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The markup for lemons: quality and uncertainty in American and British used-car 

markets c. 1953-73

Automobile depreciation rates and dealer markups in the United States and 

Britain during the 1950s and 1960s provide evidence on the effect of 

asymmetric information on market structures. Initial depreciation was not 

exceptional, and trade was not disabled. The risk of asymmetric information 

was not large, and was largely covered by dealer warranties. Adverse 

selection kicked in as cars aged: markups increased and fixed selling costs 

caused dealers to withdraw from trading older cars. Despite their lower 

quality, British makes depreciated less, probably due to different novelty 

signals and longer styling cycles.

1. Introduction

‘From time to time one hears either mention of or surprise at the large price difference 

between new cars and those which have just left the showroom.’ Why do cars lose so much of 

their value as soon as they are sold? George A. Akerlof’s explanation is well known — an 

almost-new car offered for sale is likely to be a ‘lemon’, and is discounted accordingly: ‘most 

cars traded will be the “lemons”, and good cars may not be traded at all. The “bad” cars tend 

to drive out the good’ (Akerlof, 1970, p. 489). This has entered the conventional wisdom: a 

popularizing economics book has as its sub-title ‘Why you can never buy a decent used car!’ 
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(Harford, 2005).1

The argument is intrinsically compelling, although originally no evidence was provided to 

support it. It is not easy to test. It is consistent with three different outcomes: no trading, 

exceptional discounting, and trading facilitated by dealer warranties (Akerlof, 1970, p. 489, 

499). Indeed, the insight does not depend for its validity on the realities of the used car 

market, which only serve as a plausible metaphor (Sugden, 2000). Nevertheless, it is useful to 

investigate reality, if only as a reminder that it does not always support compelling models.  In 

this paper, some evidence of used-car markets is examined. It suggests that while Akerlof’s 

insight retains its power, it is not securely founded on the realities of the car market. 

Several empirical studies have attempted to test the argument in the automobile market 

(Bond, 1982, 1984; Lacko, 1986; Genesove, 1993; Porter and Sattler, 1999; Emons and 

Sheldon, 2002). All of them have concentrated on adverse selection in vehicles that are 

typically more than a year old, and mostly older than that. Overall, they have found the

evidence of adverse selection to be absent, or at best, weak.2 The existence of a large private 

market in second-hand cars also suggests that the risk of ‘lemons’ was not in itself sufficient to 

inhibit trade seriously in cars at any age. 

Arguably, however, these are not tests of Akerlof’s own example. In what sense can used 

cars be described as ‘lemons’? Nobody expects an older used car to be ‘as good as new’. 

Some wear and tear is expected, and it is not obvious that post-purchase repairs arise from 

‘pre-existing conditions’ which were known to sellers in advance. The tests were typically 

rather weak ones, which categorized lemons as cars that required more repairs (or that were 

sold more frequently), and attempted to identify some prior indicator (usually the credibility of 

1 Omitted in the British edition. 

2 In contrast, theoretical studies argue that adverse selection ought to exist (Kim, 1985;

Hendel and Lizzeri, 1999). 
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the seller) that might identify them and indicate prior asymmetric information. 

Akerlof’s category of automobile lemons is more demanding. These are cars fresh out of 

the showroom. They ought to be ‘as good as new’, and any serious defects (‘lemons’) cannot 

be attributed to wear and tear. Such cars are born defective. Akerlof posits that either there 

will be no trade in such cars, that they will trade at a severe discount, or that dealer warranties 

will facilitate trade. What is needed is a test of depreciation of almost-new cars. Akerlof’s 

stylized fact is that such cars suffer (in principle) from exceptional depreciation because of this 

undetectable risk. But such a risk is almost entirely hypothetical, since such cars were covered 

by factory warranties. The hapless buyer could take the car back to the vendor, and had little 

incentive to pass the problem on to another buyer. In other words, Akerlof’s risk was covered 

by the factory warranty. This makes sense: the factory (or a dealer, for older cars) was much 

better placed to absorb this risk than any private individual, and was able to take measures to 

prevent it. 

If lemons were uncommon (a possibility not considered by Akerlof), then they would have 

little impact on prices. If the risk were a large one, it might be captured in the size of 

exceptional factory markups, reflecting the cost of making such defects good. Alternatively, if

one thinks that ‘once a lemon always a lemon’, then the risk ought to continue to impinge on 

the price of cars before any serious wear and tear takes place, e.g. during their first year. In 

particular, this would be the case before 1960 in the USA, when factory warranties only ran 

for three months. This is worth testing for, especially since several studies appear to have 

found evidence for exceptional price declines during the first year. The present study finds

very little evidence in car prices for adverse selection either in initial factory markups, or at the 

age of one year. On the contrary, our evidence suggests that the large price difference between 

the retail value of a car, and its potential selling value to the buyer, was not unique to new 

cars, and was not exceptionally large. It was actually lower in relative terms for new cars, 

because the risk of invisible defects increased as cars aged. 
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For relatively new used cars, i.e. not older than four or five years, the risk of mechanical 

‘lemons’ was more often borne by dealers than by customers. The important role of dealers is 

usually neglected (Hendel and Lizzeri, 1999, p. 1113). But selling cars is a very large industry 

in its own right. In 1958 for example, comparable numbers of people (more than 600,000) 

worked to sell and support cars in the USA, and to make them.3 All vintages were actively 

traded: but in different types of transactions, which reflected the different risks of adverse 

selection. New cars were guaranteed by the factory. Older cars were normally provided with 

some warranty by dealers, though there was no standard practice, and warranty periods were 

short (Northwood Institute, 1967, p. 169-170). 

As mechanical quality declined with the age of cars, the relative (but not necessarily the 

absolute) cost of providing a warranty increased. This is captured in rising dealer markups for 

older cars. In consequence of inelastic fixed costs, full-service dealers withdrew from trading 

older cars, and transferred the risk to private buyers. 

Another source of depreciation was styling and mechanical innovation, which could make 

older models relatively less attractive. This is studied here by comparing American and British

models. British cars depreciated less than American ones, despite their inferior mechanical 

quality. More intensive styling innovation in the United States threatened owners with rapid 

stylistic obsolescence. 

These issues are investigated with samples of American and British car prices in the 1950s 

and the 1960s. This period mostly antedates Akerlof’s article, and matches the dynamics of car 

pricing of his time more closely than would a study of current prices.4 It stops at the oil crisis 

3
668,000 worked for dealers (including the proprietors) and 640,000 for manufacturers in 

1958 (Automobile Manufacturers Association, 1961, p. 38, 67).

4 Pashigian et al. (1995) have shown that these dynamics are not stable over time. 
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of 1973, a turning point for car marketing and design. Our conclusion is that it was usually 

possible to find a good used car, and if one wanted the extra assurance, to buy it with a 

dealer’s warranty. 

2. The Argument

An initial exceptionally steep decline in used-car prices is commonly treated as an established 

fact. Akerlof’s ‘usual lunch table justification’ for it (the case he needed to rebut) was the 

exhaustion of a novelty premium attributed to ‘the pure joy of owning a new car’. Akerlof’s 

article did not extinguish this argument. Frank C. Wykoff argued that new cars were a 

‘superior good’ with exceptional ‘freshness’, novelty and reliability (Akerlof, 1970, p. 490; 

Wykoff, 1973, p. 388). Used cars were not credible substitutes for new ones (Smith, 1975, p. 

4-5; Porter and Sattler, 1999). In 1973, Wykoff wrote that ‘new cars depreciated at almost 

twice the rate of used cars … after the first year cars appeared to depreciate at a constant 

rate.’ In 1989 he was more precise: ‘First-year depreciation ranges from 35 percent to 40

percent. Second-year depreciation is about 20 percent and depreciation is approximately 

constant thereafter.’ To Howard Rachlin and Andres Ranieri, the initial steep decline 

suggested hyperbolic discounting (Wykoff, 1973, p. 379; Wykoff, 1989, p. 260; Rachlin and 

Ranieri, 1992, p. 96). Indeed, such a kinked curve is analogous to the ‘quasi-hyperbolic’

discount curve (steep in the first period, flatter in subsequent ones) which has been adopted in 

studies of time-inconsistency (Laibson et al., 2003, p. 520-2).

In fact, our evidence shows that the initial decline was not exceptionally steep, but was 

comparable to (and mostly lower than) the annual decline in subsequent years. The reason for 

the perception of a steep initial decline is mundane. Car dealers offered two sets of prices: one 

was the price at which they sold (the ‘retail’ price), the other at which they bought (the 
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‘wholesale’ one).5 There were two separate depreciation vectors, one for retail prices, and one 

for wholesale prices. The steep decline in car prices at the outset was simply the shifting of the 

car’s price downwards from the retail to the wholesale schedule, combined with the normal 

depreciation over time. This is shown schematically in Fig. 1.

FIGURE 1 APPROXIMATELY HERE

In Fig. 1, the difference between the retail and wholesale price vectors at any time makes up 

the dealer markup. This explanation of initial price declines does not invalidate Akerlof’s 

insight of adverse selection, but rather it demonstrates the cost of one of his proposed 

solutions, the dealer warranty. The dealer markup covered both the core cost of selling cars, 

and the cost of a warranty for older cars (not covered by the factory). Selling entailed a range 

of costly services: finance and storage of retail stock and spare parts, transport, advertising, 

display, negotiation, trade-in, finance and insurance, and service facilities (Harless and Hoffer, 

2002, p. 272-4). In the 1960s, dealers reported that about 73 percent of their selling costs 

were fixed, i.e. covered labour and premises.6 The warranty cost was not necessarily incurred 

ex-post, but was more commonly the pre-sale cost of reconditioning (Northwood Institute, 

1967, p. 153-56; Lacko, 1986). 

Once the car was sold, the value to the buyer of these dealer services was largely 

exhausted, and could not be passed on to any new buyer. Its resale value (the ‘wholesale’

price, at which a dealer would repurchase) only represented the intrinsic services embodied in 

the car, such as conveying passengers, signalling status, and sensual pleasure.

5 New wholesale prices were not reported. (National Automobile Dealers’ Association, 1957-

73; Glass’s Guide Services Limited, 1968-73)

6 Calculated from ‘Auto Dealers Sales Expense and Operating Profit Before Federal Income 

Tax’, (Ward’s Reports (1960–1966)).
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For new car buyers, the risk of ‘lemons’ was covered by the factory warranty. For used 

cars, the cost of explicit or implicit warranties was largely borne by the dealer, either the risk 

of purchasing a lemon himself, or that of meeting customer claims. This gave the factory a 

strong incentive to avoid lemons. When a used car was offered in trade-in, it was either 

disposed of immediately, or it was tested, and then reconditioned to merchantable quality 

before being sold at retail. Dealers had sufficient knowledge of the market to understand the 

risks and rectify them (Northwood Institute, 1967, ch. 6; Genesove, 1993). In one survey, 

warranties added about 10 percent to the cost of a used car, but ‘average quality did not differ 

between warranted and unwarranted cars.’ Warranties could be seen as insurance for worried 

customers, but not as a signal of quality (Lacko, 1986, p. 64). Both our evidence of one-year 

old cars, and other studies of older cars, does not suggest any wide prevalence of ‘lemons’. 

Private sellers and private buyers could sometimes negotiate a better price with each other

than with dealers, by forgoing the warranty element. That is acknowledged in British car price 

manuals, which have often included columns for private sales, with prices intermediate 

between dealers’ retail and wholesale prices (e.g. Parker, 1996). In Lacko’s 1979-80 sample, 

there was no difference in price, and no quality differences, between such cars sold privately 

and those sold by dealers (for cars less than eight years old). A small majority of cars were 

traded privately, suggesting that adverse selection was not a serious problem (Lacko, 1986).

Dealers were advised to monitor private-sale ad prices on a daily basis as a guide to the 

market (Northwood Institute, 1967, p. 162). 

In a competitive market the size of the markup can be taken as a measure of the cost of 

selling, including quality assurance. Our first argument is already stated: (i) Initial depreciation 

was not exceptional. Subsequently over the period of a car’s life, we make these further 

hypotheses: (ii) The dealer markup on used cars should be larger than on new ones, since the 

risk was now borne by the dealer, not the manufacturer, and markups should increase with age

as selling costs were inelastic (iii) Makes with a good reputation for quality might have lower 
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depreciation and markups. (v) In addition, but separately, frequent re-styling would be 

associated with higher depreciation, since it increased uncertainty about the fashion value of 

older cars. These hypotheses are investigated below.

3. Evidence

Our quantitative evidence consists exclusively of car prices. Observations are annual. 

American used car prices are derived from the monthly National Automobile Dealers 

Association, Official Used Car Guide, Eastern edition (NADA). This was compiled from 

regular transaction price reports of member dealers and from auction sales reports, and may be 

regarded as sample means of the larger population of dealer and auction transactions (NADA; 

Northwood Institute, 1967, p. 156). Prices were taken from the January or February issues, 

and reflected the first quarter of the model year, which began in October.7 This sampling date 

maximizes the novelty effect on prices, and reduces ambiguity about the precise age of year-

old cars. The British motor industry was not comparable during the 1950s, when it expanded 

rapidly after post-war shortages. By the 1960s growth had levelled off, and cycles were similar 

to American ones (Foreman-Peck et al., 1995, table 4.1, p. 94). The British source, Glass’s 

Guide, was similar to the American one, but covered the whole country. New-car prices in the 

USA included federal taxes, and purchase taxes in Britain. At one-third of the new price, 

British taxes were about three times as high as American ones. Unlike American cars, British 

models might be modified at any time, but starting in 1963, the vintage was indicated by means 

of a letter on the licence plate, which changed every January. In 1967, the new-year letter date 

was moved to August. Glass continued to take its representative car as being ‘first registered 

7 Buick 1969 models, from December 1968. Prices included heater and radio. This source is 

difficult to obtain. A single run, starting in 1957, was located at the New York Public Library. 
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in the spring’, and the sampling month is April throughout.8 In both  manuals, used cars are 

defined as being in good condition, but that does not exclude opportunistic behaviour, since 

‘lemons’ were by definition not easily detectable (Northwood Institute, 1967, p. 157; 

Genesove, 1993, p. 646-7).

For new cars, suggested retail prices are used, as quoted in NADA and Glass. New car list 

prices could be discounted substantially, and actual transaction prices are not available.9 But 

USA Ford staff calculated in 1958 that customer discounts were offset by delivery costs and 

state taxes. Hence the list price is a reasonable proxy for the actual new-car transaction price 

at that time.10 List prices placed a ceiling on transaction prices. Using them biases new prices 

upwards, i.e. in favour of Akerlof’s argument: any lower actual price means that there is less 

of an initial discount to explain. In the Ford 1958 report, the dealer markup came to 12

percent of the list price, 13.6 percent of the factory wholesale price. Another estimate of new 

8 Following practice in the motor trade (Glass’s Guide, Nov. 1969, pp. 2–4, cited from p. 4, 

col. 5). Thanks to S. McAndrew for this reference. 

9 Pashigian (1961, p. 37), and Ward’s Reports (1960, p. 123) report excess capacity after 

1954.

10 On the basic 1958 Ford car. List price $1977 from NADA, (Feb. 1958); transaction cost 

($1994) calculated from Ford Product Planning Office, Economy Car Report, Nov. 13 1957,  

Ford Industrial Archives AR-94-200777-5, fo.33; Product Planning Committee, 13 Nov. 

1957, Ford Industrial Archives, AR-94-200777-6. The nominal list price (full dealer markup; 

state taxes and freight excluded) was $1935. The original figures are adjusted to the NADA

bare car price basis by removing optional accessories, and adjusting taxes and the reported 

dealer markup proportionally.
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car markups (for the 1960s) places them higher, but provides no source.11 An authoritative 

source reported an average gross dealer markup of 14.7 percent of total sales (standard dev. 

0.44) in 1960–66.12 In 1987, dealer new car markups before discounts could range between 6 

percent and 14 percent of list price (Harless and Hoffer, 2002, p. 271). Where new-car 

wholesale prices are quoted here, a 12 percent dealer markup is assumed. 

The total number of depreciation observations is 4,032. Two different sampling frames are 

used, each repeated three times, on different samples. The first frame is a cross-section, 

sampling the 1957 prices of the four previous model vintages. The second frame is a panel, 

which follows the 1957 vintage as it aged over five subsequent years. The initial United States 

1957 sample consisted of some 54 Ford and Buick models. The same makes were sampled 

again in 1968 (panel) and 1969 (cross-section). Concurrent British samples of 18 Ford and 

Morris models were also taken (1968 and 1969), as well as United States prices of the 

Volkswagen ‘beetle’ sedan (one model, 1964–1973) (table 1).13 This provides coverage from 

the early 1950s up to the early 1970s. Ford and Buick sold staple mass-market models, with 

distinctive positions in the USA status hierarchy, Ford as a ‘low price’ car, Buick as a 

11 18 percent of retail (17–25 percent of wholesale), increasing in price, and including more 

expensive cars. White (1971, p. 106). 

12 Ward’s Reports, ‘Auto Dealers Sales Expense and Operating Profit Before Federal Income 

Tax’, (1961–1967).

13 Sampling was constrained by the absence of data prior to 1957: the cross-section method 

gave access to earlier years. It was limited to four years (six in the UK) due to model attrition. 

In the panels, vehicles lost about 80 percent of their value after five years. 1968 (panels) and 

1969 (cross-sections) were chosen in order to avoid 1967, when model year date indicators 

changed in Britain, and to fit in five panel years before 1973.
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‘medium priced’ one.14 In Britain, the ranking was reversed, with Ford making more mid-

market models.15 In the cross-section frame, each car belongs to a different vintage, and is 

likely to be somewhat different mechanically and stylistically. In the panels, cars are 

mechanically uniform throughout (except for wear and tear), but are observed  at different 

ages. 

TABLE 1 APPROXIMATELY HERE

4. Depreciation

If adverse selection was peculiar to new cars, then cars should have depreciated exceptionally 

during their first year. If not, they would have depreciated about the same as older cars, or 

even less. Our task here is simply to show that contrary to several claims in the literature, and 

to one possible interpretation of Akerlof, cars did not depreciate exceptionally during the first 

year. We provide what are essentially descriptive statistics. They do not attempt to explain 

precise depreciation changes from year to year (for which it would be appropriate to control 

for vintage, model, and time fixed effects), but merely to establish that depreciation levels

were not exceptional in the first year. Contrary to the ‘novelty value’ hypothesis quoted in 

section 2 above, initial depreciation was in fact usually smaller than depreciation in subsequent 

years. 

The main results are presented in Fig. 2. Three measures of depreciation are provided, retail 

to retail (RR), wholesale to wholesale (WW) and retail to wholesale (RW). Of the three 

measures, the retail-to-wholesale depreciation rate (RW) comes closest to Akerlof’s example 

14 Offer (1998) discusses model hierarchies. The upmarket Ford Thunderbird model has been 

dropped.

15 Morris models were produced by the British Motor Corporation (British Leyland from 

1968), which sold an identical ‘Austin’ line as well. 
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of a car sold new by a retailer, and offered for sale soon afterwards privately. The gap between 

sale and resale in our case is a whole year from new – that is as close as the data allows us to 

get: prices for younger used cars are not quoted in the source, which suggests a thin market, 

though not necessarily for the reasons suggested by Akerlof. Typically, new cars will have 

lost 30 to 40 percent of their value in transit from the dealer to the purchaser during their first 

year. Such a large absolute loss on an almost-new car would in itself  deter sellers from such 

drastic preference-reversal quite independently of any risk of ‘lemons’, even if they had a 

legitimate reason to change their minds and to sell so shortly after completing a major 

purchase. In any case, however, this loss was no greater in relative terms than the one incurred 

by a private individual when re-selling an older car immediately after buying it.

The cars that dealers sold (retail) were typically offered with some form of warranty, while 

those that dealers purchased (wholesale) were not. Most used-car dealers accepted some 

responsibility for the higher-value cars they sold, though the warranty terms varied from dealer 

to dealer (Northwood Institute, 1967, p. 169-70). Retail-to-retail (RR) was depreciation of 

cars defined as being in good condition, without adverse selection. It simply measures the 

year-to-year depreciation of the retail offer price. Wholesale prices (WW – reported only in 

the appendix tables) represented a population of cars that included potential lemons, and 

therefore already embodied the risk of adverse selection undetectable by a dealer. Wholesale-

to-wholesale depreciation rates were thus almost universally higher (though not always 

significantly) than retail-to-retail (see appendix tables A1-A2). Wholesale price depreciation

simply captured the larger quality variance among used cars in private ownership, before 

testing and repair. 

FIGURE 2 APPROXIMATELY HERE
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Figure 2 shows that older cars depreciated no less than newer ones, and usually depreciated 

more.16 Without controlling for model, cohort and period attributes (for which adequate data

were not available in this source), it is impossible to explain precisely the changes in 

depreciation rates. But our argument is about levels, not changes, and appears to be robust: 

whatever sampling frame is used, there is no evidence that initial depreciation rates were 

uniquely exceptional, and it would require an implausible set of confounding effects to reject 

this finding. In some years depreciation levels declined somewhat, but not enough to sustain 

the initial ‘novelty value premium’ argument. This is echoed in Wykoff’s large sample of 

1980s business-lease cars: he found an apparent ‘lemon’ effect only in one small section of his 

overall sample, the Oldsmobile Delta models. Their price at 18 months was higher than at six 

months. But the effect was weak, and suggests some issue particular to that model (Wykoff, 

1989, p. 267, p. 289, n. 11). 

In Britain, depreciation rates were higher during the first year than in the United States. In 

the second year they dropped sharply and only regained initial levels at age six (tables A1, A2, 

(c)). It would be rash to generalize from this. These UK year two values appear to be 

exceptional outliers, associated with the change in the new model licence plate date letter from 

January to August in 1967. The dip of 0.11–0.12 points from age one to age two is probably

overstated. In the four preceding years (1965–1968) the cross-section second year dip 

averaged only 0.027. But these higher initial depreciation rates in Britain remain out of line

with our argument, and may indeed display a local ‘lemon’ behaviour. If that is indeed the 

case, then the most likely explanation is that new list prices were discounted heavily in new-car 

purchase transactions. This is plausible given the large share of fleet sales in Britain. Genuine 

adverse selection could also arise if British new-car quality was exceptionally poor, for which 

there is indeed ample evidence (Whisler, 1999, p. 327-49, 358-9). By year two, a ‘lemon’ 

16 Also observed by Purohit (1992, p. 164) for 1975–1985 cohorts in the USA.
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would be fixed, or could not be so easily disguised, and depreciation levels could then fall 

substantially to their long-run equilibrium. British depreciation rates were usually about six 

percentage points less than American ones during the 1960s. Due to higher taxation, British 

cars were made at even lower cost than price differences suggest, and less efficiently as well. 

Why they held their values better than American cars is considered later.

On the whole, then, the six sampling frames confirm that depreciation rates usually 

increased in time, with lower depreciation rates in Britain (except for year one). But there 

were exceptions: apparent first-year ‘lemon’ effects were evident in the USA Ford cross-

section of the late 1960s, and were pervasive in Britain, also in the late 1960s. In general, 

therefore, higher initial depreciation rates were only seen in a minority of cases. But there is 

room  to doubt the ‘lemon’ interpretation even in these cases: in both these instances, higher 

initial depreciation is also replicated in retail-to-retail depreciation, which should largely be 

immune to adverse selection. This makes it more likely that what we observe is a cohort or 

period effect, and weakens the case for regarding it as evidence for ‘lemons’. At the most, a 

typical ‘lemon’ pattern (exceptional depreciation in year one) would sometimes emerge under 

local conditions, but was not the common pattern.

5. Dealer Markups

An alternative measure of Akerlof’s initial depreciation is the size of dealer markups. Dealer 

markups are defined here as the difference between the retail price and the wholesale price of a 

particular model in a particular year, expressed as a percentage of the retail price. This is 

different from depreciation, which compared current car prices to those  in the previous year. 

Apart from almost-new cars fresh out of the showroom (a special case for which no used-car-

wholesale-price is available), this is a better measure of Akerlof depreciation – it captures the 

instantaneous loss of value that occurs when a car changes hands from dealer to buyer. Table 



16

2 shows that that markups increased with age as a percentage of selling price. Markups were 

also higher and rose faster for for American than for European cars

TABLE 2 APPROXIMATELY HERE

Our hypothesis is that the greater the uncertainty about the condition of wholesale cars, the 

higher the dealer markup as a percentage of price. This is an extension to older cars of 

Akerlof’s insight, that uncertainty about quality affected selling margins. But although 

markups increased with age as a percentage of selling price, in absolute terms they remained 

roughly constant even for cars of different initial prices and quality. This suggests that absolute 

markups were capped by competition, and held up by inelastic selling costs. 

This is tested in the regressions reported in table 3. Two controls are added: intrinsic 

differences in initial quality are controlled for by a variable consisting of the price when new., 

and there is a control for the make of car.

Our model is

(1) MARKUPPCit = α + β1NEWit+ β2 FORDi + β3–6AGEi + it                             

Where MARKUPPC = (Priceretail–Pricewholesale) / Priceretail for model i at time t. NEW is the 

retail price of the car model when new. This variable is intended to capture the quality ranking 

of the model when new and to test for the persistence of a quality ranking premium in older 

cars. FORD is the make indicator variable (the reference variable is Buick or Morris for the 

United States and Britain respectively), and AGE is an age-of-car indicator variable. It might 

be desirable to test the hypothesis that depreciation affects markups, but depreciation is 

collinear with AGE. A separate variable for the absolute dollar value of markups was also 

estimated, but proved to be small, collinear, and only marginally significant, and has been 

dropped. The log form provides a slightly better fit, as well as a direct measure of elasticity. 

Cross-sections are estimated by independently pooled OLS. Panels are estimated with GLS 
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random effects regressions.17 Observations are not weighted by sales. Weighting is neither 

practical nor desirable. The data (for an American sub-region and for particular sub-periods) 

would be impossible to obtain. Weighting would be detrimental, since the objective is not in 

this case to estimate the overall economic impact of depreciation, but to obtain the largest 

number of separate observations. Any weighting would dilute this information. 

TABLE 3 APPROXIMATELY HERE

The regressions in table 3 indicate that markups increase with age. That is consistent with 

expectations. The effect of new car prices, however, is unexpected. The coefficient is large 

and of the ‘wrong’ sign. New-car prices have a remarkably stable negative elasticity in 

markups of about –0.52 for three out of four samples controlling for age and make, and –0.66

for the fourth. In other words, the more expensive the car when new, the lower the used-car 

markup. Expensive used-car models delivered a smaller percentage margin for dealers in 

comparison with cheaper cars (White, 1971, p. 106). This suggests that the main determinant 

of markups were the fixed selling costs. The initial novelty premium could not be maintained 

as cars aged. 

Selling costs, in dollar terms, remained approximately constant at all ages. This is captured 

by the variance of absolute dollar markups within each sample. The mean coefficient of 

variance for all four American samples, over all ages was only 0.17 (16 observations, 

unweighted; min. 0.15, max. 0.21).18 As we have seen, about three-quarters of new dealership 

costs were fixed, i.e. spent on staff and premises (n. 6 above). In a competitive market without 

cross-subsidy, inelastic fixed costs caused percentage markups to be low on newer cars, and 

17 Cross-section time-series panel estimates corrected for autocorrelation and with robust-

standard-errors have also been tested, and make only very small and insignificant differences 

to coefficients and errors.

18 2 makes x (4 cross-sections + 4 panels).
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high on older ones. Dealers could and often did cross-subsidise, e.g. overpricing trade-offs in 

order to sell new cars, but the handbook car prices that we use ignore such ruses and rest on 

the bedrock of realisable market value. 

Quality uncertainty and the fixed costs of selling, jointly placed a limit on the ability of 

dealers to sell older cars. Table 4 is derived from a Federal Trade Commission nationally-

representative survey of car buyers in 1979-80 (Lacko, 1986; Genesove, 1993). It shows the 

percentage of cars of every age sold in three types of transactions: by new car dealers, by 

exclusively used car dealers, and by private traders. In this sample, used cars less than one year 

old were traded, though in smaller numbers than older ones. Four-fifths of cars under one-year 

old (25) were sold by new car dealers, who alone could provide credible warranties. But one-

fifth (7 cars) were sold privately. Dealers facilitated exchange, but a few private individuals 

also found the confidence to trade. It was the high transaction cost (some 30 to percent of a 

new car’s price) that must have largely discouraged trade in almost-new cars. 

TABLE 4 APPROXIMATELY HERE

Five-year-old cars had markups in excess of 30 per cent of shrinking retail prices (Table 2 

above). As these cars depreciated, the markups required to recondition, sell, and guarantee the 

cars increased as a proportion of their price. This reduced competitiveness with private sellers, 

who had few of these costs. Consequently, new car dealers largely withdrew from this market, 

and customers took on the risk themselves. Self-insurance was a reasonable choice for such 

buyers since older cars (more than five years) were cheap, having lost some four-fifths of their 

initial values. Some business was taken over by dealers specialising in used cars (whose 

facilities and warranties would be more limited), but for older cars overall, the transaction

costs were too high for intermediaries, and the large bulk of such cars were bought and sold 

privately (table 4). It was only at this stage that the ‘lemon’ risk was finally shifted from seller 

to buyer. Interestingly, in some other studies, it is only in the oldest cars (more than ten and 

seven years old respectively) that any adverse selection effects could be detected (Bond, 1982; 
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Lacko, 1986). 

Table 4 shows that the almost-new market was not thin. There was manifestly an incentive 

to ignore any risk of adverse selection and absorb high transaction costs in order to dispose of 

such cars, where that was necessary. There is other evidence as well: in the 1950s, 5–6 percent

of new cars were re-sold in less than a year, and another 10–11 percent after one to two years 

(Crowell-Collier, 1955, p. 18; Look, 1960, p. 26). In the 1960s, most rental cars were sold 

after a year (White, 1971, p. 169). In a 1979-80 survey, 7.5 percent of used cars sold by new-

car dealers were less than one year old (Genesove, 1993, table 1, p. 651, col. 1). Of a very 

large sample of business-lease cars in the 1980s, one third were re-sold within the first year 

(calculated from Wykoff, 1989, table 6.2, p. 270-1). Trade was  manifestly not disabled. Any

problem of adverse selection appears to have been solved by the market through the use of 

dealer guarantees. 

British cars differed from American ones: The new car price ranking (table 3, variable 

(LOG)NEW, cols. 5, 6) persisted for older car markups, i.e. the coefficient was not 

significantly different from zero. And the age markup increment was much lower in 

comparison with American cars. In other words, British cars depreciated much less than 

American ones, and British dealers earned lower markups.

6. The Influence of Styling. 

Car price manuals not provide usable evidence on the hedonic attributes of particular cars, 

either mechanical or styling ones. Some evidence of a styling effect can nevertheless be 

detected in a comparison of American, British, and USA Volkswagen depreciation rates. 

American and European manufacturers followed different styling strategies. During the 1950s, 

the dominant American manufacturers were absorbed in a frenzied styling race, with annual 

face-lifts which relegated older models to stylistic obsolescence (Fisher et al., 1962; Offer, 

1998). This styling frenzy slowed down somewhat during the 1960s (Pashigian et al, 1995, p. 

291-2). In Britain, in contrast, the styling cycle was much slower. Ford renewed their models 
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about every four years, while Morris kept models in production for at least a decade, and 

sometimes much longer.

In Britain, the novelty signal was a letter on the licence plate, updated once a year. It was 

uniform and costless. In the United States, novelty was signalled expensively for each model 

by means of annual styling facelifts. Aggressive styling innovation generated higher 

depreciation rate variance, and depreciated older cars more rapidly, quite apart from any 

difference in mechanical quality.19

Depreciation rates (Figure 2 above) highlight the much more dynamic and competitive 

styling/innovation regime in the United States, compared with Britain. Apart from year one, 

British depreciation rates were about one-fifth lower than American ones, despite poor British 

mechanical quality. Model attrition was much faster in the United States. In the cross-sections, 

earlier models were discontinued rapidly. For example, In table A1 (cross-sections) the 

number of observations in 1957 starts with 120 in age one, and peters out down to 39 by age 

four. In the UK cross-section, by comparison, only three depreciation observations were lost 

(out of 42) between ages two and six.

Volkswagen USA followed a ‘Model T’ styling strategy (after Henry Ford’s unchanging 

first mass-production car), and promised to improve mechanical quality, without altering the 

basic design.20 Volkswagen had economies of scale in its European markets, and lower labour 

costs. It sold a small car more cheaply than any American producer, and made a virtue of a 

19 Purohit (1992) shows that used car prices could respond positively as well as negatively to 

new car styling changes. 

20Volkswagen USA ads: 

http://www.ciadvertising.org/studies/student/99_spring/interactive/joohwan/bernbach/images/

vwad15.gif. Accessed 25 March 2003. Copies in possession of the author. 
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single, reliable, economical, and unchanging design. Volkswagen USA sales grew 35 percent a 

year between 1955 and 1961, up to 177,000 annual unit sales. Customers were credibly 

shielded from fashion obsolescence, a point stressed in company advertising. Volkswagen 

retail-retail depreciation was exceptionally low. Between 1956 and 1958, one-year-old sedans 

actually sold for more than the list price of new ones (calculated from NADA). 

Indigenous British manufacturers also followed a ‘Model T’ policy. The Morris Minor 

(introduced in 1949), was produced unchanged for 23 years, the Morris/Austin Mini (1959) 

only went out of production in 1991, and the popular the Morris/Austin 1100 ran unchanged 

for ten years (Foreman-Peck et al., 1995, p. 129, 140-2). The vintage indicated on the licence 

plate provided a cheap novelty signal. Table 5 shows that British cars and Volkswagen in the 

United States depreciated much less than comparable American cars. After five years, a British 

car (or Volkswagen in the United States) was worth almost 50 percent more than an American 

one of the same age, as a proportion of the original price.

TABLE 5 APPROXIMATELY HERE

Were British cars more mechanically durable? That is unlikely — they failed in the 

American market while Volkswagen succeeded. They were built at much lower cost. They had 

poor quality reputations (Whisler, 1998, p. 327-49, 358-9). If roads in New England were 

heavily salted, British roads were salted as well. The low variance in Glass’s Guide might 

suggest that the prices reported might have been derived from a formula, rather than reported 

empirically, but the strong Ford cohort effect in age three (table A2) suggests otherwise, and 

so does the variance in 2nd year UK depreciation over several years.

For both the UK models and for Volkswagen in the USA, there was less uncertainty about 

fashion durability. In the United States, with its styling race, makers could not credibly commit 

not to innovate (Coase, 1972; Purohit, 1992). British producers (and Volkswagen USA) could 

do so. That was reflected in lower depreciation, and lower markups.  Although styling 

strategies was unlikely to be the only source of depreciation level difference between the two 
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markets, the evidence remains suggestive. During the buildup of mass-market popular 

motorization, cheap individual transport was sufficiently compelling for new-car buyers 

without the additional bait of styling novelty. In developing markets, the ‘Model T’ styling 

strategy of Volkswagen, of Morris and Ford in Britain, of Renault and Citroen in France, of 

Fiat in Italy had the attraction, for new-car buyers, of avoiding fashion uncertainty and 

obsolescence, and thus of reducing depreciation and transaction costs. Production of VW 

‘beetles’ ended in Europe in 1978, but continued to be viable in a developing country, Mexico, 

for another 25 years. In the 1960s Britain still had the relatively low depreciation of a stable 

styling regime, and it never fully embraced the pace of styling change observed in the United 

States during the 1950s and 1960s (Sherman and Hoffer, 1971; Hoffer and Reilly, 1984; 

Millner and Hoffer, 1993; Offer, 1998). The ‘folk wisdom’ which explained initial price 

declines by the exhaustion of novelty, appears to have contained a kernel of truth.

7. Conclusion

Akerlof’s model of almost-new car prices is empirically indeterminate. It is consistent with 

three different outcomes: (i) no trading, (ii) trading with depressed prices, or (iii) trading with 

dealer warranties. He did not consider another possibility, namely that new-car ‘lemons’ were 

rare, and were not sufficiently frequent to impinge on car trading. Factory-fresh used cars 

were a special case, hardly ever sold, but not necessarily for adverse-selection reasons. For 

cars during their first year, dealer warranties appear to have enabled trading. The stylised fact 

of exceptional initial depreciation, accepted by many previous writers, is explained by their 

overlooking the shift from a retail to a wholesale depreciation curve when a vehicle was sold. 

The actual pattern found is that (i) trading existed, normally mediated by dealers; (ii) initial 

depreciation was no higher, and was usually lower, than depreciation of older cars. Dealer 

services were mostly genuine transaction costs, reflecting the real cost of doing business in a 

competitive market. As cars aged, fixed costs increased as a percentage of value, until full-
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service dealers could no longer afford to trade in competition with private sellers and limited-

service dealers. Earlier studies have found that adverse selection was only weakly present (if at 

all) in older cars. It is now shown that adverse selection left no enduring mark on the price of 

cars at the end of their first year either. In general, the evidence for the widespread effect of 

‘lemons’ is weak. It suggests that ‘lemons’ was not a pervasive hazard, although they might 

appear in particular local circumstances. As an empirical matter, the used car market may not 

have been the best example to use in demonstrating the effect of ‘lemons’. Popular intuitions 

about reality can be wrong.

Styling appears to have affected price independently. American makes signalled novelty by 

means of styling changes. British makes (and Volkswagen USA) sent a reassuring no-novelty 

message. American depreciation and markups were higher, with a greater quality variance 

giving rise to greater risks. In mature American markets, consumers paid for styling with 

higher depreciation. In the developing British one, they avoided much of this cost.
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Table 1. Sample Models, New Car Prices in $US (1957 prices)

Year Make Mean Standard
Deviation

No. of models

1957 Buick 3379 508 19
Ford 2330 183 35
VW 1495 1

1969 Buick 2727 489 32
Ford 2298 394 72
VW 1340 1
Morris UK 1420 264 10
Ford UK 1641 273 8
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Table 2. Mean Used-car Markups by Age (percent of retail price)

Make Age 1 2 3 4 5 6
Buick 1957 cross-section 16.2 18.3** 20.8** 27.4** 30.00
Buick 1957 panel 16.9 20.4** 23.9** 29.4** 32.3**
Ford 1957 cross-section 18.9 22.0** 28.6** 29.7*
Ford 1957 panel 19.1 22.3** 23.5** 31.5** 30.5*
Buick 1969 cross-section 15.5 18.0** 21.2** 25.8**
Buick 1968 panel 15.5 18.9** 20.5** 23.2** 30.6**
Ford 1969 cross-section 16.8 19.3** 25.9** 32.0**
Ford 1968 panel 16.8 21.9** 24.7** 30.6** 37.4**
USA (weighted) 16.9 20.3 23.9 29.3 33.7
UK 1969 cross-section 15.1 16.1* 18.1 20.1 22.5** 25.0**
UK 1968 panel 15.1 15.7* 17.8 20.9** 25.3**
UK (weighted) 15.1 15.9 17.95 20.5 23.9 25.0
Volkswagen 1950s 22.4 24.4 24.2 25.6 28.7 33.6
Volkswagen 1960s 20.1 23.4 27.1 30.3 35.8 44.8

Sources: see text. **significantly different from year-younger car at
1 percent level. *significantly different from year-younger car at 5 percent level. 
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Table 3. Retail Car Markups
(dependent variable: (log) markup as percent of dealer price)

LOG OF 
PERCENT
MARKUP

(1)
USA

Cross-sec
1957*

(2)
USA

Cross-sec
1969*

(3)
USA
Panel

1957-61†

(4)
USA
Panel

1968-72†

(5)
UK

Cross-sec
1968*

(6)
UK

Panel
1968-72†

LOGNEW –0.659 –0.527 –0.518 –0.520 –0.018 0.115
(0.062)** (0.045)** (0.045)** (0.055)** (0.032) (0.065)

FORD –0.074 0.072 –0.112 0.083 –0.069 –0.058
(0.027)** (0.012)** (0.019)** (0.018)** (0.013)** (0.024)*

AGE2 0.136 0.160 0.166 0.237 0.067 0.095
(0.016)** (0.014)** (0.010)** (0.009)** (0.012)** (0.016)**

AGE3 0.355 0.366 0.253 0.344 0.183 0.160
(0.019)** (0.013)** (0.010)** (0.009)** (0.013)** (0.016)**

AGE4 0.480 0.533 0.522 0.531 0.289 0.324
(0.029)** (0.016)** (0.010)** (0.009)** (0.015)** (0.016)**

Constant 8.106 6.837 7.065 6.792 2.867 1.982
(0.497)** (0.349)** (0.365)** (0.432)** (0.215)** (0.426)**

N 123 366 216 416 59 69
N models 54 104 18
R-squared 0.88 0.83 0.92‡ 0.86‡ 0.92 0.81‡

*Robust standard errors in parentheses *Independent pooled OLS
† Annual observations. Standard Errors in parenthesis †GLS random effects

‡Overall R-squared
*significant at 5 percent level ** significant at 1 percent level
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Table 4. Market Shares of Used Cars by Age, USA, Dec. 1979

Intermediary N cars percent
share

percent age 
>5

N age<1

New car dealers 335 33.2 30 25
Used car dealers 149 14.8 57 2

Private sales 524 52.0 76 7
Total 1008 100 32

Source: Genesove (1993, table 1, p. 651)
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Table 5. Wholesale Prices as Percentage of New Prices, American and European Makes

Ford
USA

Buick
USA

Ford
USA

Buick
USA

VW
USA

VW
USA

Ford
UK

Morris
UK

Age new 1957 1957 1968 1968 1957 1968 1968 1968
New price 100 100 100 100 100 100 100 100

age1 66 63 60 67 81 73 67 66
age2 51 47 43 50 69 62 62 61
age3 40 35 36 43 57 49 51 52
age4 20 20 24 34 35 40 41 42
age5 19 17 23 31 29 31 32

Mean of models in panels. Deflated prices
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Appendix A. Depreciation Rates.

Depreciation rates are generated using the following procedure:

(1)  DEPRit = β1RWBUICKit + β2RRBUICKit + β3WWBUICKit      

+ β4RWFORDit + β5RRFORDit + β6WWFORDit +it   

The dependent variable DEPR is depreciation rate of model i at age t. 

DEPRit=(Priceit–1–Priceit)/Priceit–1

DEPR normalizes market prices, allowing comparisons over time. Independent variables 

are all interactive indicator variables. RW stands for retail to wholesale depreciation, RR 

stands for retail to retail price depreciation, and WW is wholesale-to wholesale price 

depreciation. BUICK and FORD (MORRIS in the UK) are make dummies. The method is 

independently pooled OLS cross-sections, with a separate a separate regression for each age, 

and the constant forced to zero. Mean depreciation rates can thus be read directly from the 

coefficients. Errors are reported as confidence intervals, which allows for pairwise comparison 

of coefficients within and across regressions. 
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Table A1. USA and British Automobile Depreciation Rates, Cross-sections

(a) USA 1957 Cross-section

Age 1 2 3 4
DEPR DEPR DEPR DEPR

RWBUICK 0.291 0.354 0.392 0.487
(0.269– 0.314) (0.340–0.368) (0.382–0.401) (0.476–0.498)

RRBUICK 0.154 0.209 0.232 0.293
(0.124–0.184) (0.195–0.223) (0.222–0.242) (0.282–0.305)

WWBUICK 0.195 0.227 0.258 0.352
(0.169–0.220) (0.210–0.244) (0.251–0.266) (0.342–0.363)

RWFORD 0.295 0.383 0.425 0.440
(0.268–0.321) (0.361–0.404) (0.395–0.455) (0.424–0.457)

RRFORD 0.130 0.241 0.221 0.195
(0.105–0.154) (0.216–0.266) (0.208–0.235) (0.179–0.212)

WWFORD 0.199 0.237 0.278 0.200
(0.168–0.229) (0.212–0.263) (0.262–0.295) (0.183–0.218)

Observations 120 114 84 39
R-squared 0.930 0.971 0.987 0.997

(b) USA 1969 Cross-section

Age 1 2 3 4
DEPR DEPR DEPR DEPR

RWBUICK 0.316 0.343 0.384 0.409
(0.308–0.323) (0.330–0.357) (0.372–0.396) (0.385–0.432)

RRBUICK 0.190 0.200 0.217 0.204
(0.190–0.210) (0.206–0.229) (0.187–0.221)

WWBUICK 0.223 0.248 0.249
(0.210–0.237) (0.235–0.261) (0.226–0.273)

RWFORD 0.393 0.351 0.437 0.460
(0.386–0.400) (0.337–0.365) (0.428–0.446) (0.445–0.476)

RRFORD 0.269 0.194 0.237 0.202
(0.261–0.276) (0.182–0.206) (0.231–0.244) (0.193–0.212)

WWFORD 0.218 0.295 0.268
(0.203–0.232) (0.287–0.303) (0.254–0.283)

Observations 202 288 240 213
R-squared 0.993 0.965 0.991 0.977
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(c) UK 1969 Cross-section

Age 1 2 3 4 5 6
DEPR DEPR DEPR DEPR DEPR DEPR

RWMORRIS 0.368 0.260 0.305 0.317 0.345 0.368
(0.346–
0.391)

(0.252–
0.268)

(0.298–
0.313)

(0.306–
0.328)

(0.334–
0.355)

(0.356–
0.381)

RRMORRIS 0.252 0.111 0.144 0.134 0.142 0.148
(0.227–
0.277)

(0.103–
0.120)

(0.132–
0.156)

(0.129–
0.140)

(0.134–
0.150)

(0.110–
0.186)

WWMORRIS 0.123 0.166 0.156 0.170 0.173
(0.113–
0.134)

(0.157–
0.176)

(0.149–
0.164)

(0.162–
0.178)

(0.163–
0.183)

RWFORD 0.349 0.238 0.361 0.303 0.331 0.343
(0.338–
0.361)

(0.230–
0.246)

(0.346–
0.376)

(0.295–
0.311)

(0.323–
0.339)

(0.330–
0.356)

RRFORD 0.236 0.097 0.228 0.137 0.147 0.131
(0.225–
0.247)

(0.089–
0.105)

(0.210–
0.245)

(0.130–
0.145)

(0.138–
0.157)

(0.120–
0.142)

WWFORD 0.105 0.244 0.157 0.172 0.163
(0.099–
0.111)

(0.227–
0.260)

(0.147–
0.167)

(0.164–
0.179)

(0.147–
0.178)

Observations 28 42 42 39 39 39
R-squared 0.995 0.997 0.996 0.998 0.998 0.992

Robust 95 percent confidence intervals. New wholesale prices imputed at 88 percent of list 
in 1957. No imputation in 1969.

Sources: See text.
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Table A2. USA and British Automobile Depreciation Rates, Panel Data

(a) USA 1957-1962 Panel

Age 1 2 3 4 5
DEPR DEPR DEPR DEPR DEPR

RWBUICK 0.365 0.378 0.417 0.568 0.600
(0.345–0.385) (0.371–0.386) (0.409–

0.425)
(0.559–
0.578)

(0.588–
0.613)

RRBUICK 0.235 0.219 0.235 0.389 0.410
(0.207–0.262) (0.214–0.225) (0.230–

0.239)
(0.378–
0.400)

(0.391–
0.429)

WWBUICK 0.278 0.252 0.268 0.434 0.433
(0.256–0.301) (0.246–0.258) (0.261–

0.274)
(0.425–
0.442)

(0.418–
0.449)

RWFORD 0.338 0.376 0.401 0.614 0.339
(0.326–0.350) (0.367–0.386) (0.393–

0.408)
(0.606–
0.621)

(0.313–
0.366)

RRFORD 0.181 0.195 0.215 0.433 0.045
(0.169–0.192) (0.189–0.201) (0.210–

0.219)
(0.424–
0.442)

(0.009–
0.081)*

WWFORD 0.248 0.228 0.226 0.494 0.029
(0.234–0.262) (0.220–0.236) (0.221–

0.231)
(0.486–
0.501)

(–0.010–
0.069)

Observations 162 162 162 162 153
R-squared 0.977 0.995 0.997 0.998 0.933
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(b) USA 1968-1973 Panel

Age 1 2 3 4 5
DEPR DEPR DEPR DEPR DEPR

RWBUICK 0.331 0.373 0.291 0.379 0.468
(0.324–0.338) (0.358–0.389) (0.280–

0.301)
(0.367–
0.391)

(0.449–
0.488)

RRBUICK 0.208 0.228 0.107 0.191 0.235
(0.201–0.216) (0.213–0.244) (0.095–

0.120)
(0.177–
0.204)

(0.213–
0.257)

WWBUICK 0.259 0.125 0.218 0.306
(0.242–0.276) (0.111–

0.139)
(0.202–
0.234)

(0.279–
0.334)

RWFORD 0.404 0.398 0.355 0.504 0.508
(0.397–0.410) (0.384–0.411) (0.348–

0.363)
(0.494–
0.515)

(0.496–
0.519)

RRFORD 0.283 0.228 0.142 0.283 0.211
(0.276–0.290) (0.215–0.241) (0.133–

0.150)
(0.274–
0.292)

(0.202–
0.219)

WWFORD 0.275 0.172 0.341 0.288
(0.261–0.289) (0.162–

0.182)
(0.331–
0.351)

(0.277–
0.299)

Observations 210 312 312 312 312
R-squared 0.993 0.970 0.975 0.986 0.978
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(c) UK 1968-1973 Panel
Age 1 2 3 4 5

DEPR DEPR DEPR DEPR DEPR
RWMORRIS 0.342 0.230 0.288 0.349 0.409

(0.327–
0.356)

(0.197–
0.262)

(0.264–
0.313)

(0.332–0.366) (0.381–
0.436)

RRMORRIS 0.221 0.071 0.131 0.176 0.204
(0.205–
0.238)

(0.041–
0.101)

(0.102–
0.161)

(0.163–0.189) (0.170–
0.238)

WWMORRIS 0.089 0.141 0.206 0.249
(0.051–
0.127)

(0.107–
0.175)

(0.194–0.217) (0.214–
0.285)

RWFORD 0.331 0.211 0.284 0.344 0.386
(0.316–
0.346)

(0.170–
0.253)

(0.257–
0.311)

(0.328–0.360) (0.370–
0.403)

RRFORD 0.216 0.081 0.133 0.172 0.183
(0.202–
0.230)

(0.050–
0.113)

(0.103–
0.163)

(0.157–0.187) (0.171–
0.195)

WWFORD 0.075 0.164 0.206 0.225
(0.024–
0.127)

(0.120–
0.207)

(0.190–0.222) (0.208–
0.242)

Observations 36 51 51 51 45
R-squared 0.995 0.886 0.956 0.994 0.989

Robust 95 percent confidence intervals in parentheses. New wholesale prices
imputed at 88 percent of list in 1957. No imputation in 1968.

Deflation, USA, 1956 prices, UK, 1967–8 prices (2/3rds+1/3rd). Source: 
United States (1991, table B-3, col. 2, p. 290, table B-107, p. 408).

Sources: See text. 
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Figure 1. Schematic Depreciation Schedules of Passenger Cars
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Fig. 2. Annual Automobile Mean Depreciation Rates by Age, USA and UK

(Vertical = depreciation rate; horizontal = age in years)
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