Dictionary. Busan, Dataedu p.6.



Kim et al : Pattern Analysis of Nonconforming Farmers in Residual Pesticides using Exploratory Data Analysis and Association Rule Analysis 95

AR

S BN AT Esh AHL BA A HAESIE HESYIT, TR Aok ¥
dole] g, vAleld, Held e,

Bed FHUsn 4RAATRE T,

P
l.l!

o

713}

WS 517 A A AL W U E A a4
A

S e
-4
£ b ol
o d1E
X
N
~
=
2
>
1
—d
ol
k1
%0,
o
.=
N
fo
e
jubed
AE
o
el
o
B
v
i
o
ol

New South Wales thelalol| A 2]E-38F Aoz urlele) 5 531905 &2k
AT agos Agoln o IoE FAHE AT 2 A Rok A o] Blglo]E 4], &89yt

Fahstn AEshks Sk, AdATaddA FdEAR
o 1

o
[¢] —
29l AL AAFelH, Fa PARORE BAE HAY Hobel vold BAg,

A AelateiatE 915, gtk elsitels Ak ASson A oer #AY
Fosjol A v} o9l E ARG A SRR EARL D AW TA FARA TN A7
Fow AFoln Fo FARoR: B okl o] wueld sl BE 2 B4 Ay



