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Convergence to the Law of One Price on the Internet
Abstract:  

The Internet is an increasingly important source of information for consumers to learn the price and product offerings of sellers.  Comparison shopping websites, such as PriceGrabber.com, act as an electronic clearinghouse of information that provides consumers the nearly costless ability to compare the price of a given product across several sellers.  With reduced search costs and more perfectly informed consumers, one might expect to find that firms operating on the internet charge the same price for a homogenous product.  Price dispersion, while persistent on the Internet, is found in this paper to follow a process of convergence.  Further, the speed of convergence, as measured by half lives, is found to be faster for products sold over the Internet when compared to previous studies that have examined traditional markets.  
Introduction
It is often said that knowledge is power.  With the advent of the Internet and comparison shopping websites, consumers have gained easy access to a wealth of knowledge concerning the price and product offerings of multiple sellers.  For example, a search using PriceGrabber.com on July 28, 2005 for the PC version of the video game Half-Life 2 revealed 33 merchants selling the product.  A click of the mouse further reveals that the lowest price including shipping and handling is $32.98.  Armed with such information, consumers should choose among firms offering the lowest price given the homogeneity of the product.  From this it would appear difficult for firms to list their product on such a website with a price above that of the lowest.  The resulting pricing strategy is the well known Bertrand outcome, in which each oligopoly firm charges a price equal to marginal cost, which results in market efficiency and supports the Law of One Price (LOOP).  

Price dispersion though remains prevalent in online markets as is seen with the prices listed for Half-Life 2, which range from $32.98 to $72.80 and average $50.22.  Price dispersion can be explained as an equilibrium phenomenon caused by market frictions due to product heterogeneity, search costs, and imperfect information.  
The products compared on sites such as PriceGrabber, while identical are sold by heterogeneous firms.  This may create variation in prices due to different restocking policies, customer service, and name awareness, though the magnitude is unlikely to be that observed in the data.  Brynjolfsson and Smith (2000) for instance find very few differences among the services offered by online firms, and those which exist tend to indicate that firms with the best services have the lowest prices.  Sorenson’s (2000) analysis of retail pharmacies suggests a similar relationship between service and price.  Trust though may play a more important role on the Internet, given what Brynjolfsson and Smith (2000, 578) refer to as the “spatial and temporal separation between buyer, seller, and product on the Internet.”  Comparison shopping sites attempt to deal with this issue by providing merchant reviews written by customers of the firms.  Name recognition earned through advertising is another way for firms to establish trust.  Baye et al. (forthcoming) find that their various proxies for trust, branding, and awareness explain on average 17% of the variation in the price of the online goods that they examine.  

Search costs are also known to influence firm’s pricing decisions.  Diamond’s (1971) model demonstrates that with search costs the unique pricing strategy for firms is to charge the monopoly price.  Price dispersion though requires there to be a difference in search costs among consumers, which may be due to imperfect information.  In Varian’s (1980) model of pricing both informed and uninformed shoppers coexist.  Informed customers buy from the firm with the lowest price, whereas uninformed customers buy from a store at random.  In this case some firms may deviate from the monopoly price in order to attract all of the informed customers.  For dispersion to persist, firms randomly vary their prices over time via sales, so that the uninformed do not learn who offers the lowest price.  The result of Varian’s model is that at a given point in time some firms will charge the perfectly competitive price, while others charge a higher price.  Markets with more informed consumers are thus expected to have lower levels of price dispersion.  Sorenson finds this to be true, as prescriptions which are more frequently filled exhibit less dispersion, given the additional benefit of search.  
Comparison shopping sites on the Internet clearly reduce market frictions by providing price and product information for several sellers, such that the marginal cost of an additional price quote is nearly zero.  These sites also provide information on product reviews and specifications along with merchant reviews.  Given these features one would expect that dispersion of prices on comparison shopping sites would be small if not zero.  Dispersion as noted above clearly exists.  The question is whether dispersion is an equilibrium result of market frictions, or possibly a disequilibrium result where dispersion is diminishing over time.  
Examination of price convergence over time is commonplace in international finance as it relates to testing the Law of One Price (LOOP) and has been extended (Engel and Rogers, 2001; Cecchetti et al., 2002; O’Connell and Wei, 2002; Ceglowski, 2003) to evaluate intra-national price comparisons.  Deviations in prices are modeled as an AR process, where interest is in the degree of mean reversion.  The half-life, which refers to the period of time it takes for ½ of the deviation in prices to diminish, is a typically used measure of the speed of price convergence.  Examination of 10 months of weekly price data from PriceGrabber.com, for 25 products, reveals that despite persistent deviations, price deviations for several products converge to zero.  Further the speed of convergence is relatively quick.  Half-lives average slightly less than one month for products sold via the internet as compared to previous studies of bricks and mortar firms which have found half-lives of six months (Ceglowski; 2003 and O’Connell and Wei, 2002), one to two years (Parsley and Wei, 1996), and nine years (Cecchetti et al. 2002).  
Literature Review

Information systems can serve as a means of lowering buyer’s search costs in obtaining prices and product offerings of sellers.  Bakos (1997) builds a theoretical model similar to Salop’s (1979) model of spatial differentiation to determine the effect that electronic markets and reduced search costs can have on market efficiency.  The implications of the model are that if search costs are low and there are a large number of sellers, then in equilibrium buyers will pay lower prices, find a better fit of product types, and lower their overall search costs.  Comparison shopping websites on the Internet, such as Shopping.com BizRate, NexTag, and PriceGrabber, aid in the intermediation of information between buyers and sellers.  Baye and Morgan (2001) extend a basic search model to examine the formation of these clearinghouses.  They find that the gatekeeper’s profits are maximized in equilibrium when the service is free to consumers, and the fee charged of firms is set such that not all firms subscribe.  Another interesting result of their model is that price dispersion can exist when all consumers access the site, as firms randomly select the timing and amount of their discounts to prevent systematic undercutting of prices.   
A number of recent papers have empirically examined the existence of price dispersion in bricks and mortar markets (Lach, 2002; Sorenson, 2000), electronic markets (Baye et al 2004a; Baye et al. 2004b; Baye et al. forthcoming;), and comparisons of the two (Ancarani and Shankar, 2004; Brynjolfsson and Smith 2000; Pan et al., 2002).  Typically these papers feature information based models with “shoppers” who are informed customers and choose the firm with the lowest price and “loyals” who are uniformed customers and purchase from a firm chosen at random.  The idea in these papers is that lower search costs lead to fewer uninformed customers and thus should reduce price dispersion.  

Price dispersion is measured in a number of ways including the coefficient of variation (Sorenson, 2000; Baye et al., 2004a, 2004b, forthcoming; Lach, 2002), range (Sorenson, 2000), standard deviation (Sorenson, 2000; Ancarani and Shankar, 2004), the trimmed range (Brynjolfsson and Smith, 2000), and the gap (Baye et al. 2004a).  The trimmed range excludes the highest and lowest prices in calculating the range in order to minimize the effects of outliers.  Baye et al. (2004a) are critical of this measure as it drops high sales observations (lowest price).  Instead they prefer to use the “gap,” which equals the difference between the two lowest prices, i.e. those observations with the highest expected level of sales.  
Price dispersion, however measured, is significant in both bricks and mortar and online markets.  Sorenson’s (2000) study of prescription drugs in New York reveals that the average coefficient of variation is 22%.  Lach (2002) similarly finds for Israel the coefficient of variation to be 4.85, 11.55, 19.66, and 13.35% for refrigerators, chicken, coffee, and flour respectively.  Price dispersion is found to be slightly less in online markets.  Baye et al. (forthcoming) report an average coefficient of variation of 12.6% for a number of goods sold on the comparison shopping site Shopping.com.  In a direct comparison of online and retail markets, Brynjolfsson and Smith (2000) find that there is less dispersion online in the prices of books and CDs, when accounting for firm market share.  Ancarani and Shankar (2004) also examine books and CDs and find that the ranges of prices on CDs and books are 20% and 14%, respectively, higher in traditional markets.  
Baye et al. (forthcoming) believe that dispersion, while perhaps decreasing over time, remains persistent.  Over a period of 18 months, Baye et al. (forthcoming) find that the average “gap” begins and ends the time span at approximately 5%, though is volatile in between.  The average range and coefficient of variation both decline with time, as the range falls from 75% to 30% and the coefficient of variation falls from 13% to 9%.  While this result clearly indicates that LOOP does hold after 18 months, one may question whether price dispersion on the Internet follows a process of convergence, and if so at what speed relative to traditional markets.   
A number of studies (Frankel and Rose, 1996; Wu, 1996; Papell, 1997) in international economics have examined the time series properties of prices across countries, as it relates to testing the LOOP and purchasing power parity.  More recently, studies Engel and Rogers, 2001; Cecchetti et al., 2002; O’Connell and Wei, 2002; Ceglowski, 2003) have expanded to consider the deviation in prices within a country over time.  Typically these studies characterize relative prices as an AR process of the basic form 
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, where xt measures the price gap between two markets and et is N(0, σ2).  Unit root tests are then applied to test the stationarity of the process.  Also of interest is the speed of converge, which is measured as the half-life of deviations and equals ln(.5)/ln(ρ).  
With respect to international price levels, studies (Frankel and Rose, 1996; Wu, 1996; Papell, 1997) find that price gaps converge, albeit slowly with half-lives ranging from four to five years.  With regards to domestic prices one would expect convergence to be more rapid given the lack of trade barriers and currency fluctuations.  The research of Parsley and Wei (1996) suggests this to be true.  Examining the quarterly prices of 51 goods and services across 48 US cities, Parsley and Wei find that the half-lives of price gaps range from four quarters (tradable goods) to fifteen quarters (non-tradable goods).  The relatively quick convergence of tradable domestic goods is supported by O’Connell and Wei (2002) who find half-lives of two quarters.  Ceglowski (2003) similarly finds a median half-life of .55 years for 45 goods examined across 25 Canadian cities.  Somewhat surprisingly, Cecchetti et al. (2002), using annual price observations from the consumer price index, find the half life to be approximately 9 years.  The difference in these findings may be in part due to Cecchetti et al.’s (2002) use of a price index as compared to the underlying price of goods and services.  This could also be due to Taylor’s (2001) finding that the use of low frequency data biases upward the estimated half-life of a high frequency process.  
III.  Data Description

The sample consists of weekly price data for 25 commodities collected from the list of sellers posting their prices on the Internet comparison-shopping site PriceGrabber.com over the ten-month period of November 2001 to August 2002.
  The commodities are generally characterized as books, DVDs, computer components, electronics, and computer software.  A full description of the products appears in Table 1.  

Price dispersion is evident in our sample of goods listed on PriceGrabber.  A summary of dispersion measures, which includes the range, standard deviation, and coefficient of variation appears in Table 2.  On average one is able to save $7.30 on books, $10.38 on DVDs, $69.56 on computer software, $235.03 on computer components, and $156.96 on electronics by purchasing from the lowest rather than highest priced firm.   The largest percentage savings (106%) could be obtained on the Planet of the Apes DVD, which was released in the year the data was collected.  The lowest average savings (19%) was found to be on the street atlas software.  The coefficient of variation, a unit free measure of price dispersion, ranges on average from 9.9% on electronics products to 16.8% on DVDs.  We find similarly to Lach (2002) that the coefficient of variation decreases with average price, which reflects the fact that search becomes more valuable as the price of the purchase increases.
  
Price dispersion not only exists, but is also persistent over the time period we examine.  Figure 1 displays the average coefficient of variation and range over time for the five product groups.  From this figure one can see that price dispersion fluctuates a lot over time.  For electronics products the trend is for price dispersion to diminish over time, though for software and DVDs dispersion increases.  In the case of books and computer components dispersion is relatively constant early in the sample and then increases in the last 1/3 of the sample.  The latter upward trend may be tied to seasonality as dispersion across each product type, excluding electronics, increases significantly near the first week of June.  
Baye et al. (2004a, 2004b, forthcoming) believe variation in price dispersion over time is an equilibrium phenomenon that can be explained by variation in market structure.  The theoretical models of Baye and Morgan (2001) and Varian (1980) indicate a negative relationship between the number of firms in a market and the amount of price dispersion.  As the number of firms increases, the less likely “loyals” are to randomly choose your firm.  Thus there is less incentive to charge the monopoly price.  Baye et al (2004a) examine data from August 2000 to March 2001 for 1000 of the most popular products listed on the comparison shopping website shopping.com.  Their results indicate that while the average gap shows little change over time, it does vary negatively with the number of firms.  When two firms list a good the gap averages 22% compared to 4% when 10 firms list the good and 3.5% when 17 firms, which is the average number of firms, list the good.  
Our data though generally suggest a positive relationship between dispersion and the number of firms selling a good.  Figure 2 displays the number of firms over time for each of the five product groups.  In the case of electronics, dispersion decreases over time as does the number of firms selling these products.  For DVDs and books, dispersion increases over time for both products along with the number of listing firms.    Price dispersion for computer components, while relatively constant for the first half of the sample, sharply increases and then oscillates down and up thereafter.  Software is the only product category that demonstrates a clearly negative relation between the number of firms and the level of price dispersion.  These findings suggest that price dispersion may not be an equilibrium phenomenon influenced by market structure, but instead disequilibrium.   
IV.  Results
We analyze the rate of convergence to the LOP in our data by estimating the half-lives of the standard deviation of total price for the commodities in our sample group.  This process involves estimating the decay rate of the deviation time series.  More specifically, we estimated AR(1) models and, using the estimated AR(1) coefficients, the decay rates, constructed the half-lives of the measures of deviation for the twenty-six commodities. The half-life is given by: (
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 is the estimated AR(1) coefficient for each price dispersion time series and estimates the time it takes for half of the deviation to be eliminated.  The half-life of these deviations provides insight to the speed with which deviations from the Law of One Price (LOP) are reversed.

The results of our analysis are presented in Tables 3 and 4.  Table 3 presents the results as estimated on the full sample of data and Table 4 provides results for time series which in some cases have been truncated before the full 39 weeks in the sample.  This second set of results is presented in response to the observation that for several of the commodities the number of vendors reporting prices in the weekly search drops off significantly during the full sample.  In order to prevent the results from being tainted by large within sample changes in the number of vendors we provide these additional results for comparison.  The reason this occurs may be a function of the product cycles associated with these particular commodities. As newer or updated versions of commodities are brought onto the market many vendors will cease to carry the outdated models, this may result in large movements of the standard deviation of prices for the affected commodities.  Thus the results may show movements of price variability that do not reflect the true nature of how these markets are functioning toward convergence.

The results in these tables paint a picture of convergence that is reflective of the nature of these electronic markets.  The speed of convergence toward the LOP is remarkably quick,  the estimated half-lives range from under one week to a high of twenty-five weeks.  Many commodities have half-lives that are four weeks or less.  

Contrasting these results with both the international literature and the study of O’Connell and Wei, the difference in convergence speeds is striking.  The average half-life for our commodities is just 3.83 weeks (Table 3.) far below the 4 years or two quarters found in earlier analysis of non-Internet markets.  These results are supportive of the notion that these markets are closer to the markets that are the theoretical underpinnings of the LOP.  While dispersion is never completely eliminated, the speed with which half of the deviations are corrected is greatly enhanced by the nature of these marketplaces.

V. Conclusions
Our data suggest that the large reduction in the cost of searches on behalf of consumers and the reduction in menu costs for vendors may both be likely reasons for the swiftness of prices to converge toward the LOP.  We do not in this paper formally investigate nor can distinguish what specific causal factors drive our initial results.  Comparison of these result to those derived from price data gathered from traditional retailers suggests that this may very well be the case.

One other characteristic of our results suggest a path for future analysis of this data set. There is a significant degree of heterogeneity in half-lives across the commodities in our sample. What is it about these commodities that are driving the differences in convergence speeds?  Several potential explanations come to mind and will be the basis of our ongoing research. First the number of vendors that are included in the search results shows significant variance across commodities.  The number of vendors may affect the “core” of these economies; a higher number of vendors could reduce both the degree of price dispersion as well as the speed of convergence.  Secondly, the ease of price changes online may not directly result in more frequent price changes for all vendors of a particular commodity.  Those commodities exhibiting less price stickiness would be expected to converge at a faster rate.
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Table1.  Product List and Description

	Product
	Symbol
	Description

	Caviar :
The Definitive Guide
	Caviar
	Hardcover book guide to caviar.

	COLOR LASERJET 4550N 16/4PPM 64MB PAR 10/100 PS3 PCL6

	Color
	Computer Color LaserJet printer for home or office use.

	DVR-A03 DVD/CD Recordable 4.7GB 2X/1X/4X DVD

	DVR
	Pioneer's DVR-A03 drive writes and reads DVD-RW, DVD-R, CD-R and CD-RW media, and also reads CD-ROM and DVD-ROM discs. The drive offers up to 4.7GB of storage capacity on a single sided DVD disc.

	INTEL P4-2.0GHZ 256KB OD CACHE PGA423 400MHZ

	P4
	Computer processor chip.  

	JUKEBOX STUDIO 20 W/ 20GB USB HD MP3 PLAYER W/ MUSIC MATCH SW
	Juke
	MP3 player with high storage capacity.  



	Kenwood KDC-MP8017 CD/MP3 Receiver
	Ken
	Car stereo receiver with CD, CD-R, CD-RW, and MP3 readability features.



	Microsoft Windows XP Professional Operating System
	XP
	Computer Operating System software package.  Full version readable CD-ROM.

	My Fair Lady (1964) 
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	Lady
	173 minute DVD version of the classic Academy Award winning musical.  

	Norton AntiVirus 2002 V8.0 95/98/WME/W2K/NT
	Nort
	Computer Antivirus detection software package.  Full version. 

	PCAnywhere 10.0 Host & Remote WIN95/98/NT/WME/W2K
	PC
	Computer software package that allows for host & remote capabilities to connect you to your computer from anywhere.  

	Planet of the Apes (2001) English/Spanish Versions
	Apes
	119 minute DVD version of the 2001 film. 

	PowerShot S300 Digital Elph Camera

	S300
	Digital Camera with high performance technology features. 



	QUICKEN 2002 DELUXE WIN 95/98/NT/2000

	Quicken


	Computer software package used for keeping track of personal finances.  Full version.  

	Seven Samurai (1954) Digitally Re-Mastered Criterion Collection
	Sam
	203 minute DVD version of the 1954 film

	Sony DCR-TRV30 DV HandyCam

	Sony
	CCD camcorder with a 1.5 mega-pixel imager , intelligent flash and a 3.5” precision SwivelScreen™ LCD monitor each providing more detail and clarity of subjects.

	Sound Station Non-Expandable Full Duplex Conference Phone
	Sound
	Non-expandable conference phone with full duplex capability and microphone hookup.  

	Street Atlas USA 9.0 95/98/ME/W2K/NT
	Atlas
	Computer software program on CD-ROM with detailed maps and navigation guides.  

	The "21" Cookbook :
Recipes & Lore from New York's Fabled Restaurant
	Cook21
	Hardcover book containing over 150 recipes.  Includes photographs, cartoons, and drawings.

	The Baby Name Survey Book
	Baby
	Hardcover book containing over 75,000 possible baby names.  

	The Matrix (1999) Special Edition
	Matrix
	144 minute DVD version of the 1999 film.

	The Omen (1976) Special Edition [image: image5.png]



	Omen
	111 minute DVD version of the 1976 film.  

	Adobe PhotoShop 6.0 98/ME/NT4/W2K
	Adobe
	Computer software package for high performance design capabilities. 

	36.7GB ULTRA160 SCSI 15K RPM 68-PIN CHEETAH X15 36LP

	Gig
	36.7GB internal computer hard disk drive containing 3.6msec seek time and 69MB/s data rates.  Supports Ultra320 SCSI and 2 Gbit Fibre Channel interfaces.

	"Ace" Any Test
	Ace
	Paperback book with test-taking suggestions.

	15IN LCD PANEL 1024X768 TCO 95 VX500 ANLG/DGTL SILVER/BLACK W/SPK

	LCD
	15 inch LCD computer flat screen with speakers and integrated microphone. 


Table 2.  Price Dispersion Summary Statistics
	Product
	Range
	Std. Error
	C.V.

	
	
	
	

	Books
	
	
	

	AceTP
	3.957436
	1.432058
	0.128887

	BabyTP
	4.14
	1.513917
	0.138283

	CaviarTP
	9.449231
	3.178944
	0.094559

	Cook21TP
	11.64949
	4.047092
	0.135387

	
	
	
	

	DVDs
	
	
	

	ApesTP
	16.68795
	6.115081
	0.269395

	LadyTP
	8.198205
	2.892613
	0.160568

	MatrixTP
	8.955385
	3.049308
	0.142081

	OmenTP
	9.621538
	3.185824
	0.175322

	SamTP
	8.426923
	3.002494
	0.091241

	
	
	
	

	Software
	
	
	

	AdobeTP
	171.3059
	47.51719
	0.091741

	AtlasTP
	7.717297
	2.853182
	0.0555

	NortTP
	26.80974
	7.348517
	0.140601

	PcTP
	65.75179
	28.6313
	0.291531

	QuickenTP
	26.7459
	7.571308
	0.129355

	XPTP
	119.0177
	36.40642
	0.131499

	
	
	
	

	Computer Accessory
	

	ColorTP
	611.6441
	190.3041
	0.080519

	DVRTP
	240.4059
	104.773
	0.21882

	GigTP
	121.7733
	29.7092
	0.065385

	LCDTP
	108.2803
	25.32769
	0.048235

	P4TP
	93.06359
	47.90108
	0.104356

	
	
	
	

	Electronics
	
	

	JukeTP
	95.54205
	25.70584
	0.082366

	KenTP
	77.41103
	28.50024
	0.099366

	S300TP
	170.1146
	48.7434
	0.108474

	SonyTP
	470.3431
	163.7137
	0.114395

	SoundTP
	121.3641
	27.26851
	0.092326


Table 3.  Estimated Decay rates and Half-Lives Full-Sample

	Product
	Decay Rate
	Std Error
	Half-Life (weeks)

	
	
	
	

	Books
	
	
	

	AceTP
	0.355967
	0.1588249
	0.67106

	BabyTP
	0.377743
	0.156005
	0.71199

	CaviarTP
	0.90772
	0.095208
	7.15978

	Cook21TP
	0.853685
	0.105928
	4.38168

	
	
	
	

	DVDs
	
	
	

	ApesTP
	0.8931
	0.06736
	6.13104

	LadyTP
	0.54995
	0.091306
	1.15928

	MatrixTP
	0.42392
	0.163626
	0.80768

	OmenTP
	0.684614
	0.110863
	1.82937

	SamTP
	0.64908
	0.12664
	1.60377

	
	
	
	

	Software
	
	
	

	AdobeTP
	0.903584
	0.073079
	6.83672

	AtlasTP
	0.48365
	0.25007
	0.95425

	NortTP
	0.879933
	0.074485
	5.41907

	PcTP
	0.48257
	0.13983
	0.95132

	QuickenTP
	0.849379
	0.10583
	4.24596

	XPTP
	0.94378
	0.025079
	11.97968

	
	
	
	

	Computer Accessory
	
	
	

	ColorTP
	0.55989
	0.137929
	1.19507

	DVRTP
	0.95463
	0.056355
	14.93104

	GigTP
	0.670271
	0.117436
	1.73256

	LCDTP
	0.757992
	0.11725
	2.50159

	P4TP
	0.57792
	0.148
	1.26416

	
	
	
	

	Electronics
	
	
	

	JukeTP
	0.890709
	0.07967
	5.989

	KenTP
	0.82442
	0.09721
	3.59004

	S300TP
	0.86557
	0.08359
	4.80147

	SonyTP
	0.82803
	0.07798
	3.6732

	SoundTP
	0.58379
	0.136253
	1.28789


Table 4.  Estimated Decay rates and Half-Lives - Peak Vendor Sample 

	Product
	Decay Rate
	Std Error
	Half-Life (weeks)
	# Weeks
	# Vendors in Final Week

	
	
	
	
	
	

	Books
	
	
	
	
	

	AceTP
	0.355967
	0.1588249
	0.67106
	39
	5

	BabyTP
	0.377743
	0.156005
	0.71199
	39
	9

	CaviarTP
	0.90772
	0.095208
	7.15978
	39
	8

	Cook21TP
	0.853685
	0.105928
	4.38168
	39
	6

	
	
	
	
	
	

	DVDs
	
	
	
	
	

	ApesTP
	0.8931
	0.06736
	6.13104
	39
	8

	LadyTP
	0.5499588
	0.091306
	1.15928
	38
	10

	MatrixTP
	0.42392
	0.163626
	0.80768
	39
	11

	OmenTP
	0.684614
	0.110863
	1.82937
	39
	11

	SamTP
	0.64908
	0.12664
	1.60377
	39
	13

	
	
	
	
	
	

	Software
	
	
	
	
	

	AdobeTP
	0.892948
	0.148135
	6.12179
	20
	25

	AtlasTP
	0.380779
	0.1929
	0.71789
	30
	9

	NortTP
	0.879933
	0.074485
	5.41907
	39
	22

	PcTP
	0.366057
	0.15159
	0.68972
	36
	5

	QuickenTP
	0.9710818
	0.081662
	23.62099
	34
	19

	XPTP
	0.94378
	0.025079
	11.97968
	39
	38

	
	
	
	
	
	

	Computer Accessory
	
	
	
	
	

	ColorTP
	0.92938
	0.11823
	9.46476
	23
	16

	DVRTP
	0.80886
	0.155934
	3.26765
	15
	11

	GigTP
	0.670271
	0.117436
	1.73256
	39
	35

	LCDTP
	0.757992
	0.11725
	2.50159
	39
	33

	P4TP
	0.582457
	0.484988
	1.28242
	8
	12

	
	
	
	
	
	

	Electronics
	
	
	
	
	

	JukeTP
	0.890709
	0.07967
	5.989
	39
	25

	KenTP
	0.2341
	0.215065
	0.47738
	25
	6

	S300TP
	0.8151614
	0.106853
	3.39164
	17
	41

	SonyTP
	0.691906
	0.11084
	1.88199
	17
	32

	SoundTP
	0.58379
	0.136253
	1.28789
	39
	24


Figure 1:  Coefficient of Variation over Time
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Figure 2:   Average Number of Sellers over Time
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� A security feature in PriceGrabber prevents downloading more that 25 prices in 1 day, which limited the number of commodities examined.  


� Also of importance is the frequency in which the product is purchased.  
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