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ABSTRACT

International - Express Mail Service (EMS), one of several services provided by
Communication Authority of Thailand (CAT), delivers parcels and documents to all destinations
around the world in which the delivery time and lost of damage are also guaranteed. An
increasing number of international transportation companies to Thai market, also affects in a
declining of numbers of current senders to CAT. Therefore in order to analyze and to compete
with these companies, a technique of “Classification” from Data Mining theory is applied to
conduct a research of senders’ pattern, their characteristics. The results are to be analyzed and
submitted to the Post Office District No.1, they shall then find a pattern to strategize their
marketing plans in order to maintain senders’ loyalty and also to increase number of new senders

from their servicing area.
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Evolutionary Business Enabling Product Characteristic
Step Question Technologies Providers

Data Collection | “What was my { Computers, IBM, CDC Retrospective, static

(1960s) total revenue | tapes, disks data delivery

in the last five

years?”




Data Access “What were Relational Oracle, Retrospective,
(1980s) unit sales in databases Sybase, dynamic data
New England | (RDBMS), Informix, delivery at record
last March?” | Structured Query | IBN, level
Language Microsoft
(SQL), ODBC
Data “What were On-line analytic | Pilot, Retrospective,
Warehousing unit sales in processing Comshare, dynamic data
& Decision New England | (OLAP), Arbor, delivery at multiple
Support last March? multidimensional | Cognos, levels
(1990s) Drill down to | databases, data Microstrategy
Boston.” warehouses
Data Mining “What’s likely | Advanced Pilot, Prospective,
(Emerging to happen to algorithms, Lockheed, proactive
Today) Boston unit multiprocessor IBM, SGI, information delivery
sales next computers, numerous
month? massive startups
Why?” databases (nascent
industry)
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3.3.2.3 msuﬂm%’nyja (Data Transformation)

Snqusvasreitoulasdoyalifimnzansugiuyuves Algorithm voq
Data Mining fitden1d Taomaiiafildlumsutasdoyn’ldun

) Discretization #emstitasdoyafifiuuuy Quantitative TiThuuuy

Categorical 1wy

020 = A
20-40 = B
40-60 = C
60-80 = D
80-100 = E

msrzasriuddeyai1dio 64 szgauaadiu c

° “One of N coding” ﬁﬂﬂﬁuﬂmﬂ’fagaﬁﬁ‘luuuu Categorical 1#iiu
Y Numeric #a9z19lunsdifidduvosdoyaliinamdey

ford > 100

Nissan > 010

Honda > 001

o Scaling Technique (Normalization) ~Aemsiilastoyalioglugae

Model 5114

F 4 H '
3.33 wﬂguﬂ 3 mynimanluia (Data Mining Process)
3 o ¥ a0 - ¥ . H P
dumsieyafiunszumnswioudoya (Data Preparation) Tutuaeuil 2 ud
s ins ey uaziszunanamu Operation Ainmua’ld 910n15ANYY Operation ¥4
Data Minirig IMAWUUUIPY Predictive Modeling , Database Segmentation , Link Analysis ,
Deviation Detection
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g3 Ginilndex = 1- 2, J(j\t)
J
iy split rule 714 lums split =

@3  Goodness of the split = Ai (s, ) = i(t) — pLi(tL) — pRi(tR)

~

= ' & ad ' a =
(Fugasn1dgin Split rule siu@ARganTe’ly Taugfic1 Goodness of the split 1114

£ADINNYA)

#20819 N151A1 Gini Index

Gini Index

.69 (E=1.811)

G = 1-(3/8)2 -(3/8)2 -(1/8)2 -(1/8)?

A g 2 ‘Jjn > ” i, ‘Um
G =1-(6/7)2-(1/7)? = .24 (E=0.592)
POSTECH LE. PASTA

UM 3.2 8F118M15M1A1 Gini Index

4 1
go lnidudoganszurumstszunanaves CART Algorithm NUANUUL Binary

. 4 -
Tree Aouan AU 2 node #16-v21 A28MIMIAN Gini Index Fuilu Split rule NeFluns
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: A vy L. ' ¥ o 1 s dy :
split node 1az1iie'1AfA1 Gini Index luuAaz level 1A2921A1 Gini Index Nlduunualu
A ' . { o { 1 {4
qATMIM Goodness of the split 101991 Split rule AlF1iuATANT0 i TAug A1 Goodness
' ' ¥ Ed »
of the split 7 1dsAounnigaveszidon case 1iu uaziuguiiae lufiaz level luiFou 9 au

1 & ° ' 5 o
A1 Gini Index = 0 @99z 1f liaunsouan Tree 18 Algorithm F9azngamsiianu

#1061 NTTUIUNIYTZUIANAVDI CART Algorithm

X1 1 2 2 2 2 3 4 4 4 5

X2 4 6 5 4 3 6 6 5 4 4

Class 1 1 1 2 2 1 1 2 2 2
Node 0

\ No
e
‘ Node 2
Yes 5 < No
Xy<1.5

‘ Node 4

gll‘ﬁ 3.3 93U1WMINIA Gini Index 11AZA1 Goodness of the split (o split node

Node 3

AFZUIUMIUVY CART Algorithm 134420

Step 1 (3UA2Y node 0 VS UIUALIFNVDI class 1 = 5 A2 , UV class 2 =5 )
¥

FUINGATNINT Gini Index 92171 Gini Index 71 node 0 = 1- (5/10) * - (5/10) *= 0.5 1u

&z A Y o 1Y 14 = =2 3 1 VY o v ¢ v v
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Step 4 1191 Goodness of the split ¥4 node 0,1 LA 2 wld
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Y

A [ 4 v & -
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Q{ﬁ sasmsms lsudidauien EMS) seninsama (§m5U Document)
(51

T y) 3 7 3 6 7 g g 10 T 2 13 7 L
730 760 1470 [480 360 [ 650 320 | 630 800 [950 | 700 800 (390 [ 850 | LI50 | 2,200
500 460 470 480 560 650 620 730 900 1,050 | 825 925 740 1,020 1,275 | 2,400

1,000 540 570 605 670 790 820 930 1,100 | 1,250 | 1,075 1,175 | 1,040 | 1,350 | 1,525 | 2,800
1,500 620 670 730 780 930 1,020 | 1,130 | 1,300 | 1,450 | 1,325 1,425 | 1,340 | 1,680 | 1,775 | 3,200
2,000 700 770 855 890 1,070 | 1,220 | 1,330 | 1,500 | 1,650 | 1,575 1,675 | 1,640 | 2,010 [ 2,025 | 3,600
2,500 780 870 980 1,000 | 1,210 | 1,420 | 1,530 | 1,700 | 1,850 | 1,825 1,925 | 1,940 | 2,340 | 2,275 | 4,000

3,000 860 970 T,J05 [ I,TT0 | 1,330 [ 1,620 | 1,730 | 1,900 [ 2,050 | 2,075 2075 12,240 2,670 | 2,525 | 4,400
3,500 940 1,070 | 1,230 {1,220 | 1,490 | 1,820 | 1,930 | 2,100 | 2,250 | 2,325 2,425 | 2,540 | 3,000 | 2,775 | 4,800
4,000 1,020 {1,170 | 1,355 | 1,330 | 1,630 | 2,020 | 2,130 | 2,300 | 2,450 | 2,575 2,675 | 2,840 | 3,330 | 3,025 | 5,200
4,500 1,100 | 1,270 | 1,480 | 1,440 | 1,770 | 2,220 | 2,330 | 2,500 | 2,650 | 2,825 2,925 | 3,140 | 3,660 | 3,275 | 5,600
5,000 1,180 | 1,370 | 1,605 | 1,550 | 1,910 | 2,420 | 2,530 | 2,700 | 2,850 [ 3,075 3,175 | 3,440 | 3,990 | 3,525 | 6,000

3,500 1,260 | 1,470 | 1,730 | 1,660 | 2,050 [ 2,620 {2,730 | 2,900 [ 3,050 | 3,325 3,425 3,740 14,320 [ 3,775 | 6,400
6,000 1,340 | 1,570 | 1,855 | 1,770 | 2,190 | 2,820 | 2,930 | 3,100 | 3,250 | 3,575 3,675 | 4,040 | 4,650 | 4,025 | 6,800
6,500 1,420 | 1,670 | 1,980 | 1,880 | 2,330 | 3,020 | 3,130 | 3,300 | 3,450 | 3,825 3,925 | 4,340 | 4,980 | 4,275 | 7,200
7,000 1,500 | 1,770 | 2,105 | 1,990 | 2,470 1} 3,220 | 3,330 | 3,500 | 3,650 | 4,075 4,175 | 4,640 | 5310 | 4,525 | 7,600
7,500 1,580 | 1,870 | 2,230 | 2,100 | 2,610 | 3,420 | 3,530 | 3,700 [ 3,850 | 4,325 4,425 14,940 | 5,640 | 4,775 | 8,000

8,000 1,660 [ 1,970 [ 2,335 | 2,210 | 2,750 | 3,620 | 3,730 | 3,900 | 4,050 | 4,575 4,675 |5,240 | 5,970 | 5,025 | 8,400
8,500 1,740 | 2,070 | 2,480 {2,320 | 2,890 | 3,820 | 3,930 | 4,100 | 4,250 | 4,825 4925 | 5,540 | 6,300 | 5,275 | 8,800
9,000 1,820 | 2,170 | 2,605 | 2,430 | 3,030 [ 4,020 | 4,130 | 4,300 | 4,450 | 5,075 5,175 | 5,740 | 6,630 | 5,525 | 9,200
9,500 1,900 | 2,270 | 2,730 | 2,540 | 3,170 | 4,220 | 4,330 | 4,500 [ 4,650 | 5,325 5,425 | 6,140 | 6,960 | 5,775 | 9,600
10,000 | 1,980 | 2,370 | 2,855 [ 2,650 | 3,310 | 4,420 | 4,530 | 4,700 | 4,850 | 5,575 5,675 | 6,440 | 7,290 | 6,025 | 10,000

10,500 | 2,060 | 2,470 | 2,980 [ 2,760 | 3,450 | 4,620 | 4,730 [ 4,900 [ 35,050 | 5,825 3,925 1 6,740 | 7,620 | 6,275 | 10,400
11,000 | 2,140 | 2,570 | 3,105 {2,870 | 3,50 | 4,820 | 4,930 | 5,100 [ 5,250 | 6,075 6,175 | 7,040 | 7,950 | 6,525 | 10,800
11,500 | 2,220 | 2,670 | 3,230 | 2,980 | 3,730 | 5,020 | 5130 | 5300 5450 | 6,325 6,425 | 7,340 | 8,280 | 6,775 | 11,200
12,000 | 2,300 | 2,770 | 3,355 | 3,090 | 3,870 | 5220 | 5330 | 5500 | 5,650 {6,575 6,675 | 7,640 | 8,610 | 7,025 | 11,600
-"{}'2,500 2,380 | 2,870 | 3,480 | 3,200 ! 4,010 | 5420 | 5,530 | 5,700 } 5,850 | 6,825 6,925 | 7,940 | 8,940 | 7,275 | 12,000

13,000 [ 2,460 | 2,970 [ 3,605 | 3,310 4,150 [ 5,620 5,730 [ 5,900 16,050 | 7,075 7,075 18240 [ 9,270 [ 7,525 | 12,400
43,500 ;| 2,540 | 3,070 | 3,730 } 3,420 | 4,290 | 5,820 | 5930 | 6,100 | 6,250 | 7,325 7,425 | 8,540 | 9,600 | 7,775 | 12,800
fd.000 | 2,620 | 3,170 | 3,855 | 3,530 | 4,430 | 6,020 | 6,130 | 6,300 | 6,450 | 7,575 7,675 | 8,840 | 9,930 | 8,025 | 13,200
14,500 | 2,700 | 3,270 | 3,980 | 3,640 | 4,570 | 6,220 | 6,330 [ 6,500 [ 6,650 { 7,825 7,925 | 9,141 | 10260 | 8,275 | 13,600
15,000 | 2,780 | 3,370 | 4,105 | 3,750 | 4,710 | 6,420 | 6,530 | 6,700 | 6,850 | 8,075 8,175 | 9,440 | 10590 | 8,525 | 14,000

3,500 1| 2,860 | 3,470 | 4,230 | 3,860 | 4,850 | 6,620 | 6,730 | 6,900 [7,050 | 8,325 8,425 | 9,740 | 10920 [ 8,775 | 14,400
16,000 | 2,940 | 3,570 | 4,355 | 3,970 | 4,990 | 6,820 |6,930 | 7,100 | 7,250 [ 8,575 8,675 | 10040 | 11250 | 9,025 | 14,800
16,500 | 3,020 [ 3,670 | 4,480 | 4,080 | 5,130 {7,020 ([ 7,130 | 7,300 | 7,450 | 8,825 8,925 | 10340 | 11580 | 9,275 | 15,200
17,000 .| 3,100 | 3,770 | 4,605 | 4,190 | 5270 | 7,220 | 7,330 | 7,500 | 7,650 | 9,075 9,175 | 10640 | 11910 { 9,525 | 15,600
17,500 | 3,180 | 3,870 | 4,730 | 4,300 | 5410 | 7,420 | 7,530 | 7,700 | 7,850 | 9,325 9,425 | 10940 | 12240 | 9,775 | 16,000

8,000 | 3,260 | 3,970 | 4,855 | 4410 [ 35,550 | 7,620 | 7,730 [ 7,900 8,050 | 9,575 9,675 | 11240 | 12570 [ 10025 | 16,400
18,500 | 3,340 | 4,070 | 4,980 | 4,520 | 5,690 | 7,820 [ 7,930 | &,100 | 8250 | 9,825 9,925 | 11540 [ 12900 | 10075 | 16,800
19,000 | 3,420 | 4,170 | 5,150 [ 4,630 | 5,830 | 8,020 | 8,130 | 8,300 | 8450 | 10,075 | 10175 | 11840 | 13230 10025 | 17,200
19,500 | 3,500 | 4,270 | 5,230 | 4,740 | 5970 | 8,220 | 8330 |8500 |8,650 [10,325 | 10425 | 12140 | 13560 | 10075 17,600
20,000 | 3,580 | 4,370 | 5,355 | 4,850 | 6,110 [ 8,420 | 8,530 | 8,700 | 8,850 | 10,575 | 10675 | 12440 | 13890 11025 | 18,000
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sasmusms lusudidaruiiey (EMS) senindsems (@31 Package)

1 2 3 4 5 6 7 3 9 10 11 12 13 14 13

460 470 430 560 650 520 630 800 950 700 300 390 850 IL,150 1 2,200
460 470 480 560 650 620 730 900 1,050 | 825 925 740 1,020 | 1,275 | 2,400
540 570 605 670 790 820 930 1,100 | 1,250 | 1,075 1,175 | 1,040 | 1,350 | 1,525 | 2,800
620 670 730 780 930 1,020 | 1,130 | 1,300 | 1,450 | 1,325 1,425 | 1,340 | 1,680 | 1,775 | 3,200
700 770 855 890 1,070 | 1,220 | 1,330 | 1,500 | 1,650 [ 1,575 1,675 | 1,640 | 2,010 [ 2,025 | 3,600
780 870 980 1,000 | 1,210 | 1,420 | 1,530 | 1,700 | 1,850 | 1,825 1,925 | 1,940 | 2,340 | 2,275 | 4,000
360 970 1,105 | I,IT0 | 1,330 | 1,620 | 1,730 | 1,900 [ 2,050 [ 2,075 |2,I75 12240 [ 2,670 [2,525 | 4,400
940 1,070 | 1,230 | 1,220 | 1,490 | 1,820 | 1,930 | 2,100 | 2,250 | 2,325 | 2,425 | 2,540 | 3,000 | 2,775 | 4,800
1,020 | 1,170 | 1,355 | 1,330 | 1,630 | 2,020 | 2,130 | 2,300 | 2,450 | 2,575 2,675 | 2,840 | 3,330 | 3,025 | 5,200
1,100 | 1,270 | 1,480 | 1,440 | 1,770 | 2,220 {2,330 | 2,500 | 2,650 | 2,825 2,925 | 3,140 | 3,660 | 3,275 | 5,600
1,180 | 1,370 | 1,605 | 1,550 | 1,910 | 2,420 | 2,530 | 2,700 | 2,850 | 3,075 {3,175 | 3,440 [ 3,990 | 3,525 | 6,000
1,260 [ 1,470 [ 1,730 [ 1,660 [ 2,050 | 2,620 [ 2,730 | 2,900 | 3,050 [ 3,325 3,425 3,740 | 4320 3,775 | 6,400
1,340 | 1,570 | 1,855 | 1,770 | 2,190 | 2,820 | 2,930 | 3,100 | 3,250 | 3,575 | 3,675 | 4,040 | 4,650 | 4,025 | 6,800
1,420 | 1,670 | 1,980 | 1,880 | 2,330 | 3,020 | 3,130 } 3,300 | 3,450 | 3,825 3,925 | 4,340 | 4,980 | 4,275 | 7,200
1,500 | 1,770 ] 2,105 | 1,990 | 2,470 | 3,220 | 3,330 | 3,500 | 3,650 4,075 | 4,175 | 4,640 | 5310 [ 4,525 | 7,600
1,580 | 1,870 {2,230 | 2,100 | 2,610 | 3,420 | 3,530 | 3,700 | 3,850 | 4,325 | 4,425 | 4,940 | 5,640 | 4,775 | 8,000

1,660 | 1,970 | 2,355 [ 2,210 [2,750 [ 3,620 | 3,730 | 3,900 | 4,050 [ 4,575 4,675 5,240 | 5970 3,025 1 8,400

1,740 | 2,070 | 2,480 | 2,320 | 2,890 | 3,820 | 3,930 | 4,100 | 4,250 | 4,825 4,925 | 5,540 | 6,300 | 5,275 | 8,800

1,820 {2,170 | 2,605 | 2,430 | 3,030 | 4,020 |} 4,130 | 4,300 | 4,450 | 5,075 5,175 | 5,740 | 6,630 | 5,525 | 9,200

1,900 | 2,270 | 2,730 | 2,540 | 3,170 | 4,220 | 4,330 | 4,500 | 4,650 | 5,325 5425 | 6,140 | 6,960 | 5,775 | 9,600

1,980 2,370 | 2,855 | 2,650 | 3,310 | 4,420 | 4,530 ] 4,700 | 4,850 | 5,575 5,675 | 6,440 | 7,290 [ 6,025 | 10,000
2,060 [ 2,470 | 2,980 | 2,760 [ 3,450 | 4,620 [ 4,730 | 4,900 | 5,050 § 5,825 5,925 [ 6,740 [7,620 [ 6,275 | 10,400
2,140 {2,570 | 3,105 | 2,870 | 3,590 | 4,820 | 4,930 | 5,100 | 5,250 | 6,075 6,175 | 7,040 | 7,950 | 6,525 | 10,800
2,220 | 2,670 | 3,230 | 2,980 | 3,730 | 5,020 | 5,130 | 5,300 | 5,450 | 6,325 6,425 | 7,340 | 8,280 | 6,775 | 11,200
2,300 | 2,770 | 3,355 | 3,090 | 3,870 | 5220 | 5330 | 5,500 | 5,650 | 6,575 6,675 | 7,640 | 8,610 | 7,025 | 11,600
2,380 | 2,870 | 3,480 | 3,200 | 4,010 | 5,420 | 5,530 | 5,700 | 5,850 | 6,825 6,925 | 7,940 | 8,940 | 7,275 | 12,000
2,460 | 2,970 | 3,605 | 3,310 [ 4,150 [ 5,620 | 3,730 | 5,000 | 6,050 [ 7,075 17,175 8240 [ 9,270 [ 7,525 | 12,400
2,540 | 3,070 | 3,730 | 3,420 | 4,290 | 5,820 | 5,930 | 6,100 | 6,250 | 7,325 7,425 | 8,540 | 9,600 | 7,775 | 12,800
2,620 3,170 | 3,855 | 3,530 | 4,430 | 6,020 | 6,130 | 6,300 | 6,450 | 7,575 7,675 | 8,840 | 9,930 | 8,025 | 13,200
2,700 | 3,270 | 3,980 | 3,640 | 4,570 | 6,220 | 6,330 | 6,500 | 6,650 | 7,825 7,925 | 9,141 | 10260 | 8,275 | 13,600
2,780 | 3,370 | 4,105 | 3,750 | 4,710 | 6,420 | 6,530 { 6,700 | 6,850 | 8,075 8,175 | 9,440 | 10590 | 8,525 | 14,000
2,860 | 3,470 | 4,230 | 3,860 | 4,850 [6,620 | 6,730 | 6,900 | 7,050 [ 8,325 8,425 | 9740 | 10920 | 8,775 | 14,400
2,940 | 3,570 | 4,355 | 3,970 | 4,990 | 6,820 | 6,930 | 7,100 | 7,250 | 8,575 8,675 | 10040 | 11250 | 9,025 | 14,800
3,020 | 3,670 | 4,480 | 4,080 | 5,130 | 7,020 | 7,130 | 7,300 | 7,450 | 8,825 8,925 | 10340 | 11580 | 9,275 | 15,200
3,100 | 3,770 | 4,605 | 4,190 {5270 | 7,220 | 7,330 | 7,500 | 7,650 | 9,075 9,175 | 10640 | 11910 | 9,525 | 15,600
3,180 | 3,870 | 4,730 | 4,300 | 5410 | 7,420 | 7,530 | 7,700 | 7,850 [ 9,325 9,425 | 10940 | 12240 | 9,775 | 16,000
3,260 | 3,970 | 4855 [ 4,410 | 5,550 [ 7,620 | 7,730 [ 7900 | 8,050 [ 9,575 9,675 [ 11240 | 12570 | 10025 | 16,400
3,340 | 4,070 | 4,980 | 4,520 | 5,690 | 7,820 | 7,930 | 8,100 | 8,250 | 9,825 9,925 | 11540 | 12900 | 10275 | 16,800
3,420 | 4,170 | 5,150 | 4,630 | 5,830 | 8,020 | 8,130 | 8300 | 8450 | 10075 [ 10175 | 11840 ( 13230 | 10525 | 17,200
3,500 | 4,270 | 5,230 | 4,740 | 5970 | 8,220 | 8,330 | 8,500 | 8,650 | 10325 | 10425 | 12140 | 13560 | 10775 | 17,600
3,580 | 4,370 | 5,355 | 4,850 | 6,110 | 8,420 | 8,530 | 8,700 | 8,850 | 10575 [ 10675 | 12440 [ 13890 | 11025 | 18,000
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