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ABSTRACT
The price-quality correlation is typically low, suggesting mar-

ket inefficiency.  Information is a necessary condition for market ef-
ficiency and the Internet has radically increased information. This 
should lead to improved p-q correlations, at least for searched goods. 
Using secondary and survey data, we demonstrate this improvement, 
but only for durable goods.  

ExTENDED ABSTRACT
Background: In an efficient market, products with low qual-

ity should only be able to survive by offering low prices and prod-
ucts with high quality should be able to command a price premium. 
Therefore, there should be a positive correlation between price and 
quality. The numerous empirical studies in consumer markets, how-
ever, consistently find weak correlations between price and objective 
quality, inviting the conclusion that market efficiency is the excep-
tion rather than the norm (Oxenfeldt 1950; Morris and Bronson 1969; 
Curry and Fauld 1986; Kirchler, Fischer and Hölzl 2010). Access to 
information is one of the necessary conditions for market efficiency 
(Ratchford 1980, Ratchford and Gupta 1990, Kamakura, Ratchford 
and Agrawal 1988). In support of this notion, Tellis and Wernerfelt 
(1987) demonstrate that the correlation between price and quality 
generally increases with the level of information in the market. Ac-
cess to information has been growing steadily with the growth in In-
ternet resources and penetration.  This reduced cost of search should 
increase market efficiency, which should be reflected in improved 
p-q correlations. 

Based on the premise that the advent of the Internet decreased 
the cost of search, we hypothesize that the p-q correlation should 
have increased in the post-Internet marketplace relative to the pre-
internet marketplace.  Given the central role of search in the expected 
improvement in the post-Internet marketplace, we also hypothesize 
that the effects will be stronger for durable goods than for non-du-
rables goods due to the more limited search that is typically done 
for non-durable goods.  In addition, we test directly whether the im-
provements in p-q correlation are driven by increases in the amount 
of online and/or offline search.  The above hypotheses are tested us-
ing a combination of secondary source data (drawn from Consumer 
Reports) and primary survey data (drawn from an online panel).

Methods: The Pearson correlation between price and quality 
was calculated using data from Consumer Reports (pre-internet data 
from 1995-1998, post-Internet data from 2002-2005).  14 categories 
were chosen that had reviews in both time periods (7 durable, 7 non-
durables).  The following categories were used: top-loading wash-
ing machines, upright vacuum cleaners, supermarket cheese pizza, 
blenders, raisin bran breakfast cereal, built-in dishwashers, laundry 
detergent, self-propelled lawn mowers, crunchy peanut butter, large 
countertop microwave ovens, canned chicken noodles soup, non-
stick cookware, corded steam irons and tortilla chips.1

Search habits and the judgement of the searchability of the 14 
categories were measured through an online survey.  206 subjects 

1 Little research has examined the changes in p-q correlation over time, 
however, based on the product life cycle theory, Curry and Reisz (1988) argue 
that p-q correlation should decline as products mature due to price compres-
sion and reduced spending on quality improvements.  To minimize the effect 
of product life cycle we examine only mature products.  

from a US online research panel responded to a survey concerning 
their online and offline search time for the 14 product categories 
(various versions counterbalanced order and categories; only half 
the categories were asked of each respondent to avoid fatigue).  Ad-
ditional questions addressed whether info available online was suf-
ficient to purchase, whether the product needed to be experienced 
physically to purchase, ability to evaluate product before purchase, 
ability to evaluate product after purchase, the importance of price in 
purchase decisions, and the importance of quality in purchase deci-
sions. These measures were included as covariates in our analyses; 
only the importance of price showed a significant effect (B=.856, 
p<.04), the more important price was in the category, the more im-
provement was seen in the p-q correlation.  Search time was col-
lected in hours and minutes, while all other items were measured 
using 7-point rating scales.

Results: Pearson correlations between price and quality for each 
category were computed using the prices and quality ratings in the 
Consumer Reports.  The change in the p-q correlation was computed 
as the difference between the correlation post-internet and pre-inter-
net for that category.  Category-level search was coded as the average 
amount of time (in minutes) spent searching based on the responses 
from the survey. As expected, durable goods were searched more 
(both online and offline) than non-durable goods (Online Search: 
Durable Mean = 106.06 vs. Non-durable Mean=41.96, p<.003; Of-
fline Search: Durable Mean=144.41 vs. Non-durable Mean=58.90, 
p<.001).  

Across all 14 categories, the p-q correlation went up in 9 and 
down in 5 categories (binominal test probability 21%).  Further 
analysis showed that this improvement in correlation was evident 
only for durable goods (6 out of 7 durable categories show improve-
ment vs. 3 out 7 non-durable categories show improvement; χ2 = 2.80 
p<.094), which was consistent with our expectation that the improve-
ment in p-q correlation would be greater for durable goods for which 
consumers searched more.  Examination of the direct influence of 
search time on the change in the p-q correlation showed a significant 
interaction between online search and durability of good (p<.008).  A 
further exploration of this interaction showed that time spent search-
ing online drives the change in p-q correlation only for durable 
goods.  Specifically, for durable goods the more time spent searching 
a category the larger the improvement in the correlation (B=.008, 
p<.012). However, for non-durable goods the time spent searching 
does not led to an improvement in p-q correlation (B=-.005; p>.48).  
Time spent searching the category offline shows a similar but weaker 
effect (Durables: B=.005, p<.10; Non-durables: B=-.014, p>.19).  

Summary: Using a combination of secondary and survey data, 
we show that the increase in information search with the advent of 
the Internet has lead to an improvement in the price-quality correla-
tions for durable goods, but has had no effect on the price-quality 
correlations for less commonly searched non-durable goods.  

If a market is efficient, products with low quality should only be 
able to survive by offering lower prices and products with high qual-
ity should be able to command a price premium.  As stated in Geist-
feld review of the price-quality literature, “If the relationship between 
price and quality is poor, markets are not working well and consumers 
are not making efficient use of their resources” (1988, p.144).  This 
logic implies that in well functioning markets, price should be posi-
tively related to quality.  However, the numerous empirical studies 
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in consumer markets consistently find only a weak correlation be-
tween price and objective quality, with the average correlations for 
durable goods ranging from 0.25-0.30 and closer to zero correlation 
for nondurable goods (Oxenfedlt (1950), Morris and Bronson (1969), 
Sproles (1977), Riesz (1978), Gerstner (1985), Curry and Fauld 1986; 
Kirchler, Fischer and Hölzl (2010)).  While these studies show an 
amazing consistency across countries, categories and decades, it is 
worth noting that, with the exception of the Kirchler et al. paper, all 
of these findings come from the pre-Internet age.  

One of the hallmarks of the Internet age has been the explo-
sion in available information.  As noted by the literature, access to 
information is one of the necessary conditions for market efficiency 
(Ratchford 1980, Ratchford and Gupta 1990, Kamakura, Ratchford 
and Agrawal 1988, Maynes 1992). In support of this idea, Tellis and 
Wernerfelt (1987) demonstrate analytically that the correlation be-
tween price and quality should increase as the amount of information 
acquired increases. As we are all well aware, access to information 
has been growing steadily with the growth and penetration of In-
ternet resources.  These resources are now cheaply and easily ac-
cessible to most consumers.  This reduced cost of search should be 
reflected in improved price-quality correlations.  

There has been little study of how the price-quality correlation 
changes over time. In one of the few longitudinal studies, Curry and 
Riesz (1988) argue, using the product life cycle theory, that over time 
real prices decline and tend to converge and this is what they find.  
They initially hypothesized the price-quality correlation to increase 
as the market matured due to rising information levels, but they actu-
ally found that the correspondence between price and quality tended 
to decline over time. They speculate that this is caused by a shift 
toward spending on advertising rather than quality improvements as 
the market matured, although it could also be caused by a narrowing 
of the range of price and/or quality across the category as the market 
matures.  In a similar market growth explanation, Hjorth-Andersen 
(1992), argues that low or negative price-quality correlations could 
be due to product improvements leading to inexpensive but higher 
quality alternatives being introduce to markets that are still rapidly 
evolving. To minimize the potential influence of the product life cy-
cle on the change in the price-quality correlation, we will examine 
only mature product categories. 

Hence, using secondary measures of price and quality from 
Consumer Reports from 1995-1998 and 2002-2005 for a selections 
of 14 mature categories (7 durable and 7 nondurable), we explore 
whether the price-quality correlation has increased for both durables 
and non durable goods with the advent of the Internet as a search 
tool.  In addition, we explore whether consumers’ stated level of 
category search predicts the expected improvement in price-quality 
correlation.  

HYPOTHESES
Based on the premise that the advent of the Internet has de-

creased the cost of search, along with the fact that the cost of search 
is an established determinant of market efficiency (Ratchford 1980, 
Ratchford and Gupta 1990, Kamakura et al. 1988, Manyes 1992) and 
that the price-quality correlation is at least a partial indicator of mar-
ket efficiency (Ratchford et al. 1996), we hypothesize that the p-q 
correlation should have increased in the post-Internet marketplace 
relative to the pre-Internet marketplace.  

Hypothesis 1:  Price-Quality correlations will increase in the 
post-Internet period relative to the correlations 
in the pre-Internet period. 

Stigler’s (1961) model of the economics of information argues 
that the cost of search relative to its benefit will be lower for non-
durable goods and hence one would expect lower search for nondu-
rable goods. Given this more limited search for nondurables and the 
central role of search in the expected improvement in price-quality 
correlation in the post-Internet marketplace, we hypothesize that the 
increase in price-quality correlation will be more pronounced among 
durable goods than among non-durables goods. 

Hypothesis 2:  A post-Internet increase in price-quality corre-
lation will be more common for durable goods 
than nondurable goods.

Based on information economics, the hypothesized mechanism 
underlying the predicted increase in the correlation of price and qual-
ity is that the decreased cost of search with the rise of the Internet has 
lead to increased search for goods where the benefits of search are 
higher (i.e.,  more involved and risky goods).  Hence we will more 
directly test whether the amount of time spent searching positively 
predicts the increase in the price-quality correlation. Given that the 
Internet is the new channels of search, the expectation is that any im-
provement seen will be most strongly related to the increase in online 
searching.  However, it is also interesting to explore the effects in 
regards to the amount of offline searching.  It is possible that online 
searching is such a strong substitute for offline searching, that offline 
search might even have a negative correlation with an improvement 
in price-quality correlation. However, it is also possible that the two 
forms of search are complimentary and that both will show the pre-
dicted positive relationship. 

Given their small ticket price and generally low risk, the ben-
efits to search for nondurables are modest.  Additionally, the low 
involvement and low value of most nondurables leads there to be 
less readily available information on the Internet. Hence, the smaller 
changes in the search costs and benefits due to the Internet for non-
durables should lead to little or no increase in price-quality correla-
tion for these goods.    

Hypothesis 3: The amount of search done (especially online 
search) should be positively related to the level 
of increase in the price-quality correlation. 

Hypothesis 4: The role of search increase of the price-quality 
correlation should be larger for durable goods 
than nondurables goods. 

METHODS
The above hypotheses are tested using a combination of second-

ary source data for price and quality ratings (drawn from Consumer 
Reports) and primary survey data on category specific search habits 
and impressions based on a survey (drawn from an online panel). 
Consumer Reports data has been used in most studies of the price 
quality relationship (e.g. Tellis and Wernerfelt 1987; Gerstner 1985, 
Morris and Bronson 1969).  While Consumer Reports data has been 
criticized for over-simplifying objective quality and not including 
many factors that consumers use in purchase valuation (Hjorth-An-
dersen 1984, 1992), it is still the common standard for studies of this 
kind (Boyle and Lathrop 2009) due to it objectivity and comparabil-
ity cross studies.   In addition, any bias would not have a differential 
impact on durable or nondurable goods.

The Pearson correlation between price and quality is calculated 
using data from Consumer Reports Magazine. Price was represented 
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by the dollar amount per unit of product and the overall satisfaction 
rating scaled from 0-100 was used as a measure of quality. The pre-
Internet data was chosen from paperback issues between 1995-1998, 
while the post-Internet counterparts were selected from the online 
database from between 2002 and 2005. 

The actual category selection was dictated by the availability 
of data on the same product categories and subcategories in both 
periods of time. To limit the influence of product life cycle stage 
on the price-quality correlation (Curry and Riesz, 1988), we exam-
ine only mature products.  Hence, 14 mature categories were chosen 
that had reviews in both time periods (7 durable, 7 non-durables).  
The following categories were used: top-loading washing machines, 
upright vacuum cleaners, supermarket cheese pizza, blenders, raisin 
bran breakfast cereal, built-in dishwashers, laundry detergent, self-
propelled lawn mowers, crunchy peanut butter, large countertop mi-
crowave ovens, canned chicken noodles soup, non-stick cookware, 
corded steam irons and tortilla chips.

The primary data consisted of a survey to assess category spe-
cific search habits and perceptions of each category.  Pilot testing 
ascertained that judging 14 separate categories was too fatiguing 
for respondents, hence people were only asked to judge seven cat-
egories.   Four versions were created that varied in the categories 
seen, order of the categories and balanced the number of durable 
and nondurable goods (the four versions showed no significant dif-
ferences in evaluation and hence were collapsed across).  A total of 
eight questions were asked for each category: time typically spent 
searching (in hours and minutes) online and offline, whether info 
available online was sufficient to purchase, whether the product 
needed to be experienced physically to purchase, ability to evaluate 
product before purchase, ability to evaluate product after purchase, 
the importance of price in purchase decisions, and the importance of 
quality in purchase decisions. Time searching was collected using 
open-ended questions about hours and minutes spent searching in 

this category, while all other items were measured using 7-point rat-
ing scales (“agree very strongly” to “disagree very strongly”).  1400 
requests were emailed out to an established commercial research 
panel designed to represent the US population, 206 valid responses 
were collected, for a response rate of 15%.

RESULTS
The dependent variable is the change in correlation between 

price and quality pre- and post-Internet.  The change in the price qual-
ity correlation was computed as the difference between the Pearson 
correlations post-Internet and pre-Internet for that category using the 
prices and quality ratings in the Consumer Reports.2  Category-level 
search was coded as the average amount of time (in minutes) spent 
searching online or offline aggregated from the responses to the sur-
vey. As expected, durable goods were searched more (both online 
and offline) than non-durable goods (Online Search: Durable Mean = 
106.06 minutes vs. Non-durable Mean = 41.96 minutes, p<.003; Of-
fline Search: Durable Mean = 144.41 minutes vs. Non-durable Mean 
= 58.90 minutes, p<.001).  The scale items describing consumer be-
liefs about the characteristics of the categories were used as potential 
covariates.  Analysis showed that only, the importance of price in 
category purchase showed a significant effect (B = .856, p<.04) on 
the change in the price-quality correlation; the more important price 
was in the category, the more increase was seen in the p-q correla-
tion.  Hence, only this covariate was retained. 

Across all 14 categories, the price-quality correlation went up 
in nine and down in five categories (binominal test probability 21%), 
thus there is at least directional support for the expected improve-
ment in price-quality correlation (H1, see Table 1).  More detailed 
analysis showed that the hypothesized increase in correlation was 
evident only for durable goods (6 out of 7 durable categories show 
increased correlation vs. 3 out 7 non-durable categories show posi-

2 Spearman rank correlations lead to substantively similar results. 

Table 1
Changes in Price-Quality Correlation

Category Post-Internet Correlation Pre-Internet Correlation Change in Correlation
Nondurables:
Canned Chicken Noodle Soup .1974 .6234 -.4260
Raisin Bran Cereal -.7835 -.4043 -.3792
Non-Stick Cookware .3305 .6801 -.3496
Crunchy Peanut Butter -.2941 -.0050 -.2891
Tortilla Chips -.1860 -.2790 .0930
Laundry Detergent .6473 .0145 .6328
Frozen Cheese Pizza .3010 -.3617 .6627
Average Price-Quality Correlation .0304 .0382 -.0079

Durables:
Steam Iron .2528 .7278 -.4750
Upright  Vacuum .3101 .2851 .0250
Large Counter-Top Microwave -.0089 -.0505 .0416
Top Loader Washing Machine .8318 .6356 .1962
Blender .1143 -.0837 .1980
Self-Propelled Lawn Mower .5849 .2135 .3714
Built-in Dishwasher .5080 .1050 .4030
Average Price-Quality Correlation .3704 .2618 .1086
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tive change; χ2 = 2.80 p<.094; supporting H2), which is consistent 
with our expectation that the increase in the post-Internet price-qual-
ity correlation would be more common for durable goods.  

Table 1 shows the category specific correlations to assess not 
only the direction but magnitudes of the effects.  Similar to prior 
studies (e.g., Gerstner 1985), the pre-Internet price-quality correla-
tion for durables was .26 and nondurable was basically zero (r = .04). 
The average change in the correlation in the post-Internet period was 
an increase of .11 for durables and basically no change for nondu-
rables (∆ = -.01).  This improvement in the price-quality correlation 
for durables represents over a 40% increase in the price-quality cor-
relation for durable goods on average. Thus, not only do almost all of 
durable categories show the hypothesized increase in correlation but 
also the magnitude of the change is quite substantial. 

Examination of the direct influence of search time on the 
change in the price-quality correlation shows no significant main ef-
fect of search on the change in price-quality correlation for either 
online or offline search (Online: p>69; Offline p>.69; not supporting 
H3).  However, the interaction between online (and offline) search 
and durability of good is significant (Online: p<.008; Offline p<.023; 
supporting H4).  A further exploration of these interactions shows 
that the time spent searching drive the change in price-quality cor-
relation but only for durable goods. Specifically (see Figure 1), for 
durable goods the more time spent searching a category online the 
larger the improvement in the correlation (B = .008, p<.012). How-
ever, for non-durable goods the time spent searching online does not 
led to a change in price-quality correlation (B = -.005; p>.48).  Time 
spent searching the category offline shows a similar but weaker ef-
fect (Durables: B = .005, p<.10; Non-durables: B = -.014, p>.19).  

DISCUSSION
Using a combination of secondary and survey data, we test 

whether the advent of the Internet with its much broader and easier 
access to product and price information has lead to improved market 

efficiency as proxied by an improvement in the price-quality cor-
relation. Even with only 14 categories (7 durable and 7 nondurable), 
we find the post-Internet price-quality correlation has improved, 
but only for durable goods.  Using survey data of category specific 
search habits, we further show that information search (both online 
and offline) is the driver of this improvement in correlation amongst 
durable goods.  These findings are consistent with the premise that 
the Internet has made search less costly, allowing consumers to bet-
ter monitor the markets, leading to a better correspondence between 
price, at least for durable goods. 

Nondurable goods present a different picture.  Although in our 
data the results are not significant, it is curious to note that the direc-
tion of change and the effect of search on nondurable goods tends to 
be negative.  We are uncertain why this may be true, it is possible 
that the quality and/or amount of information in regards to nondu-
rables is poor and hence search is not leading to improved outcomes.  
Alternatively, it could be that the higher benefits to be gained from 
searching durables crowds out the more modest benefits to be gained 
from searching nondurables and hence consumers are substituting 
durable search for nondurable search.  The finding does suggest that 
further and more extensive testing maybe needed to ascertain wheth-
er it is generally true or just an artifact of this sample.   

Like all studies, this one is not without significant limitations.  
First, we use only fourteen categories (and only 7 in each subtype) 
and these were chosen only somewhat randomly.  The strong results 
even with the tiny sample, however, suggest it is well worth extend-
ing the sampling to see if this improvement in correlation for du-
rables is widespread. A larger study with more rigorously chosen cat-
egories is called for.  Secondly, we can only assess category specific 
search for the post-Internet period and this only from retrospective 
self-report of search.  It would have been much stronger to have a 
real time search behavior measure for both pre- and post- Internet 
periods, however such measures are not readily available and would 
not likely be available for a wide range of categories for both time 
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periods.  Future research might use online search term frequency 
(e.g., Goolge trends) to better estimate category specific search.  Our 
high search numbers across all categories suggest a strong upward 
bias in how much people claim to search, given that prior research 
finds actual search to be quite limited (Johnson et al. 2004). Thirdly, 
it is also possible that the product offerings have changed so much 
that comparison across the pre- and post- Internet periods are not 
valid.  We consciously picked mature categories to minimize this 
concern, but it is still a limitation of any longitudinal study. 

In sum, we demonstrate that the increase in information search 
with the advent of the Internet has lead to an increase in the price-
quality correlations for durable goods, but has had no effect on the 
price-quality correlations for less commonly searched non-durable 
goods.  
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