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Abstract: The paper presents the work of a three-year project on the price measurement for books which was launched due to a reduction in the VAT rate for books on January 1, 2002. In the project prices as well as physical quality factors of books were collected, which allowed hedonic regressions to be run. Three aspects of the project are deemed to be of interest for a wider community of price statisticians. The first one is the findings with respect to the price setting in the book market and the relations between prices and quality factors of books. The second one is a comparison between the three basic approaches to price measurement used in the project – the matched model method, the quality class method and the (group-based) hedonic method. The third one is certain methodological choices within the hedonic method itself; especially the use of robust regression and a comparison between the time dummy method and the indirect method. 

1. Introduction

A consumer price index covers all products in household consumption. These products are of different nature and call for a multitude of different approaches to their measurement. This results in a typical CPI being a mosaic of methodological solutions. For example in the Swedish CPI there are in the order of 80 different surveys for specific products in so called central price collection, each one with a unique statistical design. These areas cover so different things as package holidays, electricity and insurance. 

Books are one of these product groups with its own separate survey. The reason is that the typical matched model method applied to most products in a CPI is not found acceptable for books. The matched model method in a CPI typically works so that the central office defines a product specification within which the price collector is supposed to select one particular pro​duct offer
 in a sampled outlet. 

Why is the matched model method not acceptable for books in general? Let us say that we have worked out a central specification consisting of “repre​sentative items” in the category of books. One such specification might be “newly published novel by a national writer”. A normal CPI procedure would then be to ask the price collector to go to a local bookstore and ask for the most sold such novel, note the particular title and edition and then re-price this book as long as it is available or well sold in the outlet. When it is no longer well sold a replacement is to be made for another title and edi​tion. Here is where the problems start. A new “most similar” book might be much less sold than its predecessor and a new “most sold” book might be very dissimilar, which requires some kind of quality adjustment. A number of approaches could be thought of to take care of these problems, which we will discuss more in a particular section below. 

The main theme of this paper is concerned with a particular project (the Book VAT Project, BVP for short) in Sweden on the price changes of books
, which was launched in 2002 to monitor book price changes following a reduc​tion of the VAT rate on January 1, 2002. The project runs outside of the regular price index measure​ment programs and the results are not included in the CPI or PPI. Its objective calls for an ambi​tious approach for covering all major parts of the Swedish book market, runs for three years and will end with a final report in February 2005. In this article we will focus on the methodo​logical approaches used for different parts of the book market, which have been adopted in this project. The main emphasis will be on the use of a hedonic model for all the three main book categories: fiction, non-fiction and children’s books. The approaches used in the project critically depend on the resources available for the project and can therefore not be replicated in a normal CPI or PPI setting. Nevertheless the experience gained is expected to be useful also for designing smaller ongoing book price surveys.

2. Current CPI approaches to book price measurement

We are only aware of two earlier pieces of work on book price measure​ment, both in a CPI context: Reese (2001) and Statistics Austria (2002). 

Reese (2001) describes a hedonic method for measuring prices for college textbooks for the US CPI. He uses variables for book cover, book size, num​ber of pages, other book features, course level and subjects, publishers, city and type of bookseller. After trying several hedonic models, a linear model including book cover, number of pages, course level and subject and a dummy variable for major publisher was recommended. 

Statistics Austria (2002) is a paper worked out within the HICP harmonisa​tion effort. It provides an overview over approaches for book price indexes in different EU Member States. It also presents experiments with simple hedonic models applied to Belgian and Austrian data and accompanying price index calculations. The paper distinguishes two major segments of the book market for which different methodologies are considered appropriate. The first segment consists of long sellers (“evergreens”, dictionaries etc.) for which a matched model method accompanied by direct price comparisons in cases of replacement is recommended. For the second segment, called recently published books, presumably the rest of the market, it is recommen​ded to let it be represented by books on bestseller lists for which replace​ments are best handled with a simple hedonic model based on only three variables. In the example given these are the log of the number of pages, the type of book cover and the area of the cover. Two variants of replace​ment strategies are also presented in the paper. Books typically occupy a fairly small portion of household expenditure and therefore a correspond​ingly small weight in a CPI. For example in the HICP of the 15+2 countries participating in the HICP system this weight ranged from 4/1000 to 14.3/1000 with an average of 6.9/1000. With a weight of this size most medium-sized countries do not have a budget for adopting a sophisticated approach to book price measurement. 

A common feature of the methodology of many countries appears to be to apply a dichotomy between recently published books and eternal sellers. According to Statistics Austria (2002) bestseller lists are used in 5-6 European countries. The exact ways in which these lists are used seem to vary between countries, especially as regards replacement strategies. Among methods adopted at replacements are direct comparison with a comparable book, bridged overlap (with or without re-sampling) or a hedonic method. Also for the eternal sellers segment different methods are used. 

3. The book market in Sweden and the Book VAT Project 

The BVP was given the task of measuring price change representing the whole book market in Sweden – in principle all types of books and all booksellers. Here we will provide a description of the various subsets of this market and our approach to representing it.

The Swedish book market has undergone fairly profound changes during the last few decades. In order to develop a strategy for book price measure​ment it was essential for us to learn a fair amount of detail as to how this market functions. As all markets it has its demand side, the Swedish book reading community, and its supply side, the publishers and the bookstores. 

3.1 Swedes – a reading people 

More than 80 per cent of the Swedish population in the ages of 9-79 in 2002 read a book during the previous year
. Most of them had also read a book in the last week. Surveys also show that women read more than men, girls read more than boys, young read more than old, people with high educa​tion read more than those with short education. 

Book reading in Sweden and other Nordic countries is slightly more wide​spread in the population than in the remaining EU countries. Swedes also have many books in their homes - by this measure they are far above the EU average
. 

Books can serve many different purposes. They have a cultural purpose in establishing one’s language in an era of globalisation. They can be the back​bone of education. They can demonstrate status and cultivation. But they can also serve as a working tool to keep abreast with developments in occupations and hobbies. For example, cook books are likely to exist in virtually all Swedish (and Western) homes today. Books can also be a source of pleasure and distraction, daily while commuting to work or during longer periods of free time.

The desired physical design of a book, a factor of importance in price mea​surement, also varies depending on its use. For a cook book or hobby book, hard cover and firm binding are advantages, which allow for repeated use in a busy environment. Large weight is then no problem. Books in the book shelves should, at least for some people, look pleasant. On the other hand books for reading during travel first and foremost need to have a low weight, which explains the success of the small “pocket books”. Books for small children should have many pictures and other attractive features such as pop-ups and the like.

Books are conventionally divided into three main categories. Their respec​tive share of the total market for books in Sweden is, in terms of estimated expenditure shares in traditional bookstores: Fiction 36 %, non-fiction 46 % and children’s books 18 %.

Fact box 1: Main book categories

Fiction is all prose, poetry and drama for adults. Also essays, memoirs and biographies and cartoons are assigned to this group as are collections of quotations and aphorisms and the like.

Non-fiction is all other books for adults.

Children's books are all books intended for children and youth, whether fiction or non-fiction.

3.2 Where are books sold?

Sweden introduced free book prices in 1970. Before that a system of fixed prices was used by the book industry so that all copies of the same title had the same price in all bookstores in Sweden. At the same time the establish​ed bookstores had a unique right to sales of books above a certain price level. The Swedish Association of Publishers exercised a control over the establishment of new bookstores. The view was widely held that fixed book prices were necessary for ascertaining the publication of unprofitable but culturally valuable literature. It was also believed that free prices would promote publication of best-sellers but at the same time hurt the culturally more valuable literature. By the introduction of free book prices on April 1, 1970 the exclusive rights of bookstores was abolished. By and by the Swedish book market was deregulated and free pricing and free market access have existed since then. 

Today, books are sold through several channels such as traditional book​stores, book clubs, Web bookstores (since 1996), department stores, super​markets and small shops, museums, petrol stations and others.

Book clubs appear to play a greater role in Sweden than in many other countries. In a typical book club you accept a favourable introductory offer and then receive a periodic, often monthly, member’s journal with “the book of the month”, which is sent to you by default, unless you cancel it. In addition you have a fairly wide choice of other books within the general profile of the club. Some clubs also apply discounts when the member has reached a certain level of previous purchases. 

Table 1
Book sellers

	Type of seller
	Market share of books in 2002 as estimated by SCB

	Bookstores
	56 per cent

	Book clubs 
	22 per cent

	Web bookstores
	 5 per cent

	Department stores, supermarkets and other “non-book” outlets
	17 per cent


3.3 Reduction of the book VAT rate – the motivation for the project

For most goods and services in Sweden, value added tax (VAT) is 25 %. Up to 2001, books were also included in this group. At the same time VAT was 6 % for newspapers and certain cultural magazines. Organisations repre​senting the Swedish book industry have therefore lobbied for a lower VAT rate also for books. 

On January 1, 2002, the VAT rate for books and all journals and magazines was reduced from 25 to 6 %. The stated ambition from Government was to achieve less expensive books and journals and thereby to stimulate in​creased reading among the people. SCB was given the task to monitor price changes for books and journals during 2001-2004
. The project continues for three years and prices are measured on all together six occasions in 2002-2004 for books in general and on three occasions for school and university textbooks. (In parallel, SCB, in co-operation with researchers at the univer​sity of Gothenburg, also monitors changes in reading habits.) 

3.4 Factors affecting the pricing of books

As a preparation for our work we had intense contacts with persons from the book industry in an early stage of the project. Focus group meetings were held with publishers and other people from the book industry with the aim to extract knowledge on price setting patterns for books. Separate meeting were held with experts for non-fiction and for fiction/children’s books, respectively. Below we summarise the comments made by partici​pants in these meetings. 

Book production has undergone profound changes with the IT revolution. One person expressed this as “From Gutenberg to 1990 nothing changed. Then everything changed.” Today a writer delivers his manuscript in electronic format to the publisher. Layout and design is done in-house and only printing is outsourced to the graphic industry. Before the IT revolu​tion a hand-written manuscript was directly sent to layout and print in a graphical company.

Fiction

The market for fiction is considered to be price sensitive, i.e., these books have a high price elasticity. The publishers pointed out the fact that there seems to be a natural ceiling, in terms of the publisher’s price (essentially the producer price for books) for a fiction title. Some titles also receive a special subsidy (litteraturstöd), for which a lower price ceiling is required. For certain titles, e.g., in poetry, it happens that publishers keep the price below the expected break-even level. The stated reason for this practice is the promotion of literature of special cultural value –one can assume that this also serves to enhance the public image of the publishers, which could have a favourable effect on the sales of other titles.

Literature translated from foreign languages carry roughly the same cost as Swedish titles. The remuneration received by a Swedish writer is roughly the same as the sum of the remuneration to a foreign writer plus that to the translator. 

The publisher could charge a higher producer price for an expected best-seller. However, this title is often subject to increased price competition among the book stores, resulting in lower margins per unit, so that the consumer does not notice this higher price.

Memoirs and biographies are also counted as fiction. These books often in​clude pictures and illustrations and will therefore be more expensive to print. Still a price “ceiling” for fiction is felt by the publishers above which purchase resistance from consumers happens. Therefore it is important for the publishers to be able to count on large sales. 

Non-fiction

There are two major distinctions in this area. One is between books for pro​fessionals and other people with specialised needs, which have a very specific need for a particular book. These books have low price elasticity and it is possible to charge high prices for them. For example computing books for specialists often have a price of SEK 600-800 (=US$ 80-110), whereas books like “XX for dummies” and the like only cost a fraction of this. If the reader does not pay his book himself (his employer does instead) price sensitivity tends to be smaller. 

A second distinction is between text-driven and picture-driven (with emphasis on colour pictures, maps etc.) books for non-specialists. Text-driven books, for example in popular history, have similar design and layout and also similar price setting mechanisms as fiction books. 

The cost estimate plays a major role in decisions to publish a book. This determines what can be afforded in terms of page formats, colour pictures, paper quality etc. The expected quantity of sales of course plays a major role here. Non-fiction books are more expensive to produce than fiction books. The author usually has a minor influence on price. 

Usually one tries to set as low price as possible without the title becoming unprofitable. There are exceptions to this. If a book can be considered as unique in some sense a higher price can be charged. On the other hand, if the publication is considered prestigious for the publisher a poor profita​bility can be accepted. 

If too many copies of a book remain after a year and their value risks to be written off, higher discounts to the bookstores are applied. The newness factor is often in play, for example the price for a book on Swedish law is reduced over time until a new, modernised edition arrives.

A large edition is a key factor for the price- with a large edition follows a low unit cost. There is an example of a publisher in Europe which printed the same title in many languages at the same time. It could then allow an expensive design and still charge a low price because of the large quantity sold.

Number of pages is an important factor, everything increases with page numbers, graphical design, translation, paper and print cost. Paper quality is more important with larger editions, since paper cost is then a higher share of total cost. Printing costs, including paper, is in general 20-30 % of total cost. The durability of a book depends on both paper and binding. “Thread binding” is usually more durable than “glue binding” but it also has to do with the type of paper used. Normal consumers find it difficult to distinguish paper qualities, other than the extremes such as pocket book paper, and it therefore plays a minor role for her purchase decision. 

Pictures and illustration increase cost in two ways. The copyright cost is very high for some pictures but zero for others. The second factor is that illustrated books can not be printed in a simple “book machine”. But if printing is made in low cost countries, e.g., in Eastern Europe, the cost is much smaller. On the other hand co-ordinated printing in many languages could reduce cost. 

In book clubs price sensitivity is higher than elsewhere. Therefore, phycological price setting is often used. Since books are not physically touched before purchase, the quality of printing, binding etc. tends to be play a less crucial role for the purchase decision than in traditional bookshops.

Over time books are claimed to have become more exclusive with respect to their technical design. Colour, better paper, larger page sizes, better binding and new photographs have become more common.

Children’s books

Books for children and youth fall into many different categories. Pub​lishers, booksellers and consumers use somewhat different and not always very distinct classifications. The age of the intended readers/users play a central role. 

Publishers distinguish between text fiction, picture books and fact books (non-fiction). A possible fourth category is cartoons or comics, which however belongs to fiction for adults in the classification used in our survey. Text fiction could be in an original edition, a low price edition or in pocket. 

The bookstores distinguish three age groups, books for 10 year olds and above (which are read by the children themselves), for 5-10 year olds and picture books for the smallest children. This categorisation does not carry much information about the price of the book. 

Illustrated books and “hand-made” books with pop-ups and the like usually result in higher production costs. These costs can sometimes be reduced by co-ordinated printing for many countries. Here the size of the edition also plays a major role. 

4. Quality characteristics of books

4.1 A list of characteristics

There are many different subcategories of the book market with markedly different quality aspects. A major distinction is between books for pro​fessional (including educational) purposes versus books used for leisure reading (or supporting hobby activities).

For the purpose of price measurement we have chosen to work with objec​tively observable characteristics, although variables with elements of judgment have also been included. A central aspect of book quality, its literary value, has not been taken into account.

Some characteristics were possible to observe already in the title register from which the sample of book titles was drawn. These were

· The subject area of the book

· The type of cover (binding). See Fact box 3 below.

· The physical weight of the book (in grams)

· The publishing of year the book (in the present version, determined by its ISBN-number)

· Certain other information relevant for judging the relevance of the book for the commercial market

Fact box 2: Type of book cover and binding

Internationally, books are usually divided into hard-cover and soft-cover. In Sweden each of these main categories are divided into two and there are also additional categories. The follow​ing categories for cover and binding are distinguished in the book title register used for this project :

Cartonnage is a cheaper form of hard-cover book, often used for reprints.

Hard bound is a more expensive binding of hard-cover books usually used for newly published titles.

Pocket books are the mini-sized soft-cover books used for reprints and usually coming at a low price.

Paperbacks are soft-cover books of a larger size usually used for newly published titles.

In addition there are books with spiral cover or other cover as well as cassette or CD books (for listening). These books are not included in the present study. All categories shown in bold here are given its own special code in the book register used.

In practice the category to which a certain title is referred is decided by its coding in the title register used in the project. This register was provided to Statistics Sweden by a major whole​saler and distributor in Sweden – BTJ Seelig Ltd. This register, which is used in the project as a sampling frame for drawing book titles, also contains some other variables which could be used for groupings or stratification and which are related to the quality of books. 

Staff from the Royal Library of Sweden (RLS, which keeps one copy of all books published in Sweden) was engaged for recording other book charac​teristics. These were 

· The number of pages 

· The height, width and thickness. 

· The extent of illustrations in the book, distinguished by colour/B-W, six options.

· Trade/professional
. This variable is relevant for non-fiction books and distinguishes whether the main use of the book, according to to RLS staff judgment, is for professional (including educational) or for leisure (trade) reading.

· The paper quality as judged by RLS staff, high/low

· Printing (text) quality as judged by RLS staff, high/low

· Picture quality as judged by RLS staff, high/low

· Binding quality (three options) as judged by RLS staff

· Translated into Swedish (yes/no)

· Country where printing took place

· Other observations (not coded). For example if a CD-disk was included in the book or if there was a very peculiar design of the book which could add to printing costs.

4.2 Regressions with respect to quality characteristics

Experiments with hedonic regressions have been carried out based on prices and characteristics for books sold by bookstores. The results from these regressions are of interest in themselves, whether used for developing a full-fledged hedonic method or not. Another use of these regressions could be to guide the choice of variables in a quality class method (see below).

The primary data included in the regressions presented here are bookstore prices from four time periods: April 2002, October 2002, March 2003, and October 2003. During the course of the project two more data collections will be added to the database, for April 2004 and October 2004. Also re​gressions are run based on prices in Internet bookstores and on publishers’ (wholesale) prices, for the same set of book titles and the same set of quality characteristics as for bookstores. A list of all the variables that have so far been included in the regressions is provided in Annex 1.

As an alternative to extensive data cleaning (some of this was also done), we have used a form of robust regression, which appears promising. In this variant the regressions are run twice. After the first run all price observa​tions, whose residuals (its absolute value) are larger than a certain thres​hold, are winsorised. This means that, for the purpose of the regression only, the actual observed price is changed to its predicted price plus the threshold value of the residual. In this way more stable regression coeffi​cients were obtained.

Table 1a-c presents the results from these basic sets of regressions, one for each main book cate​gory. The tables give the coefficients for the traditional bookstore prices (different but similar coefficients were estimated for Inter​net bookstore prices and for publishers’/wholesalers’ prices) A few of the variables that were coded by the RLS are not included in the regressions, due to early experiments which indicated that they were not of generally significant enough. 

In Table 2 provide some basic facts concerning the samples, which have been included in the regressions. The title samples were drawn from the Seelig register, which contains virtually all book titles published in Sweden that are of commercial interest. In all, this is some 60,000 titles. Some 8,000 titles are added each year, of which a special code identifies around 3,000, which are of less commercial interest. The remaining 5,000 titles per year constitute the target population for book titles in this project. The gross sample drawn was 1000 titles, but not all observations were possible to use. 
Table 2
Number of observations included in the regressions

	
	April 2002
	October 2002
	April 2003
	October 2003
	All

	
	
	
	
	
	

	Children’s books
	156
	186
	187
	169
	698

	Fiction 
	390
	273
	260
	273
	1 196

	Non-fiction
	401
	422
	426
	407
	1 656

	All
	947
	881
	873
	849
	3 550


The goodness of fit is highest for fiction books with an average R2 over the four periods of 0.90. For non-fiction the average was 0.72 and for children’s books 0.67. These results were obtained after robust regression, see below

5. Approaches for quality adjustment for books

5.1 The matched model method

In general the matched model method is difficult to apply to book price measurement. The main reason for this is the newness factor of a book title, which results in a decreasing user value of the very same title over time. A book price index which is compiled from identical titles will therefore be severely downward biased over time. In principle it would be possible to design a system of periodic replacements through which a newly published title replaces one published last year, say, but the procedure would be difficult, with many possible replacements to choose among and the risk that the replacement book could be chosen on grounds of price similarity rather than physical similarity.

Despite this fact, the matched model method was used in one of our sur​veys: for college and school textbooks. In this case there was an objective replacement rule at hand. This rule amounted to replacing a book, which was no longer used in a certain school or university course, with that book which was used instead and covered the same general subject matter ground as the former book. 

A quality adjustment exercise was then performed for this replacement, which used three options for dealing with the replacement. In all cases the decision on adjustment was preceded by a discussion with the teacher responsible for the course in which the textbook was used. In this discus​sion the teacher was asked about the differences between the two books and the reason for switching from one to the other. Also, other available information on number of pages etc. was collected from e.g. web sites The three quality adjustments options were: 

1) The two books are of essentially the same quality. Prices are compared directly, without adjustment.

2) A direct adjustment can be applied based on the information at hand. (One such case was where the difference could be judged to correspond to a complementary compendium. The price of that compendium was then taken as an option price which was added to the book price before comparison.)

3) The books cannot be compared. In this case the procedure of class mean imputation was used so that the price change was imputed from those books that were replaced with an adjustment according to 1 or 2. 

Final calculation of price change was then made on the basis of two strata, one for identical titles and one for changing titles, which were weighted according to the number of titles in each. In this way the newness factor was approximately neutralised. The stratum of identical titles will under​estimate price change, whereas the stratum of changing titles will over​estimate it but as a whole the average age of the books will stay the same. 

5.2 The quality class method

The quality class method is the method which was applied during 2002 and 2003 in the project. It will continue to be applied for book clubs and for non-book outlets. In the quality class method, classes are formed according to values of some quality relevant variables. Price change is then estimated as a weighted average of price changes for each class. The weights used were the geometric averages of the number of titles in each year according to
:
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In this example we are comparing prices in years (200)2 with those in (200)3. Sample sizes for year t are denoted ntg. Quality classes are denoted g and the whole category to be compared is G. 

An example of how quality classes were formed is as follows. The example is for non-fiction books.

· Type of binding, four categories. Cartonnage, hard bound, pocket and paperback. 

· Physical weight, in grams. The following weight classes were applied: i) at least 1000 grams, ii) 500–999 grams, iii) 300–499 grams, iv) 150–299 grams and v) less than 150 grams.

· Trade vs. professional. Trade refers to books for pleasure reading and professional to either professional or (organised) educational use. 

The quality class method is able to make some crude distinctions with re​spect to book characteristics. However, the major drawback of the method is that the number of classes will quickly increase, as the number of va​riables increase. In this example there will be a maximum of 4x5x2=40 classes for a book category with about 400 titles in the sample in each period. On the average there will be 10 titles in each class in each period but in practice some classes will be empty in one of the periods resulting in some loss of data. Including more variables would have increased the loss of data significantly. A second drawback is that arbitrary threshold values of continuous variables (such as physical weight in this case) have to be imposed. Within each such class prices are supposed to be equal but in reality price will change continuously also within the class.

The quality class method automatically takes all second-order effects into account, since the quality classes consider all combinations of variable values at the same time. This property of the method is double-edged. Unless the second-order effects really reflect user valuations, shifts between nearby classes could transform price changes into spurious quality changes. 

The main advantage of the quality class method is its simplicity when explain​ing it to non-statistical users. But the limitation in the number of characte​ristics that can be taken into account was the main reason to consider the hedonic method instead. 

5.3 The group-based hedonic method

In this section we describe our approach to using the hedonic regressions for calculating the final index results in the project. The pros and cons of the hedonic method versus the quality class method is an important issue in itself, which will be given a number of remarks below.

The distinctive feature of applying hedonics to the book price data in this project is that compari​sons are not between individual, matched prices but between quality corrected average prices in entire samples. The only earlier application of this kind of which we are aware is the Swedish index of house construction (Finans​departmentet, 1971).

Several issues arose when we wanted to apply hedonics to the data collected in this project. We include a preliminary discussion of some of these issues below. 

Choice of variables

We hold the view that, when applying hedonic regression to estimating price change, we should start with a relatively firm view of what consti​tutes the essential quality factors of the product from a consumer perspec​tive. In the case of books these factors were considered to be: i) Type of binding and cover, ii) Size of the book, iii) Physical quality of the book with respect to printing, paper, pictures etc., iv) The content of the book, which determines its use, and was represented by a subject matter code and the trade/professional code. 

The final selection of variables, among those that were available, was not done according to a one-dimensional criterion. Obviously there was a need to use the same set of variables in each time period for the sake of price comparison. Since there were four time periods for the initial analysis, a lower t-value in each of them constitutes significance if the sign is in the same direction each time. Another consideration was that some variables have no or a very small variation in certain time periods which made them inappropriate for use in hedonic models. 

A special issue was the variable printing country. It was judged that it is of no interest for the consumer herself where a book is printed, although the coefficient of this variable in the regressions often turned out to be signi​ficant. For this reason it was decided to omit it from the hedonic model. The counter-argument that this variable might be a proxy for other un​measurable quality aspects was considered but the evidence for this was too weak for including the variable
.

The issue of whether a variable ought to be included in the regression in order to improve goodness-of-fit but excluded from the quality adjustment procedure on account of its relevance has been discussed. Triplett (2004) argues that this is not a good practice. If there is multi-colli​nearity between two variables in the regression their coefficients may be affected with large errors. If both of them are also included in the quality adjustment these errors will tend to cancel out but this is not so if one of them is excluded from the adjustment procedure. For this reason the variable printing country was also excluded from the regression, despite its statistical signi​ficance.

The following set of variables was decided for inclusion. Of these weight, number of pages and surface area are continuous variables whereas the others are dummy variables. We refer to Annex 1 for further explanations of the meaning of these variables.

Table 3
Variable content of hedonic regression models used

	Fiction
	Children’s books 
	Non-fiction

	Type of cover and binding 
(3)
	Type of cover and binding (3)
	Type of cover and binding 
(3)

	”Dust jacket”
	
	

	Weight
	Weight
	Weight

	Number of pages
	Number of pages
	Number of pages

	Illustrations (4)
	
	Surface area

	Trade/Professional
	
	Trade/Professional

	Detective novel/science fiction
	Fact book
	Natural science

	Poetry/drama
	
	Hobbies

	Memoirs/biographies
	
	Psychology or health

	
	
	Society

	
	
	CD/diskette included

	Format variables (6) 
	Format variables (5)
	Standard formats (3)

	Published previous year
	
	Published previous year

	From top list or catalogue
	From top list or catalogue
	From top list or catalogue

	22 variables
	12 variables
	17 variables


The dependent variable in the regression

In the survey, prices were collected from a number of booksellers. The prices for each title were observed in between one and 15 outlets. The outlet sample as a whole stayed more or less the same over all survey periods. For this reason it was considered reasonable to work with average
 prices, over sampled outlets, for each title as the dependent variable. Possible variations in the quality of the outlet as such would average out over the sample as a whole.

Functional form

In our understanding, previous hedonic studies have not demonstrated that functional form is one of the more crucial issues. In view of the great multitude of methodological issues in hedonic regression, we decided at an early stage to work only with a double-log function, since this appears to be the most popular form in the literature. Also, this formulation makes sense in that most dummy variables are likely to act as multiplicative rather than additive factors on the price. A linear functions could lead to negative predicted prices.

Robust regression

As an alternative to extensive data cleaning (data editing in search of errors was of course done), we have used a form of robust regression, which appears promising. In this variant the regressions are run twice; after the first run all observations, whose residual (its absolute value) is larger than a certain threshold, are deleted. 

Parameter stability over time

The book market is not in rapid development with respect to quality. Therefore, the true variable coefficients (as opposed to the estimated ones) should not be expected to display a sharp variation. However, the stability of the estimated coefficients are affected by the model uncertainty as expressed by the standard errors of the coefficients in Table 1a-c. In most cases these standard errors explain the variation over time of the coeffi​cients. A more careful analysis of this problems remain to be done, however. 

Choice of hedonic index (adjustment vs. time-dummy)

In addition to the specification of the hedonic model, the choice of hedonic index formula is crucial. Several variants of hedonic indexes exist in the literature. Two main variants were concidered – the time dummy index and an indirect adjustment method. 

The time dummy index has a drawback which in our eyes made it less suit​able as a price change estimate. This was due to its implicit assumption of equal coefficients for both time periods. If, as is likely to be the case, there is some change in these coefficients over time, there is a risk that this change is instead taken up by the dummy period for time, thereby creating a bias in the index. 

For this reason we have chosen to work with an adjustment type index, in the following form. As in (1) above we are comparing 2002 and 2003 prices: 
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the average coefficient (over the two years) for variable j. 

A special feature of this index is its use of an average of coefficients over the two time periods to be compared. This symmetrical property is intui​tively attractive in view of the general preference in index theory for treating time periods symmetrically, for example in superlative indexes. (2) is therefore the form of hedonic index that will be used for producing index results in the project. 

6. Summary

We have presented three approaches to book price measurement, which have been used within a Swedish Book VAT project. 

The matched model approach was chosen for a subsector characterised by small samples and a distinguidhable predecessor-successor relation bet​ween book titles. A traditional quality adjustment procedure, including the use of class mean imputation, was used for college and school textbooks

A quality class method, which compares simple average prices within fairly homogeneous strata of book titles is used for several of the book market, including book clubs. 

A hedonic adjustment method will be used from 2004 onwards. It includes different models for different book categories and types of sellers. In the adjustment method symmetric averages of coefficients from the two compared time periods are used.

The main advantage of the hedonic method is considered to be its potential to include a larger number of characteristics for adjusment in a transparent manner than any other method.
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Variable definitions

Price variables

· Lbpris=log of the average price observed in book stores covered by the book price survey

· Lnpris= log of the average price observed in web outlets covered by the book price survey

Variables for type of binding

All variables are dummy variables

· Bp for pocket books, 

· Bh for paperbacks, 

· Bc for cartonnage books,

· Bis for (other) hard bound books with a “dust jacket”, 

· Bies for (other) hard bound books without a “dust jacket” 

Size and format variables

The following are continuous variables.

· Lvikt=log of the weight (in grams) of the book

· Lyta= log of the surface area of the book cover

· Lsid= log of the number of pages of the book

The following variables describe the book format. S1, S2, and S3 are judged to be standard formats from the fact that, within the fairly narrow borders that define these formats, a relatively large number of titles can be found. Both width and height are expressed in cm. All variables are dummy variables. 

· Fkl_s1 if 163<=width<=170 and 238<=height<=242
· Fkl_s2 if 153<=width<=156 and 221<=height<=224
· Fkl_s3 if 108<=width<=112 and 177<=height<=180
· Fkl_d1 if width>=148 and 350>=height>=249
· Fkl_d2 if 245>=width>=145 and height>=239
· Fkl_d3 if 270>=width>=125 and 250>=height>=219
· Fkl_d4 if 240>=width>=119 and height>=200
· Fkl_d5 if 220>=width>=104 and height>=150
· Fkl_r for other formats (normally smaller)

Illustration variables

All the following are dummy variables.

· Illa, the book is without pictures, text only

· Illb, there are B/W or 2-colour illustrations, covering less than 20 % of total page area, 

· Illc, there are B/W or 2-colour illustrations, covering more than 20 % of total page area

· Illd, there are 4-colour illustrations, covering less than 20 % of total page area, else 0

· Ille, there are 4-colour illustrations, covering more than 20 % of total page area, else 0

· Illf, the book is entirely picture driven, i.e., it has many exclusive pictures (this refers mainly to art and photographic books)

Subject matter variables

The following dummy variables describe the more detailed book category within the three main categories. The classification was derived from a subject matter categorisation used by the book wholesaler who provided the title register.

· For non-fiction books: shum (arts subjects), snat (natural science and medicine), shob (hobbies), skul (culture), sspr (language), sgeo (geography and maps), spsy (health and psychology) and ssam (society and others)
· For fiction books: s2 (essays), s3 (Swedish writers), s4 (foreign writers, translated), s5_6 (thrillers and detective novels), s7_8 (poetry and drama) s9_12 (various) and s13 (memoirs and biographies)
· For children’s books: sbsk (fiction) and sbfa (non-fiction)
Other variables

· Pr, the book is judged to be mainly purchased for professional or educational purposes. This is relevant mainly for non-fiction books but the variable is used also for fiction.

· Sv, the book is printed in Sweden (it is often less expensive for publishers to have the printing done in other countries, especially for standard printing designs)

· Cd_disk, the book includes a CD-rom disk

· Blist, the book was published previous year

· Best, the book title was included in a top ten list or a book catalogue

Table 1a: 
Children's books

	Variable
	Coefficients
	
	t-value

	
	Spring 2002
	Autumn 2002
	Spring 2003
	Autumn 2003
	
	Spring 2002
	Autumn 2002
	Spring 2003
	Autumn 2003

	
	
	
	
	
	
	
	
	
	

	Intercept
	2.3529
	1.4396
	1.1129
	1.4245
	
	7.67
	5.07
	4.20
	4.46

	bc
	0.3421
	0.2893
	0.2342
	0.1090
	
	2.34
	2.71
	2.73
	1.00

	bh
	0.1842
	0.4394
	0.3565
	0.1522
	
	1.06
	3.44
	3.08
	1.15

	bi
	0.5232
	0.4449
	0.3902
	0.1686
	
	3.43
	3.81
	4.19
	1.45

	lvikt
	0.2861
	0.4680
	0.5815
	0.5888
	
	4.14
	6.69
	8.55
	7.94

	lsid
	0.0251
	0.0427
	0.0061
	-0.0396
	
	0.65
	1.27
	0.19
	-1.16

	sbfa
	0.2827
	0.0608
	0.1288
	0.1556
	
	4.12
	1.00
	2.32
	2.50

	best
	-0.0259
	-0.0771
	-0.0245
	-0.1063
	
	-0.45
	-1.74
	-0.61
	-2.51

	fkl_d1
	0.2748
	0.2375
	0.0406
	-0.0113
	
	2.49
	2.42
	0.43
	-0.11

	fkl_d2
	-0.0005
	0.3452
	0.2447
	0.1762
	
	0.00
	2.91
	2.22
	1.24

	fkl_d3
	0.4190
	0.2533
	0.1165
	0.1023
	
	4.50
	2.85
	1.43
	1.07

	fkl_d4
	0.2394
	0.0290
	0.0384
	0.0772
	
	3.22
	0.47
	0.60
	1.18

	fkl_r
	-0.1408
	0.1606
	0.1439
	0.2371
	
	-0.82
	0.84
	1.38
	1.40

	R2
	0.6337
	0.6608
	0.7336
	0.6359
	
	Average
	=0.666
	
	


Table 1b
Fiction

	Variable
	Coefficients
	
	t-value

	
	Spring 2002
	Autumn 2002
	Spring 
2003
	Autumn 2003
	
	Spring 2002
	Autumn 2002
	Spring 2003
	Autumn 2003

	
	
	
	
	
	
	
	
	
	

	Intercept
	3.0804
	3.2438
	2.9139
	3.1329
	
	14.69
	13.49
	16.58
	15.47

	bc
	0.2127
	0.0662
	0.8198
	0.0790
	
	2.19
	0.62
	12.21
	0.93

	bh
	0.4872
	0.3920
	1.3239
	0.4237
	
	5.45
	4.26
	18.25
	6.04

	bis
	0.7570
	0.5835
	1.3969
	0.5147
	
	8.07
	5.50
	22.58
	5.93

	bies
	0.4479
	0.5070
	1.5139
	0.5322
	
	4.25
	4.37
	15.00
	4.55

	lvikt
	0.1433
	0.4137
	0.0214
	0.5235
	
	2.97
	4.72
	0.75
	6.92

	lsid
	0.1123
	-0.1405
	0.1577
	-0.2663
	
	2.48
	-2.01
	4.27
	-4.35

	illc
	-0.0330
	-0.2963
	0.0045
	-0.1155
	
	-0.44
	-2.82
	0.05
	-1.68

	illd
	0.1323
	0.1485
	-0.1932
	-0.0797
	
	1.42
	1.94
	-2.02
	-0.43

	ille
	-0.0550
	-0.4060
	0.1244
	-1.1715
	
	-0.48
	-3.60
	1.33
	-6.59

	illf
	0.2333
	0.0743
	0.4197
	..
	
	2.06
	0.33
	2.96
	..

	pr
	0.1655
	0.1454
	0.4052
	0.0933
	
	1.83
	1.29
	2.92
	0.57

	s5_6
	-0.0717
	-0.0500
	-0.0136
	-0.0517
	
	-2.13
	-1.56
	-0.45
	-1.79

	s7_8
	0.3183
	0.0565
	0.0698
	0.0194
	
	4.50
	0.85
	1.09
	0.29

	s13
	0.1696
	0.0554
	0.0853
	0.1015
	
	4.22
	1.22
	2.35
	2.44

	fkl_s3
	-0.4951
	-0.5328
	0.0733
	-0.2508
	
	-5.12
	-6.11
	1.26
	-4.10

	fkl_d1
	0.1318
	-0.0430
	0.1445
	-0.7237
	
	1.24
	-0.17
	1.24
	-3.20

	fkl_d2
	0.1500
	-0.4330
	0.1599
	1.0554
	
	1.05
	-2.97
	1.16
	5.01

	fkl_d3
	0.0961
	-0.1444
	0.1500
	0.0643
	
	2.01
	-2.31
	3.20
	1.25

	fkl_d4
	0.1115
	-0.1320
	0.1081
	0.0836
	
	2.45
	-2.47
	2.48
	1.76

	fkl_r
	-0.2401
	-0.4524
	-0.0999
	-0.2685
	
	-2.77
	-4.18
	-0.99
	-2.58

	best
	0.0078
	-0.1378
	0.0008
	-0.0687
	
	0.28
	-4.38
	0.03
	-2.25

	blist
	-0.0086
	-0.0575
	0.0276
	0.0117
	
	-0.27
	-1.92
	0.97
	0.38

	R2
	0.8244
	0.9138
	0.9369
	0.9224
	
	Average
	=0.8994
	
	


Table 1c
Non-fiction

	Variable
	Coefficients
	
	t-value

	
	Spring 2002
	Autumn 2002
	Spring 2003
	Autumn 2003
	
	Spring 2002
	Autumn 2002
	Spring 2003
	Autumn 2003

	
	
	
	
	
	
	
	
	
	

	Intercept
	-0.0862
	-0.4590
	-1.6209
	1.5984
	
	-0.12
	-0.58
	-2.60
	2.46

	bc
	0.6454
	0.3471
	0.5798
	0.3842
	
	3.59
	2.93
	4.62
	2.79

	bh
	0.7718
	0.5411
	0.6299
	0.5689
	
	4.55
	5.19
	5.23
	4.60

	bi
	0.8156
	0.6100
	0.7666
	0.5840
	
	4.63
	5.44
	6.32
	4.50

	lvikt
	0.3675
	0.3255
	0.0984
	0.4587
	
	6.87
	5.33
	2.73
	8.54

	lyta
	0.1792
	0.2437
	0.4169
	0.0466
	
	2.46
	2.91
	6.74
	0.71

	lsid
	0.0927
	0.1337
	0.2758
	0.0048
	
	2.27
	2.81
	8.03
	0.10

	pr
	0.2596
	0.1911
	0.2042
	0.2480
	
	7.11
	4.31
	5.22
	5.79

	snat
	0.1619
	0.0773
	0.1691
	0.1709
	
	3.71
	1.60
	3.95
	3.82

	shob
	-0.0055
	-0.0347
	-0.1017
	-0.1065
	
	-0.13
	-0.75
	-2.30
	-2.38

	spsy
	0.1447
	0.0851
	0.0890
	0.0641
	
	2.56
	1.60
	1.83
	1.15

	ssam
	0.1358
	0.1086
	0.1732
	0.1402
	
	3.44
	2.38
	4.24
	3.19

	CD_DISK
	0.1309
	0.1341
	0.1211
	0.2795
	
	0.96
	1.07
	0.93
	2.32

	fkl_s1
	0.1214
	-0.0018
	0.0108
	-0.0616
	
	1.94
	-0.03
	0.19
	-0.96

	fkl_s2
	0.1221
	0.1515
	0.0189
	0.0187
	
	2.30
	2.45
	0.34
	0.31

	fkl_s3
	0.0175
	-0.2990
	-0.4203
	-0.2766
	
	0.11
	-2.84
	-2.95
	-2.20

	best
	-0.0893
	-0.0574
	-0.0743
	-0.1801
	
	-2.56
	-1.36
	-1.91
	-4.44

	blist
	0.0181
	0.0657
	-0.0337
	-0.0007
	
	0.57
	1.92
	-0.92
	-0.02

	R2
	0.7197
	0.7251
	0.6996
	0.7329
	
	Average
	=0.7193
	
	


� Consultant for Statistics Sweden, e-mail: � HYPERLINK "mailto:jorgen.dalen@scb.se" ��jorgen.dalen@scb.se� 


� Statistics Sweden, e-mail: � HYPERLINK "mailto:ulrika.ingelsson@scb.se" ��ulrika.ingelsson@scb.se�


� The term product offer is the established term used for the HICP in Europe. Earlier, the term item has been used.


� The project also deals with price measurements for journals and magazines and other aspects of the effects of the reduction in the VAT rate such as on reading and on the economics of the book trade. These aspects are not treated in the present paper.


� From Kulturbarometern 2002, an SCB survey.


� According to a survey made by the EU Commission, more than a third of the Swedish population said that they had more than 200 books in their home. The corresponding number for France was 17 and for Germany 12 per cent. 


� For price comparisons between 2001 and 2002 book catalogues from the major booksellers were used. This method was the only possible one to apply retrospectively, since the project was started in early 2002. 


� The terms are taken from jargon in the book industry.


� This index could be viewed as an approximate Walsh price index. It would be exactly Walsh if all titles were sold in the same quantities.


� As mentioned above low cost countries, e.g. in Eastern Europe are often used for simpler printing jobs. Printing in Sweden might then be connected with more complex graphical design, illustrations etc. 


� Averages were weighted according to the estimated market share of each chain of outlets.
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