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Abstract Information asymmetry that dominates almost all market operations deters market performance and in some markets may lead into 

non-existence of market due to adverse selection problem. This paper hypothesizes that online trading reduces adverse selection 
problem in Smartphone market. The findings show that high quality Smart phones sell more than low quality Smart phones. 
Therefore, trading online induces signaling which reduces the problem of information asymmetry thereby offsetting adverse 
selection problem. 
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1. Introduction 

In countries like Tanzania, it is common to hear people complaining about fake Smart phones. Two of my friends bought 
Smart phones from a Smartphone vender. Two days later, they discovered some phone malfunctioning, and each of these 
phones had no warrant. One of them decided to claim for money refund, and she was luck to be granted. But the other got 
scared of possible consequences and stayed with a lemon. There was no enough room for the two customers to gain 
product quality knowledge. 

In any exchange of goods and services, individuals are interested in maximize their utility. Each one is making decision on 
exchange basing on the fact that the decision improves his or her welfare. In Yew’s, (1974) terminology, the business will 
maximize his utility not his profit. Any plan chosen by the decision maker to consume today or later is because it maximizes 
utility (Stortz, 1956). 

Information distribution across market participants can have a deep and sometimes shocking impact on market equilibrium. 
Definitely, asymmetric information deters market performance as mutually beneficial trades go unexploited. This failure of 
market outcomes to be Pareto efficient is the most troubling aspect from a normative perspective (Jehle and Reny, 2011). 
Asymmetric information can lead into adverse selection in used car market (Akerlof, 1970), and labor market (Spence, 
1973), and moral hazard in employer-employee relationship (Grossman and Hart, 1983). 

Any additional information whether perfect or imperfect, informative or uninformative, plays a significant role in improving 
the payoff among market participants. So it does not matter on the accuracy of information given, adding more information 
improves the welfare of participants (Holmstrom, 1979). In this study, it is hypothesized that online Smartphone trading 
enhances more signals, thereby improving market participants’ welfare by reducing adverse selection problem. 

2. Literature review 

In the market for lemon, there are four types of cars traded in the market. The new cars and used cars, the bad and good 
cars. The new car can be good or bad and the used car can be good or bad as well. The buyer cannot tell the quality of the 
car he or she is buying. However, the buyer knows with probability q that the car is good and probability (1-q) that the car is 
bad. The probability q is the proportion of good cars produced and (1-q) is the proportion of bad cars produced. After 
owning a specific car, for a period of time, the owner learns the quality of the car and assigns a new probability that his car 
is a lemon. The current estimate by the owner is now more accurate than the previous estimate (Akerlof, 1970). 

An information asymmetry has now developed because the sellers have more knowledge about their car than the buyers. 
Since it is impossible for the buyer to tell the quality, good cars and bad cars must continue to sell at the same price. It is 
obvious that used cars cannot have the same valuation as new cars-because owners of bad cars could sell their cars at the 
new car price and get a new car with probability q that it is of high quality. Therefore owners of good cars are locked in. 
They cannot get the value of their car neither can they get the expected value for the new car. In such circumstances, the 
bad cars drive out the good cars, and may lead into none existence of market (Akerlof, 1970). 
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When there are two types of sellers, new car and used car dealers, there is a possibility of reducing adverse selection. The 
assumption here is that the new car dealers sell used car too, while used car dealers sell only used cars. The difference is 
that the used cars from the new car dealer are of high quality than the used cars from the used car dealer. In this case the 
used car dealer offers an opportunity to the buyer of a substitute for the used cars. So when the new cars seem expensive 
to the buyer, there is always a substitute for new cars which is affordable and better than if it could have been purchased 
from the used car dealer (Genesove, 1993). 

New car leasing has also been a response towards adverse selection problem in the secondary car market. A car that was 
leased when new is purchased at a higher price than a car that was purchased when new (Johnson and Waldman, 2010). 
Nevertheless, buyback pricing of leased cars has also been another effective mechanism to curb adverse selection. The 
fact that manufacturer pays low price to low quality cars and high price to the high quality cars, buyback provide an 
incentive for good car maintenance (Pierce, 2007). 

The advancement in internet advertisements has advanced the solution toward adverse selection. High quality sellers, 
given price premium incentives, disclose more information than low quality sellers (Lewis, 2011). High quality online sellers 
provide high-cost easy-to-identify signals, which are unprofitable for low quality sellers to provide. Therefore, signaling 
reduces adverse selection problem (Mavlanova et al., 2012). However, price premium incentives are necessary to 
encourage signaling by high quality sellers. On the other hand, legal sanctions are necessary to discourage low quality 
sellers from giving false quality information. Cheating benefits need to be outweighed by cheating costs for moral hazard 
problem to vanish (Mishra et al., 1998).  

3. Methodology of research 

3.1. Data 

This study conducted a survey on a sample of 221 Samsung Smart phones traded through eBay. Information on price, 
quantity sold, and Smartphone conditions have been collected to aid the analysis. The quantity sold stands for demand on 
buyer’s side, and when multiplied with price it turns into revenue or sales on supplier’s side. Price is given in Yuan while the 
quantities demanded are unit less, however measured in terms of Yuan in case of sales. The quantity demanded is added 
with unit to avoid applying logarithm on zeros. The Smartphone condition, or quality, has been categorized into seven 
dummy variables as follows: 

New: All brand-new, unused, unopened, and undamaged items in their original packaging fall in this category. 

Used: All phones previously used but look original according to information provided by the seller, fall in this group. 
Manufacturer Refurbished (Manufacturer): this group contains phones which have been professionally restored to working 
order by a manufacturer or manufacturer-approved vendor. This means the phone has been inspected, cleaned, and 
repaired to meet manufacturer specifications and is in excellent condition. This item may or may not be in the original 
packaging. 

Seller Refurbished (Seller): All phones restored to working order by the eBay seller or a third party not approved by the 
manufacturer. This means the item has been inspected, cleaned, and repaired to full working order and is in excellent 
condition. This item may or may not be in original packaging. 

Used with Cracks (Usedcracks): All phones with LCD heavy scratches, cracks on the screen or camera not functioning 
properly have been grouped into this category. 

New Other: A new, unused item with absolutely no signs of wear. The item may be missing the original packaging, or in the 
original packaging but not sealed. The item may be a factory second or a new, unused item with defects. 

For parts or not working (nonuse): An item that does not function as intended and is not fully operational. This includes 
items that are defective in ways that render them difficult to use, items that require service or repair, or items missing 
essential components. 

Table 1 explores important information concerning data used in this study. Discussion concerning the nature of the data to 
some extent starts opening the doors of our expectations basing on the hypothesized effect of signaling as a solution to 
adverse selection. 
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Table 1. Variable Characteristics 

Smartphone Quantity Percentage Average Price Observations 

New 13,682 29.24 1,531.32 66 
Used 7,287 15.57 1,436.82 55 
Manufacturer 3’401 7.27 1,174.75 12 
Seller 16,858 36.03 1,475.55 38 
Used Cracks 2 0.004 1,258.76 21 
New Other 5,556 11.87 1,850.23 22 
Non Use 6 0.013 833.15 07 

Total 46,792 100.0  221 

Source: eBay collected raw data. 

From Table 1, regardless of their models, a total number of 221 Samsung Smart phones have been surveyed on eBay 
trading. Out of 221 observations, about 29.24 percent is occupied by new Smart phones, 15.57 percent used, 7.27 percent 
manufacturer refurbished, 36.03 percent come from seller refurbished, 0.004 percent used phones with cracks, 11.87 
percent new other, and about 0.013 percent from phones identified not for use. On average, new other seems to be the 
most expensive Smartphone in the sample however; it ranks the fourth in terms of percentage of the total demand. This 
highlights that here quality is not reflected in price level, that is, low quality but high price. 

The price of seller refurbished Smartphone is slightly higher than that of used Smartphone category. But the demand is 
higher for the former than for the later. Intuitively, buyers have gained knowledge that seller refurbished Smart phones have 
higher qualities than used but unrepaired Smart phones. It is simple to tell that if they are in good condition they should not 
be returned to the seller. This made refurbished Smart phones more preferred than any other category in Table 1. Because 
even for manufacturer refurbished, only 12 members included in the sample but 3,401 units have been sold. Surprisingly, in 
the sample, refurbished category is more demanded than even new Smart phones. Refurbished are almost like new, have 
been tested to meet standards, and cheaper than new one. As a matter of facts, it is the most attractive category in the 
study sample. Used cracks comes the last, outweighed even by nonuse category because the price is too high even 
greater than that of manufacturer refurbished category. That is why, out of 21 members surveyed only 1 has managed to 
sell 2 at a price of 1,030.04 Yuan. 

Information on Smartphone condition has been appropriately coded to get appropriate effect of quality on demand. The 
currency unit is Yuan, but does not mean the research is based on Chinese customers, because online trade goes beyond 
country boundaries. The study is concerned with testing the hypothesis that online trade reduces information asymmetry 
and therefore offsets adverse selection problem. Given time limitation, the study limits only on a sample of 221 Samsung 
Smart phones traded through eBay. 

3.2. Model 

Theoretically the consumer decision to purchase is a function of other factors like quality of the product, and price of the 
product. So the general variable relationship is given as 

( )i iy f x
           (1) 

However, equation (1) does not give us any form of the relationship between dependent and independent variables whether 
linear or nonlinear. The variables in this study are of different nature, some are in level form and others are in logarithmic 
form. This relationship is presented in the econometric model as: 

1
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           (2) 

Where Yi is the demand for the i-th phone, Pi is the price for the i-th phone, and Xij stands for the dummy variables 
previously explained. There are seven dummy variables, but new is taken as the base variable which makes the model to 
have six dummy variables, so, k=7. αj stands for the coefficient of the j-th dummy in the model. It is the difference in 
demand between new smartphone and j-th smartphone. α1 is the price elasticity of demand and αo is the constant 
coefficient for new category. Finally, ui is the error term assumed to be identically and independently distributed. Equation 
(2) above must be linearized in order to be estimated. As a matter of facts, the logarith is introduced to get the following 
equation in an empirical expression. 
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Where; demandi is the demand for the ith phone, pricei is the pricei for the ith phone, used = 1 if the phone is used with no 
scratches, 0 otherwise, manufacturer = 1 if the phone is manufacturer refurbished, 0 otherwise, seller = 1 if the phone is 
seller refurbished, and 0 otherwise, usecracks = 1 if the phone is used with cracks or fractures, 0 otherwise, newother = 1 if 
the phone is falls under new other, 0 otherwise, and nonuse =1 if the phone is for parts or not working, and 0 otherwise. 
Here, new is used as a base variable and so omitted to avoid the problem of dummy variable trap. 

3.3. Estimation Techniques 

Coefficient Diagnostic Tests 

The ordinary least squares (OLS) estimation shows that four variables, namely price, manufacturer, seller, and newother, 
are statistically insignificant at 5 percent. A Wald test led into removal of seller from the model. However, the removal of 
seller, made manufacturer insignificant, and as a matter of facts, seller and manufacturer are merged to form a new 
variable namely refurbish, because they are all refurbished. OLS on the new model resulted into three variables, namely 
price, refurbish, and new other, being statistically insignificant. However, this time a Wald test proved they are statistically 
different from zero. 

The F-Statistics from Table 2 are far greater than their corresponding critical values, necessitating the rejection of null 
hypothesis that the variables are jointly statistically insignificant. For specific variable, only seller should be dropped from 
Model 1, but in Model 2, each variable passes the test. A test for stability to check whether there is functional form 
misspecification in Model 2 is done to avoid any biasness from omission of important variables. 

Table 2. Wald Test Results 

Model 1 Model 2 

Variable Coefficient Variable Coefficient 

Price 3.81**(1.791) Price 3.99**(1.760) 
Manufacturer -1.67***(0.372) Refurbish -1.68***(0.372) 
Seller 0.71(0.626) Newother -3.21***(0.260) 
Newother -3.21***(0.260)   

F-Statistic (4, 213) 55.47 F-Statistic (3, 214) 59.37 

Note: ***, **, and * stands for significant levels at 1, 5, and 10 percent. Standard errors are given in parentheses. 

Stability Test 

In stability test, using Ramsey RESET Test with powers of fitted values from 2 to 3, we get F- Statistic (2, 212) of 0.135 
which is far less than the critical value of 3.00 at 5 percent level. We fail to reject the null hypothesis of no functional form 
mispecification in the regression. Therefore, it is true that Model 2 is functionally well specified. 

Heteroskedasticity Test 

A well specified model means that the coefficients are not biased. However, a test for heteroskedasticity is important as its 
presence invalidates the standard errors used in making statistical inferences (Wooldridge, 2013). For the purpose of 
conserving the degrees of freedom, Model 2 is estimated using OLS to get residual and residual square. Then fitted values 
and their square are obtained. Equation (4) is estimated using OLS to test the null hypothesis Ho:δ1 = 0, and δ = 0. 

        (4) 

From Table 3, δ ≠ 0, and is statistically significant at 5 percent levels of significance, and δ2 ≠ 0 and is statistically 
significant at 10 percent levels of significance. Even the F-Statistics of 6.34 is greater than the critical value of 3.00 which 
makes us reject the null hypothesis of no heteroskedasticity. Therefore, Model 2 should be estimated using weighted least 
squares (WLS) approach. The estimation results for predicted demand are given in Table 4. The WLS improves the 
explanatory power of the model. It explains about 91 percent of the variation in the predicted demand. Two variables, 
namely price and newother are statistically insignificant, but especially price under a one tail t-distribution. They are not 
excluded from Model 2 to maintain homoskedasticity after WLS estimation. Price has the expected sign, but its impact on 
the predicted demand for Smartphone is economically very low and statistically very insignificant. Therefore we cannot talk 
about the effect of price in the WLS model.  
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Holding other factors constant, the predicted demand for used Smart phones is about 138 percent less than the predicted 
demand for new Smart phones and the difference is economically large and statistically significant at 5 percent levels of 
significance. Information signals help customers identify the quality of Smartphone and therefore if price is the same, 
customers buy high quality phones. Other factors being equal, the predicted demand for refurbished Smart phones is 104 
percent higher than the predicted demand for new Smart phones. This is not surprising because refurbished phones have 
been tested and customers believe they are more durable perhaps than the new Smart phones. The fact that refurbished 
Smart phones are slightly cheaper than new Smart phones, makes customers rather more satisfied with refurbished than 
new Smart phones. This confirms our a prior predicted effect in Table 1, where lower average price of refurbished phones 
results into higher quantity demanded for refurbished Smart phones than for new Smart phones. 

Table 3. White Heteroskedasticity Test 

Variable OLS Standard Error 

 -0.04 1.285 

 
3.49*** 1.528 

 
-0.60* 0.382 

R-squared 0.06  
F-Statistics 6.34  

Observations 221  

Note:***, * indicates significant at 1, and 10 percent respectively. 

Table 4. Estimation Results for Model 1 and 2 

 Model 1 Model 2 

Variable OLS OLS WLS 

Constant 3.81** (1.791) 3.99** (1.760) 3.998*** (0.9648) 
Price -0.08 (0.248) -0.11 (0.244) -0.06 (0.131) 
Used -1.67*** (0.372) -1.68*** (0.372) -1.38*** (0.230) 
Refurbished  0.29 (0.425) 1.04*** (0.244) 
Usedcracks -3.20*** (0.260) -3.21*** (0.260) -3.54*** (0.129) 
Newother -0.38 (0.558) -0.38 (0.556) -0.43* (0.279) 
Nonuse -3.00*** (0.390) -3.01*** (0.390) -1.63*** (0.119) 
Manufacturer 0.71 (0.626)   
Seller 0.16 (0.487)   

R-Squared 0.25 0.25 0.91 
Adjusted R-Squared 0.23 0.23 0.90 
F-Statistics 10.18 11.78 151.30 
Observations 221 221  
Observations after Adjustment   96 

Note: ***, **, and * indicates significance at 1, 5, and 10 percent levels. Standard errors are given in parentheses. 

Ceteris paribus, the predicted demand for nonuse Smart phones is about 163 percent less than new Smart phones. The 
nonuse Smart phones are only purchased for special repair purposes. As a matter of facts, they cannot sell more than new 
Smart phones. For the case of newother Smart phones, other factors being equal, the predicted demand for newother 
Smart phones is about 43 percent less than that of new Smartphone and the difference is statistically significant at 10 
percent levels of significance under one tail t-distribution. This still confirms the highlighted comparison in the data section. 
Obviously, newother are unopened Smart phones but sometimes with defects, therefore, this group is expected to sell less 
than new Smart phone category. 

5. Conclusions 

From the findings it is clear that releasing more information helps to curb adverse selection problem arising from 
asymmetric information. Therefore, online trade enhances more signals to customers. The buyer is exposed to many 
sellers and has enough room to gain knowledge about the quality. Purchasing decision is done based on the quality 
information which all market participants have, and if the quality is not up to expectations, eBay provides a return warranty. 
Therefore trading online for the case of Smart phones improves the welfare of both buyers and sellers. Buyers buy 
expensive products because the quality is reflected in the price. So the hypothesis that online trading reduces information 
asymmetry thereby offsetting adverse selection holds water in the Smartphone market at least for the sample utilized in this 
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particular study. The study managed to illustrate that quality and price are the main determinants of demand for Smart 
phones, specifically Samsung. However, one brand is not enough to give a complete picture given the fact that there are 
more than ten Smartphone brands which are traded online. For this particular study, it was almost impossible to capture all 
brands due to time constraint. So, future studies will be more informative and comprehensive if they include other brands 
like Apple, Lenovo and others which are operating in the Smartphone world. 
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