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ABSTRACT

Making decisions on prices must be an important task for sellers to stay competitive
in on-line markets. Because the emergence of price-comparison web sites led buyers to
be more sensitive to the prices, adjusting prices became very important to on-line sellers.
This study collected and analyzed the data of prices on computing peripheral devices posted
at a popular web site that enabled buyers to compare the prices on the same products.
By analyzing the timings of price adjustments among different sellers using Monte Carlo
simulation, we explored the possibility of price coordinations among those sellers. The
results indicated that online sellers adjusted their prices on a daily basis rather than a weekly
basis and the tacit coordination on the price changes was identified.
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(Table 1) Previous Research on Pricing in Online Market

Researchers Products Results
Lee[20] Used Car Prices were higher at online market.
Bailey[3] B()Olgolf\t/[;i CD, Price deviations were higher at online market.
Brynjolfsson and Smith[6] | Book, Music CD | Prices were lower at online market.
Erevelles et al.[10] Vitamin Price deviations were higher at online market.
Tang and Xing[27] DVD Prices were higher and deviations were lower at online market.
Brown and Goolshee[5] Insurance Price deviations were lower at online market.
Clay et al.[9] Book Price deviations were higher at online market.

Scholten and Smith[25] Food, Camera | Prices were not different between online and offline market.

Ancarani and Shankar{1] | Book, Music CD | Prices were higher and deviations were lower at online market.

Monitor, Music CD,

Jung[12] Software Prices were higher and deviations were lower at online market.
Shin[26] Books, Music CD | Book prices were lower at online market.

Home Flectronics PI‘i(.‘ES of home electr.onics were no different betwgen online gnd

Chung and Leel8] " | offline market, but prices of computer parts were higher at online

Computer Parts
market.

Yang and Ha[30] Books, Music CD | Prices were lower at online market.

Air Conditioner,

Kim[14] Refrigerator, Book, | Prices were higher and deviations were lower at online market.

Music CD
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Selection of a price-comparison web site

v

Selection of a products

v

Development of S/W to collect price data

v

Collection of price data

!

Creation of price adjustment matrix

!

Development of Monte Carlo simulation

¥

Analysis of data

(Figure 1) Procedure of the Study
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(Table 2) List of Product for Data Collection

No Product No Product

1 monitor 24EAB3VQ 16 HDD/SSD 840 EVO series

2 monitor 2AMA53D 17 HDD/SSD baracuda SATA3

3 monitor 27MA53D 18 HDD/SSD Plextor PX-M5 Pro

4 monitor S23C340H 19 HDD/SSD 840 PRO series

5 monitor 22EAS3VQ 20 | mouse/keyhoard MK270

6 monitor 23EAB3VQ 21 | mouse/keyhoard PTM-G7

7 printer/scanner officejetpro 8600 22 headset SHS-100V Premium

8 printer/scanner officejetpro 8100 23 mainboard B&M-G

9 printer/scanner CLP-360 24 mainboard GA-B85M-D3H

10 network ipTIME N704BCM 25 mainboard GA-B75M-D3H

11 network ipTIME EXTENDER2 26 mainboard HE7-Pro

12 network ipTIME A2004NS 27 mainboard GA-Z87-HD3

13 network ipTIME N704NS 28 mainboard H81IM-A

14 network ipTIME NY04NS 29 RAM Samsung DDR3, 12800
15 external HDD M3 Portable USB3.0 30 RAM Teamgroup DDR3, 12800
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(Table 3) Daily Adjustments of Prices for No.19(840 PRO)
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| READ in M, j)
where i=vendor, j=time
Obtain For each product, GET
actual g; whered;
sD is SD of each row
\ 4
- 1
L GET ¢ = T-ZU;'
v v
For each j,
— Randomly SWAP i's <
230 times COMPARE
v !
For each product, GET . i determn.‘le .
e sim(q;) where sim(c,) Repeat price synchronization
. . is SD of each row 1,000 times
simulation- ‘ y'y
generated
) GET
sim(o) = l\Z sim(a;) N

ACCUMULATE 1,000

sim(a;)

h 4

GET Average of
1,000 sim(g;)

(Figure 2) Simulation Algorithm Adapted from Oh and Lucas(22)
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(Table 5) The Results of Monte Carlo Simulation
No Daily Weekly

Simulation Data Actual Data Simulation Data Actual Data

1 0.3 0.25 0.49 048
2 0.29 0.22 0.48 0.49
3 0.36 0.31 0.46 0.46
4 0.22 0.16 0.49 05
5 0.21 0.18 0.45 05
6 0.24 0.19 0.49 0.48
7 0.25 0.21 0.49 05
8 0.2 0.15 047 05
9 0.03 0.03 0.17 0.19

10 0 0 0 0

11 0 0 0 0

12 0 0 0 0

13 0 0 0 0

14 0 0 0 0

15 0.16 0.12 0.33 0.31

16 0.39 0.34 0.45 0.43

17 0.39 0.34 047 048

18 0.11 0.1 0.33 0.29

19 0.45 0.39 0.41 0.42

20 0.12 0.11 0.35 0.38

21 0 0 0 0

22 0 0 0 0

23 0.34 0.32 0.49 051

24 0.03 0.03 0 0

25 0.02 0.02 0 0

26 0.11 0.03 0.06 0.06

27 0.02 0.02 0 0

28 0.25 0.23 0.44 0.42

29 0.45 0.35 0.41 0.42

30 0.31 0.23 0.49 0.44
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(Figure 3) Daily Results of the Simulation
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(Table 6) Data summary

No Product Price Price Highest Lowest Ave.rage PI.‘iC(.?
Increase | Decrease | Price Price Price | Deviation
1 24EA53VQ 18 36 224,000 | 198500 | 212,747 6,457
2 2AMAS53D 5 48 264,000 | 227,400 | 240,788 7,763
3 27TMA53D 8 69 3057120 | 286,700 | 314,814 12574
4 S23C340H 1 34 214000 | 182,400 | 196,682 8,001
5 22EAS3VQ 15 17 210000 | 177,000 | 188,795 8,061
6 23EAS3VQ 10 29 218000 | 188,000 | 201,644 7473
7 officejetpro 8600 31 10 298000 | 234,380 | 263213 15,600
8 officejetpro 8100 24 5 154500 | 125500 | 142,706 6,484
9 CLP-360 2 1 162,000 | 116,090 | 129,788 13,289
10 ipTIME N704BCM 0 0 29,000 27,500 28,333 634
11 ipTIME EXTENDER2 0 0 31,000 29,500 30,333 634
12 ipTIME A2004NS 0 0 77,800 74,500 76,033 1,377
13 ipTIME N704NS 0 0 38,000 36,500 37,300 627
14 ipTIME N9OANS 0 0 48,500 46,500 47,600 860
15 M3 Portable USB3.0 6 16 128500 | 110,000 | 118,236 3,787
16 840 EVO series 28 64 128,000 | 101,200 | 109,425 6,269
17 baracuda SATA3 47 41 107,500 92,700 99,791 4,090
18 Plextor PX-M5 Pro 6 8 152,200 | 126,400 | 139,823 7,234
19 840 PRO series 12 110 160500 | 132,600 | 144,937 7,689
20 MK270 7 9 39,400 27,600 30,062 2,658
21 PTM-G7 0 0 23,100 21,600 22,173 585
22 SHS-100V Premium 0 0 14,800 11,810 13,092 906
23 B85M-G 33 32 82,300 72,800 77,550 2,223
24 GA-B85M-D3H 1 2 89,500 85,500 86,997 1,351
25 GA-B75M-D3H 1 1 73,500 70,500 71,931 1,252
26 H87-Pro 1 13 162500 | 150500 | 157,951 3,058
27 GA-Z87-HD3 1 1 161,500 | 152,000 | 156,898 3,003
28 H8IM-A 18 20 66,500 59,400 63,906 1,753
29 Samsung DDR3, 12800 32 101 46,900 39,400 43,488 1,546
30 Teamgroup DDR3, 12800 6 51 47,200 39,200 43,606 1,841
total 313 718
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