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I. INTRODUCTION 

Few topics have become so engrained in recent American folklore as our 

experience with certain used cars -- the proverbial "lemon". The crux of the 

lemons problem is buyer-seller information asymmetry. The person selling a 

used vehicle has much more information about the prior use of the vehicle and 

the expected probability of future repairs than does the perspective buyer of 

that vehicle. This buyer-seller information asymmetry imposes a risk premium 

(possible utility loss) on the buyer due to the uncertain quality of the 

vehicle he wishes to purchase. Thus, since prospective buyers cannot 

distinguish between vehicles of good and poor quality, the average price of 

used vehicles is relatively lower than if full information is available and it 

follows that there would be fewer vehicles of "good quality" offered for sale 

(Akerlof, 1970; Metzger, 1983). Due to this imperfection. there are 

incentives to provide more vehicle information to prospective buyers in an 

attempt to increase purchasing inefficiency. With this increase in 

efficiency, a better mix of used vehicles would be traded in the used 

market. The incentives to provide more information can lead to both market 

and non-market responses (Akerlof, 1970). 

It is the purpose of this study to investigate whether used0 0ertaiormation 25Tj 11.933 490 10 275.34 272.17nvestigate 6used the 6



then tes t the hypothesis indicated by the mode 1-

some observations on disclosure requirements. 

II. MODEL 

The paper concludes with 

In any exchange of used goods~ there is an asymmetry of information 

between buyer and seller. Given the information gleaned from the prior use of 

the good~ a prospective seller can assign a probability to the event that the 

characteristics of future performance of one's used product make it of "good" 

quality rather than of "poor" quality (a lemon). A prospective buyer of the 

used product must also attempt to assign a probability~ p~ to the event that 

the used product is of "good" quality and (l-p) that it is a lemon (Akerlof ~ 

1970). Some prospective buyers may attempt to decrease the risk of purchasing 

a lemon by incurring certain transactions costs to inspect the used good in 

order to more accurately determine the expected quality of the good. However~ 

the asymmetry of information between buyer and seller would remain until after 

the new owner had used the good. Only at that time can one assign a new~ more 

accurate~ probability to the expected quality of the good. 

Since a prospective buyer cannot dis tinguish between used products of 

good quality and those that are lemons~ good quality products and lemons will 

sell at the same price. Therefore~ owners of good quality products will tend 

not to offer them for sale at a market price which is relatively lower than 

their expected value. Thus the number of transactions in the market would not 

be optimal and the average quality of the traded goods would decline. As 

Akerlof (1970) has noted~ this imperfection gives rise to both market and non

market institutions that would act to certify quality. These institutions may 

increase welfare when they increase the number of used-product transactions 

and the quality mix of traded goods ~ at a cost less than the benefits that 

accrue to society. 
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The used automobile market has received much attention in discussions of 

buyer-seller information 



does not meet a certain set of minimum mechanical conditions. It is not the 

purpose of these laws to provide a warranty of these mechanical conditions. 

The two basic elements included in a disclosure law are the definition of the 

standards of minimum quality against which vehicles will be judged and the 

enumeration of those who will be subject to the law. The standards of quality 

are chosen from the spectrum of used vehicle qualities that can be discerned 

to be traded in the market. The higher the level of quality that is to be 

certified~ the greater the inspection cost incurred by the seller. Also~ the 

higher the level of quality that is certified~ the greater is the reduction in 

the risk (loss of utility) associated with the purchase of a vehicle of 

uncertain quality. The law will either require all sellers of used vehicles 

or only dealers to comply with the disclosure requirement. 

Metzger (1983) has investigated the case where only dealers are required 

to certify quality. He shows~ for a given level of quality certification~ 

that if the cost of inspection is less than the risk premium associated with 

buying a used vehicle of uncertain quality~ then the price paid by dealers to 

owners of used vehicles will increase. As the price paid by dealers 

increases, a greater number of better quality used vehicles will be traded in 

the market. Given the better mix of used vehicles, the average repair 

expenditure incurred by new owners will decrease and the law can be considered 

effective. However~ if the cost of inspection exceeds the risk premium, the 

prices paid by dealers will decrease, their total sales volume will decrease 

and a smaller number of better quality vehicles will be traded. Thus. on 

average, new owners would incur relatively greater repair expenditures. 

To better indicate how the choice f 1 o a qua ity standard impacts the 
success 

of a disclosure reqUirement, consider Figure 1.2 
Let Q represent an 

index of certified vehicle quality and suppose h 
t at vehicle quality can range 
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between QL and QC' The cost of inspection is represented by the curve I(Q) 

and the reduction in risk associated with buying a vehicle of uncertain 

quality is indicated by the curve R(Q). 

Any level of certified quality chosen between between Q1 and Q2 would 

insure a better mix of traded vehicles. Any other standard would not be 

successful, and, in fact, could act to lower the average quality of traded 

vehicles. 

Consider two possible situations. Suppose that in Figure I, a quality 

certification of Qi' Q1 < Qi < Q2' is chosen by a regulatory agency. At this 

level of quality certification the cost of inspection by the dealer is less 

than the risk premium associated with the purchase of a vehicle of uncertain 

quality. Thus dealers are willing and able to increase the price they pay to 

owners of used vehicles since prospective buyers are willing and able to offer 

a higher retail price that will more than cover the cost of inspection. This 

higher offer-price by dealers will coax owners of higher quality vehicles to 

make them available for sale. Since the vehicles drawn into the market are of 

higher quality than the average quality of vehicles that would have been 

available for sale at the lower dealer offer-price prior to quality 

certification, average vehicle quality will increase and there will be 

proportionately fewer lemons traded in the market. Therefore, a successful 

quality certification program will increase the average transactions price 

which will cause an increase in the number of transactions and in the quality 

mix of vehicles transacted in the market. 

However, a quality certification program can be unsuccessful. Suppose 

that in Figure I, a quality certification of Qj' QL < Qj < Ql' is chosen by 

the regulatory agency. In this situation, the cost of inspection would exceed 

the risk premium associated with the 
purchase of a vehicle of uncertain 
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This defines the legal provisions for both expressed and implied warranties. 

Certain other states have also adopted various types of used vehicle 

disclosure laws. 3 Of the states having disclosure statutes Wisconsin is 

unique in having a comprehensive used motor vehicle law. The disclosure 

requirements dictated in the Wisconsin statutes parallel those included in the 

proposed Federal Trade Commission Used Vehicle Rule (Trade Regulation Rule: 

Sale of Used Vehicles, August, 1981). The Wisconsin statutes specifically 

require that dealers and their representatives inform, in writing, retail used 

motor vehicle purchasers about any and all significant existing mechanical 

defects, structural defects, and damages which can be ascertained as a result 

of "reasonable diligence." Reasonable diligence is defined in the statute as 

an inspection that "shall consist of but not be limited to a walk around and 

interior inspection, under-hood inspection, under-vehicle inspection and a 

test drive." The statutes apply to all motor vehicles weighing less than 

16,000 pounds. Used vehicle dealers are required to display a placard (or 

notification thereof) that discloses the dealer's knowledge of the mechanical 

condition of a certain set of vehicle parts. The purchaser is required to 

sign this placard prior to the execution of the sales contract (Wisconsin Code 

MVD 24.03(s)(a». In the discussion that follows, we call this "quality 

certification." 

Iowa is one of several states that has adopted a practice that can be 

interpreted as "safety certification." Iowa requires that any new or used 

vehicle undergo a safety inspection prior to a change in vehicle 

registration. The safety inspection must have been performed by a state-

licensed garage within 60 days of the registration change. All inspections 

are performed by service stations or motor vehicle dealers which have been 

licensed by the Iowa Department of Transportation's Office of Vehicle 
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Registration. Safety components examined include the braking, exhaust, 

steering and suspension systems, as well as lights, tires, wipers/washers and 

the horn. Vehicles are also inspected for working defrosters, broken glass, 

structural rust and seat belts. The current inspection and road test fee is 

$8.00 for cars and light trucks. This inspection of safety related equipment 

is Vehicles of 



approximately 177,000 trucks drawn from a population of approximately 28 

million trucks with current 1977 registrations on file in each state's 

Division of Motor Vehicles (inclusive of the District of Columbia). Based on 

the total number of trucks registered annually in each state, the states are 

divided into three groups: (1) large states - over 



survey date. Thus all vehicles included in this set have reported statistics 

for a twleve month period. Excluded were vehicles that were reported to be 

leased~ to not be in use~ or to have sold during the survey period. 4 Pratt 

and Hoffer (1984) have determined that these vehicles ~ when compared to all 

vehicles not transacted during the same period~ are more likely to include a 

greater number of lemons. 

The TIU Survey asked respondents to detail the maintenance problems in 

four major categories: motor~ transmission~ rear end-differential and 

brakes. The respondents answered "yes-no" as to whether maintenance was 

performed on the vehicles in any of the four enumerated categories~ plus a 

catch-all "other" category. To capture the relative cost of those reported 

maintenance categories~ we used the cost data presented in Table 2. These 

"average" cost estimates for each category in 1977 dollars were obtained from 

the Wisconsin Independent Garage Owners Association. For example. as shown in 

that table~ in 1977~ the average expenditure on rear end-differential 

maintenance per year was twice that of the average expenditure on brake 

maintenance. 

Under the null hypothesis that a disclosure requirement is not effective~ 

there would be no change in the quality mix of traded vehicles and therefore~ 

we would be unable to determine a significant difference between the average 

maintenance expenditures of vehicles purchased used in these three states. To 

determine the acceptance of the null hypothesis~ stat9es o f  t h e   1 0 4 7  T m  ( w o 1 2 . 3 8 5 7  0  7 f  0  T 7 2 0  T c 1 9 6 . m e a n   0  0  1 0  3 3 1 5 ) T j t e n a n c e  b  t h e s 0 9 r e n c e  m a i n t e n a n c e  e x p e 2 1  o f  i  0  0 g e  u  t h u r 7 1 0 3 c e .  o f  o f  t u l l 7 n a n c e  m i t a t 9 2 a n c e  T a  s1 j0s. of tf rage maint80s per 36s of i 0icles purchased thur849ence  104.847Tj 0.s 



compared to those vehicles purchased in Iowa or Wisconsin would indicate the 

relative effectiveness of two different levels of quality certification. 

In the tests that follow~ no control was made for vehicle age or total 

vehicle mileage. At any given time~ the market consists of a spectrum of 

trucks having various age and mileage characteristics. These characteristics 

provide 



are compared to those reported by the 



be less asymmetric. 
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FOOTNOTES 

1. See Akerlof (1970), Bond (1982), Metzger (1983), Pratt and Hoffer (1984) 
for further discussions. Minimum quality levels have also been addressed 
be Leland (1979) and Spence (1975). 

2. Metzger (1983) uses a similar graphical analysis. We note that even the 
lowest level of quality certification would impose a positive cook. 

3. These disclosure requirements include information about prior police or 
taxi use (California, Indiana, Utah) to odometer mileage certification 
(Colorado, Connecticut, Massachusetts). Recently, a number of states have 
enacted statutes generically dubbed "lemons laws." These laws generally 
apply to new vehicles and require that the selling dealer must buy back 
the consumer's vehicle if the dealer is unable to satisfactory repair a 
problem within legislated parameters or if the car is unavailable to the 
consumer for a specified period. Most laws require that the consumer pay 
ten cents for each mile driven. While "lemo071Recej 0.5 cershipTm (unable )Tj 12.8038 0 0 79 04.92 594.65 Tmana49 (specifi91 )Tj 15.654430 0 79 04.92 506.65 Tm (veh 0 0 )Tj 11.1030 5 0 19 04.92 5disclosur.65 Tm (th63)Tj 12.3857 0 2 7468778.89 482.chusetts+ new legislat87 vehi 0 83ea39 requi000legislated new l e g i s l a t e 2  s t a t a t e s  f o r  a requi540consumer64 cer Tm (cents )Tj 13.02950 0 1Whi4.92 5f0.65 Tm (f774)Tj 12.385190 0 1Whi4.92 5su965 Tm (ent52)Tj 12.8034 0 0 1Whi4.92 518.89 Tm.legislate22 for a p089cenre that requi619consumer661requir th365laws thle requi089 requi7223Tj 13.4221 079 57404.92 5doll4.65 Tm hild consumerle legisl 0 1 wi10 19unavail1.675perio558car vehi 068 Mo722 t5 Tc 13.32187041 56 458.61 482.4 Tm  0 28cv2.4 Tm fi169legisler609requi160f761f3d consumui02 reqthle legisl0. cen224legisl 061 f3d3eac9c396statuir63cenre thi93t00440492p83d wi10 63T0048 perio558cenre th476 requi143reqth198wi10 10cv2.4 Tm 30 51wi10 63sel (50)legisl 0113t06 vehi 0800wiMo738f73 t653c 0685 sel (5t )Tj 12.561990 7824(f 3T.61 482.4 Tm 0048 )Tj 10.86222.7824(f 3T.61 mears.4 Tm )0571reqth606sel (6952Tj 12.8057 03T20 01)T.61 subcTm goriTm.4 Tm ui096f272requi66f275tat c 0688t365t553c 0 63sel (if )Tj 12.38388m (a19401)T.61 t8elegislui690sel (68 )Tj 12.7257 03 a18 458.61 cTm gory,m (sel (if )Tj 12.3816 09)T18 458.61 482.4 Tm ui1 2c 034 c 0414sel (2036Tj 12.565(1.65T18 458.61 482.4 Tm 1i 91)Tj 13.42534085 18 458.61 onelegisl(t48)Tj 10.8657 036T17Tm1)T.61 cam gory.4 Tm 30 71tat reqth393tat t17requi375c (61 )Tj 13.42453097T15 04.92 5i.65 Tm (t021)Tj 13.42473073T15 04.92 5t8elegisl(t 99)Tj 12.40498011015 04.92 5o482.m (sel0hi71)Tj 11.87835065T15 04.92 5two.4 Tm 4l350 c 09vehi30125 sel (4)Tj 12.5631 022T14604.92 5withm (sel (062)Tj 12.5634).08814604.92 5ou.m (sel0hi8 )Tj 12.56373034T14604.92 5comm nts.4 Tm 3.911t105



TABLE 1 

TIU Survey Data Base. 1977 

State Registration 

Size of truck 

Year. make and model of truck 

Registered weight 

Present vehicle 



TABLE 2 

Estimated Maintenance Costs" 1977 1 

Brakes 
Rear end-differential 
Transmission 
Engine 

lWisconsin Independent Garage Owners Association 

$100 
200 
400 
800 



TABLE 3 

Tests of the Equality of Mean Maintenance Expenditures 
Between States (in $100) 

State N Mean Std. dev. 

Wisconsin (quality certification) 59 3.47 5.53 



TABLE 4 

Tests for the Equality of Mean Brake Maintenance Expenditures 
Between States (in $100) 

State N Mean Std. dev. Std. Error 

Wisconsin (quality certification) 59 .19 .39 .05 

Iowa (safety certification) 52 .13 .34 .05 

Minnesota ("as-is") 93 .20 .41 .04 

t-values for Table 4 

(t-values) Wisconsin 



APPt:i!DIX 

We have used reGression analysis s 



Using the data set described in Section III, the results of estimating 

(A.l) are as follows: 

R 35.30 - 19.02A + 17.80M + 37.97L + 65.78W + 15.951. 
(0.41) (-1.65) (0.44) (3.27) (0.03) (0.24) 

R2 = 0.092 

F value = 2.78 



does not seem that the maintenance experience reported in Wisconsin or in Iowa 

is significantly different for other states. 

We must note that the R2 statistics for both equations are low. Most 

likely this is due to the omission of certain 2l.8 3552j 13.u4 Tm (the )T8 6nn7uldions 
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