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ABSTRACT
We introduce a branch-and-cut algorithm to aggregate published journal rankings based on sub-sets of the accounting literature in order to create a consensus ranking. The aggregate ranking allows specialist and regional journals, which may only be ranked in a limited number of studies, to be placed with respect to each other and with respect to the generalist journals that are usually included in ranking studies. The approach we develop is a significant advance to ad hoc approaches to aggregating journal rankings that have appeared in the literature and may provide a theoretically sound and replicable basis for further exploration of the concept of journal quality and the stability of journal rankings over time and ranking methods.
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The key purpose of this paper is to illustrate an approach to combining journal rankings based on sub-sets of the accounting literature in order to construct a replicable and theoretically sound consensus ranking. The approach we use is based on a branch-and-bound algorithm, modified from Cook et al (2007), that defines an optimal consensus ranking of journals. The use of this algorithm formalizes the intuition behind previous accounting studies (e.g. Hasselback and Reinstein, 1995; Sayre, Graham and Hasselback, 2001; Bonner et al, 2006) that attempted to combine journal rankings from multiple papers into a single list allowing the underlying logic to be critiqued and the procedures to be replicated. The use of a reliable and replicable method of aggregating journal rankings may support research into the structure of the accounting literature and administrative uses of such rankings.
As the size of the academic market has grown and individual academics become more specialized in their research, it has become more difficult to evaluate the contribution of an individual’s publications or to provide effective career development advice to new faculty. As a proxy for the quality of academic research and in setting aspiration levels for junior faculty, many business schools have turned to rankings of academic journals. These rankings have been constructed on various measures of journals’ impact, importance to the field, or reputation. The lists are used to identify “top tier” journals that are recommended to junior faculty as preferred outlets for their research, used as a screen to judge the quality of job applicants, and used by non-specialists (e.g. Deans) in evaluating individual productivity. 

For many schools, the ranking of journals beyond the top tier also has relevance for assessing the merit of individual faculty members and the overall productivity and eligibility for research funding of the school. For example, the Australian Business Deans Council has created a four-point scale (ABDC list
) of journal quality (in response to the Australian Government’s “research quality framework” for funding); and the New Zealand “Performance Based Research Funding
” process considers the “standing of the journal” in which work is published in assessing individuals. Individual business schools as diverse as the Aston Business School (UK), Brock University (Canada), the University of Windsor (Canada), University of Queensland (Australia), and GSCM-Montpellier Business School (France) use extensive lists of ranked journals to motivate, measure and reward individual productivity. The general trend towards the administrative use of journal rankings is well established although also contested (Montastersky, 2005).

There are several problems that may arise in any ranking exercise. First, there are, even in specific fields such as accounting, too many journals to rank on the basis of subjective judgment by survey respondents. Both respondent fatigue and cognitive overload will limit the number of journals that respondents can be asked to rank. Second, many databases used in ranking studies do not cover the entire range of journals available in a field. For example, many ranking studies in fields outside of accounting have used Thomson’s ISI citation database but this source includes only six accounting journals of the more than 100 English language accounting journals known to exist
. Third, respondents’ knowledge of journals may be limited to the specialty area within which they work resulting in a familiarity bias to ratings. The usual solution to these problems in empirical studies is to work with a subset of the journals in a field but the choice of journals ranked will vary across studies.


The ranking of subsets of journals means that the crucial issue of which journals to rank has been made outside of the ranking process itself and introduces biases that may not be readily apparent (e.g. the criteria used by Thomson ISI to include or exclude journals from their citation index databases are not publicly stated). The selection of journals to rank will be specific to the purposes of the researcher thus limiting the extent to which rankings are comparable across studies each of which will draw their own sample of journals to rank. In addition, the use of sub-sets of journals, typically chosen because they represent alternative outlets for a given type of research, makes comparisons of journals across specialties difficult. 

These issues in ranking studies have been recognized and several papers have reported rankings that combine the results from different studies in order to create a global ranking. These studies, however, as we will show in the literature review below, have adopted ad hoc mechanisms that may not be replicable. In this paper we extend a branch-and-bound algorithm developed in Cook et al (2007) to construct a consensus ranking that integrates several published rankings based on incomplete lists of accounting journals. The sample of ranking studies we use included 140 journals. All of the input rankings appeared in the period 2003-2007. We provide a list of the top ranked accounting journals in Table 1. The overall set of rankings is broadly consistent with partial rankings but the list is notable for its inclusion and ranking of journals in several sub-fields in accounting such as management accounting, auditing, and taxation, and for the inclusion of journals of regional importance.  

[Table 1 about here]

Our intent in this paper is to demonstrate a method for aggregating rankings and not to produce a definitive ranking of journals. The consensus ranking in Table 1 is constructed based on theoretically sound and replicable methods that may provide a way forward in exploring the dimensionality of the construct of “journal quality” and the stability of journal rankings over time. Our approach also improves the validity and reliability of aggregate journal rankings used for administrative purposes. Any ranking, even an aggregate ranking such as ours, will be ephemeral and change as new journals appear, new ranking studies are produced, and the literature shifts to reflect emerging issues, methods and the development of regional academic communities. Our contribution is of a more reliable and theoretically defensible method of constructing aggregate rankings. 

In the remainder of the paper we review the literature on ranking accounting journals and identify the variations in procedures that have been used. Specifically we identify reputation, use, and cost/benefit criteria that have been used to rank accounting journals. Another benefit of our approach is that it allows method variance associated with particular approaches to ranking to be controlled by combining studies constructed on a variety of bases. We also review a small number of studies that have previously attempted to aggregate partial rankings of accounting journals. We then identify the specific studies included in our sample and the journals that have been ranked by these studies. We then describe the algorithm used in this study and its properties (technical details of the algorithm are shown in an Appendix). The top accounting journals based on these rankings is provided and its properties examined. We conclude with a discussion of the potential administrative and research contributions of this approach to aggregating rankings of accounting journals. 

JOURNAL RANKING STUDIES IN ACCOUNTING

There is a substantial literature that ranks accounting journals and  journal rankings have been integrated into the management control system of business schools as either performance evaluation tools or as faculty development tools motivating concern with the properties of those rankings. The extant ranking studies may be characterized by the method for obtaining ranks as either reputation studies, use studies, or cost/benefit studies. Each of these approaches reflects different operationalizations of “journal quality.” We use examples from each type of ranking study as data in our empirical work below in order to reduce the potential for method bias in the aggregate rankings. The ranking process we use thus constitutes a form of meta-analysis across the multiple types of studies available.
Reputation Studies

Reputation studies rely on survey methods to obtain individuals’ ranking of journals. The individuals chosen to participate in these studies were often “gatekeepers” such as department heads, senior academics or prolific authors. Brown and Huefner (1994), for example, sampled senior accounting academics within leading US MBA programs. The internet and email has reduced the cost of surveying wider populations and several authors have produced journal rankings in this way. Ballas and Theoharakis (2003), for example, use the internet to conduct a survey of journal reputation that allows for greater participation of “average” faculty members. Reputation studies have shown that there is a high degree of consensus on the broad outlines of the rank structure of academic accounting journals but there are also consistent variations depending on the nationality of the ranker, their research specialty, and the paradigm within which they conduct their research (Lowe and Locke, 2005).

Use Studies


Another approach to ranking journals is to focus on the use of research, for example citations to articles in the journal and journal readership, instead of the perception of journal reputation. Two main proxies for use have been used. The earliest proxy for use was the ISI Journal Impact Factor (ISI, 2004).  Garfield (2005) provides an overview of the development of this measure. The Impact Factor calculates the average number of citations to articles published in each journal controlling for the number of years each article has been in print. The journal impact factor has been widely used as an indicator of journal quality but the list of journals included in Thomson’s ISI, while long, is selective. It is possible to hand-collect citation data and some authors have gone this route to overcome the limitations of the ISI database (e.g. Beattie and Davie, 2006). 


Brown (2003) identified an alternative database in the statistics provided by the Social Sciences Research Network (SSRN). SSRN is an on-line clearing house of working papers and papers in print. Brown uses the number of downloads of papers from SSRN as a measure of use and then tracks the papers to the journal in which they are eventually published. This approach potentially overcomes biases in the ISI journal selection process and may avoid issues of “gatekeeper” bias (Lee, 1997) since the SSRN network is moderated but not refereed. This approach provides a measure of the readership of the articles appearing in specific journals.
Cost/Benefit Studies

The reputation and use studies discussed above both generate rankings of journals that are claimed to reflect quality in some absolute sense. Several authors, however, have argued that quality must be tempered with some measure of the cost and benefits of publishing in the journal or the willingness of users to pay for the journal. Zeff (1996), for example, argued that a market test of journals is whether or not they are adopted by university libraries. This approach to ranking tends to elevate practitioner journals relative to academic journals. This method has also been used to test for regional variation in journal importance (e.g. Locke and Lowe, 2000; Locke and Lowe, 2002). 
Herron and Hall (2005) recognize that publishing represents a trade-off for academics between the reputation of the journal and their perception of the feasibility of publishing in that journal. They present separate measures for each for these dimensions and construct a ranking of journals for specific fields that excludes journals that respondents regarded as having a low feasibility of publishing specific types of articles. This insight was also used to develop a market test by Beattie and Goodacre (2006) based on the Research Assessment Exercise (RAE) in the UK that explicitly combines the costs and benefits of different publication outlets. 


The RAE was conducted in 1986, 1989, 1992, 1996, 2001 and 2008. It is used to allocate public research funds to units within the UK higher education sector (similar systems have also been implemented in Australia and New Zealand). The RAE is based on an assessment of the quality of a maximum of four publications during the prior period nominated by each member of a unit as representing their best work. Beattie and Goodacre (2006) argue that the choice of research outlet by UK academics is determined by the tradeoff between the reputation of the journal and the ease of publishing in the journal. They develop metrics that look at the journals in which accounting academics published and the RAE ratings of the unit in which they were working to rank which journals had the highest payoff in government research funds.

The three approaches to journal quality reviewed above, to use the language of structural equation modeling, can be seen as either “formative” or “reflective” of journal quality. Formative measures create the construct while reflective measures are alternative operationalizations of the same construct. If these three approaches are formative measures, then each represents a different dimension of journal quality and cannot be directly compared or combined. If these approaches are reflective measures, then each is simply a different operationalization of the same construct and hence can be combined in a single ranking
. To date, the unidimensionality of journal rankings have not been formally tested but studies tend to treat these rankings as reflective measures of the underlying concept of journal quality. We will also adopt this assumption however we recognize that the method used to collect ranking data may affect the final results. In our empirical work, therefore, we include rankings produced by each of the methods above to reduce potential methods bias in the aggregate ranking. 
APPROACHES TO AGGREGATING ACCOUNTING RANKING STUDIES
It has been frequently recognized that journal ranking studies in accounting have been selective in the choice of journals to rank. In studies that attempt to evaluate the impact of overall publication rates by accounting academics (for example on promotion or salary, e.g. Glover et al, 2006), or to generate a list of journals for administrative purposes, there has been a need to create a larger list of publication outlets that reflect the publication practices of academics. This is usually done by combining rankings from several studies into one list. This is often done subjectively within academic units for administrative purposes; the main academic approach to aggregating rankings of accounting journals has built on the work of Howard and Nikolai (1983). 
Howard and Nikolai (1983) used a “magnitude estimation” technique to rank journals. The subjects were asked to use the Journal of Accountancy as an anchor point. They were then provided with a list of 50 publications (chosen to represent long-lived journals that publish a range of accounting research) and asked to assign points to each journal reflecting their assessment of the relative “value” of a single-authored, main section publication in that journal to the subjects’ school or department.


The approach used generates summary scores ranging, theoretically, from zero to infinity. The empirical range was from 19.01 to 197.9. The average scores calculated by this method are referred to by Howard and Nikolai (1983:768) as a ratio scale. This implies that there is a meaningful zero point to the scale and that the distance between assigned points tells us the order of magnitude difference between those journals. It is more likely that the scale constructed is, at best, an interval scale.


The method used by Howard and Nikolai (1983) was replicated by Hull and Wright (1990). Hull and Wright (1990) report several changes in rankings of journals over the intervening time period and expand their sample of journals to include recently introduced journals. A total of 79 journals were ranked in this study. 


The Hull and Wright (1990) study, and the claim that the Howard and Nikolai (1983) method produces, at least, interval data, was used by Hasselback and Reinstein (1995) to combine journal rankings from four previous studies. They compare journals on published subjective journal rankings lists to Hull and Wright’s (1990) data and assign weights to journals common to both lists. Journals that appear on the subjective journal ranking lists that are not on the Hull and Wright (1990) list are assigned a weight based on their closeness in rank to the reference journal list. For example, if journal A received a score of 1 on Hull and Wright (1990) and journal B received a score of 0.5, then a journal that did not appear on the Hull and Wright (1990) list but was ranked consistently between journal A and journal B might be assigned a score of 0.75. 


Sayre, Graham and Hasselback (2001: Table 1) use this method to incorporate rankings from six previous studies. Their list ranks 134 journals including many journals outside of accounting such as the American Economic Review and the Journal of Futures Markets. Journals are assigned a weight between 2.25 and 0.70 using the Journal of Accountancy as 1. Although 134 journals are included in the table, the numerical scores assigned to journals generate only 12 categories. 


The Hasselback and Reinstein (1995) and Sayre, Graham and Hasselback (2001) studies are ad hoc attempts to combine partial rankings. The approach that we use formalizes the logic that underlies their analyses and applies it in a consistent manner. This ensures that the rankings generated can be replicated, are not subject to bias through the implementation of subjective procedures, and the underlying logic of the aggregation procedure is explicit and subject to theoretical critique. 
SAMPLE


Our primary purpose in this paper is to develop and illustrate an approach to combining partial rankings into a consensus list. We sought rankings of accounting journals that vary in terms of method, sample and journal coverage. This approach provides a wide sample of journals to include in our database and reduces method bias in the final ranking. The coverage of journals in individual ranking studies is usually poorly justified. A number of criteria have been used including the use of journal lists in published studies, library holdings (Lowe and Locke, 2005) and subjective judgment (Heron and Hall, 2005). Lowry et al (2004) used a self-nomination method that asked respondents both to list journals of their own choice and rank them. Our choice was to expand the listing of journals as widely as possible drawing on existing ranking studies that sample from the complete field of accounting publications.   


The rankings used in this paper are provided by Herron and Hall (2005), Ballas and Theoharakis (2002; this is the working paper version of Ballas and Theoharakis, 2003, which included a wider range of ranked publications than the final version), Brown (2003), Reinstein and Calderon (2006), Beattie and Goodacre (2006), ISI (2004), VBH (2003), CNRS (2007), ABSA (2007). The last three rankings are unpublished but available on the Internet. Each of these rankings was created by an academic association representing distinct groups: German, French and English academics respectively. We include these rankings to ensure that we have wide cultural coverage. All of the rankings used are relatively recent thereby reducing issues of the stability of rankings when they are combined. 

 We extract from each source all the rankings of accounting journals presented including rankings that used regional respondents or respondents from specific functional areas within accounting. In total the 10 papers generated 26 separate rankings that included 140 distinct journals
.  The rankings reported in Table 1 are based on the sub-set of journals which appeared in five or more rankings. It is important to note that the rankings are independent such that the minimum number of rankings criterion does not imply that journals have appeared in the same studies. This criterion ensures that the reported rankings are relatively stable. Table 2 summarizes the methods used and rankings provided in the studies selected.
[Table 2]

As Table 2 shows, our sample of published rankings includes reputation studies (both elite and open samples), use studies (both download and citation based) and cost/benefit studies. The samples include academics from many geographic regions and rankings of both general accounting journals and sub-fields within the discipline. 
METHOD

Our purpose is to provide a replicable and theoretically sound means of aggregating partial journal rankings to replace the ad hoc approaches currently seen in the accounting literature. A consensus ranking of journals with these properties would have value for administrative uses and, more importantly, would support research on such important issues as the dimensionality of journal quality, the effect of method bias on journal rankings, and the stability of rankings across time and space.   

The algorithm used is based on Cook et al (2007); we extend this approach to make it applicable for large scale ranking problems like the one discussed in this paper. While the algorithm presented in Cook et al (2007) is a direct combinatorial branch-and-bound search strategy, in this paper we implement a branch-and-cut algorithm. That is, the problem is formulated as an integer linear program with an exponentially large number of constraints. At each node of the branch-and-bound tree, an LP relaxation of the problem that consists of a small set of the constraints is solved, and violating constraints are detected and generated as needed.  A complete description of the technical aspects of the algorithm is provided in the Appendix.
The algorithm assumes that partial rankings appear in the form of pairwise comparisons, that is, for each pair of journals we know which of the two journals is regarded as being of higher quality for each rater. Since ranking data can be converted to pairwise comparisons, the algorithm can be used with any ranking study regardless of how the data is presented.


The problem of deriving a consensus ranking from preferences provided in pairwise format was initially examined by Kemeny and Snell (1962) while Bogart (1975) extended the structure to partial orders but neither paper developed a solution method. The case where preferences are represented in rank order has been studied extensively (e.g. Cook and Seiford, 1978, Kirkwood and Sarin, 1985, and Cook and Kress, 1991), and solution methods based on distance functions have been suggested.  The consensus ranking problem has also been approached using outranking methods such as Roubens (1982). The tournament ranking problem (e.g. Ali et al., 1986, Cook and Kress, 1990, Golany and Kress, 1993) is also related to the problem studied here.


Regardless of the form in which preferences are expressed, the most common criterion for developing a consensus ranking is to minimize the number of “violations” between the preferences of independent raters (generally called the minimum violations consensus ranking). For example, if a rater prefers 
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, then a violation has occurred. While there are other criteria for deriving a consensus such as the Spearman foot rule distance technique, the minimum violations method is the most widely used in practice (this is the approach used by Beattie and Goodacre, 2006, to rank accounting journals, but they do not create an algorithm to solve the problem, relying instead on ad hoc comparisons). 
Most of the practical tools for aggregating individual pairwise preferences are based on the idea of minimizing violations. In the case, for example, where preferences are specified in rank order, it is common to calculate the sum or average of ranks (across the set of rater responses). The object with the lowest sum or average is ranked in first place, and so on. This is the well known Kendall (1962) scores method, or the “method of marks” due to Borda (1781). Cook and Seiford (1982) show that the average (hence sum) of ranks is equivalent to the minimum violations ranking in the 
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 norm. Thus, even the ‘ad hoc’ techniques, such as a sum of ranks, are based on the idea of minimum violations. Our algorithm, as shown in the Appendix, formalizes this logic to ensure that it is applied consistently and replicably in ranking accounting journals. 
RESULTS


A summary of the ranking of journals are shown in Table 1. We have not provided new data in this paper; this list is constructed based on rankings already in the literature. Our algorithm allows us to bring together these independent ranking studies to form a consensus ranking that is based on reliable and replicable methods. Our discussion of the ranking produced is primarily concerned with demonstrating the benefits of this approach to combining ranking studies and with the face validity of the output of the algorithm, that is, does the algorithm adequately capture and combine the information in prior ranking studies into a consensus ranking?  

The consensus ranking of journals has face validity. Our rankings are consistent with other ranking studies at a macro level providing validation of the algorithm used. For example, the top five journals in the field that we identify – The Accounting Review, Journal of Accounting and Economics, Journal of Accounting Research, Contemporary Accounting Research, and Accounting Organizations and Society – is the same as the top five in most other ranking studies (e.g., see reviews by Reinstein and Hasselback, 1997, and Bonner et al, 2006). Our aggregate ranking over 140 journals has an average correlation of 0.71 (std. dev. = 0.185) with the set of 26 partial rankings used (based on the sub-set of journals common to each input ranking and our consensus ranking). Our approach is capturing a significant portion of the variance in partial rankings. 
We also compare our ranking to the most recent prior attempt to combine multiple ranking studies in Sayre et al (2001). This study combined rankings from six previous studies published between 1990 and 1995 based on subjective methods. The data is thus at least 10 years older than ours so the comparison is affected by changes in the underlying literature as well as the method used to combine studies. Our rankings are correlated at 0.78 with Sayre et al (2001). While these statistics provide evidence of the face validity for our ranking method, ultimately the validity of our results depends on the validity of the logic underlying the algorithm described in the Appendix.


The consensus list of journals ranked by combining partial rankings, even with the methodological constraints we placed on the reported results, that is, that a journal appear in at least five previous ranking studies, expands significantly the set of journals normally reported in partial rankings. The scope of coverage is one of the main benefits of aggregating rankings. With respect to subject matter, our list includes both generalist journals (e.g. association journals such as The Accounting Review, Contemporary Accounting Research, British Accounting Review and European Accounting Review) and journals specific to substantive areas such as auditing, management accounting, tax, international accounting and accounting education as well as journals focused on particular methodological approaches such as behavioral research or historical research. Our list also broadens the geographical scope of journal rankings by including journals such as the Accounting Auditing and Accountability Journal, the British Accounting Review and European Accounting Review. 
Many of the specialty and regional journals, as shown in Table 1, have only been included in a minority of ranking studies
. Our algorithm allows such journals to be placed with respect to other journals even though they are rarely compared directly within studies. For example, while the Journal of the American Tax Association has appeared in 10 rankings and the British Accounting Review appears in 12 rankings, they only appear together and are explicitly compared in 3 of our input rankings. Similarly, the Journal of the American Tax Association and Management Accounting Research only appear together in 1 of our input rankings. The algorithm uses the relative placement of other journals to which each of these journals has been compared to establish their consensus ranking. 
We have limited our rankings to journals that appear in at least five ranking studies. This reflects our concern with the reliability of the input data; this is not a limitation of the algorithm. The results from a single study that includes a particular journal that is not ranked elsewhere would be unduly influential in placing that journal in the consensus ranking. If that study is affected by sampling issues or the rating task was framed in an unusual way, then the position of that particular journal in the consensus ranking would not be valid. Our restriction of the reported results to those journals appearing in at least five ranking studies reflects this concern but, none-the-less, we would draw the reader’s attention to the column in Table 1 that reports the number of ranking studies in which each journal has appeared. The stability of the rankings and the scope of reliable rankings that could be reported would be enhanced by increasing the number of ranking studies used, particularly if studies were produced that focused on less frequently ranked specialty and regional journals. 

We would reiterate that our intent in this paper is to illustrate an approach to combining multiple partial rankings and not to produce a definitive ranking of accounting journals. The list we produce illustrates the potential of the approach by bringing a large set of journals into a comparative framework and makes the logic and procedures for combining these rankings explicit and thus replicable and theoretically consistent. 
DISCUSSION AND CONCLUSION

The key purpose of this paper is to illustrate an approach to combining journal rankings based on sub-sets of the accounting literature in order to construct a replicable and theoretically sound consensus ranking. The approach that we use is based on a branch-and-bound algorithm, modified from Cook et al (2007), that defines an optimal consensus ranking of journals. We validate the consensus ranking generated by comparing the ranking with the 26 individual partial rankings used in its construction and to prior studies that combined partial rankings using subjective methods. The results indicate a reasonable degree of correlation with previous studies (i.e. the rank order shown in partial rankings is generally consistent with the order that emerges in the aggregate rankings) suggesting that the consensus ranking has face validity. 

The strength of the method is that it allows for the aggregation of journal rankings that have been based on sub-sets of the accounting literature in a theoretically sound and replicable manner. This, in particular, allows specialty and regional journals across different fields to be ranked in comparison with the generalist journals that tend to be included in most ranking studies. It also allows partial rankings based on different ranking methods to be combined thereby reducing potential method bias in the ranking. The method also allows emerging journals to be integrated into the overall list based on recent studies even though the journals may not have been included in earlier studies. Overall, the method allows rankings to be constructed over a large set of journals to facilitate administrative and research uses.

For business schools that reward publication beyond articles in the easily identifiable “top tier” journals, this approach could provide a more defensible and theoretically sound ranking of journals. Sound administrative decisions should not be based on performance measures of questionable reliability and validity. More importantly the technique that we illustrate provides a meta-analysis of ranking studies and a tool to explore such issues as the dimensionality of journal quality (e.g. do reputation and use studies capture the same information about journals or do they represent unique aspects of the value of journals?), and the stability of journal rankings (e.g. are rankings stable over time, subject pool etc.?). The technique allows reliable aggregation of journal rankings to create sufficient data to support statistical investigations of a range of theoretical questions.  


The approach that we use is an advance over previous ad hoc methods to combine partial journal rankings but it is not without limitations. First, the method we describe is limited to the data provided and the consensus rankings that are generated are subject to the same criticisms as those directed to the original studies. In particular, there may be biases in the inclusion of journals in ranking studies – for example, we recognize that although our data includes 140 journals this does not represent the population of journals that publish accounting studies. In addition, however, the combination of rankings makes the additional assumption that these studies are reflective of a common latent construct of journal quality. The dimensionality of these concepts needs further empirical investigation. In particular since the complete list includes both practitioner and academic journals, it seems unlikely that the same criteria have been used by respondents to judge “quality.” The algorithm we describe may provide a useful way to generate consistent and comprehensive rankings that would allow exploration of this issue. 

Second, all formal ranking processes are sensitive to the inclusion of irrelevant items since the algorithm places entries relationally and not absolutely. As new journals appear or additional ranking studies are added to the database the stability of individual journal ranks may be threatened. The stability of journal ranks is another issue that needs to be empirically investigated and this algorithm provides a platform from which this can be studied systematically. In particular, it is likely that the aggregate rank of a particular journal will be less stable where the journal has been included in a small subset of the input partial rankings. The column in Table 1 showing the number of ranking studies in which each ranked journal has appeared is intended to signal this issue and the ranks of journals with small samples should be regarded skeptically.

Finally, the approach we use ranks journals with respect to each other but ultimately the input data and our results are simply ordinal data. It is not appropriate to assume, for example, that differences in quality are proportional to the difference in rank between journals or to assume that the differences between closely ranked journals are meaningful for administrative purposes. Several ranking studies further reduce their data to a small number of quality bands; this is done purely on the basis of subjective judgment but removes an artificial sense of quantitative certainty from lists based on ordinal data. We acknowledge these issues and advise a sensitive use of any ranking study based on a full appreciation of the limitations of these exercises. 
APPENDIX – DESCRIPTION OF THE RANKING ALGRITHM
Our starting point is the branch-and-bound algorithm developed by Cook et al. (2007). Their algorithm derives a consensus ranking with minimum violations of research proposals submitted to a granting agency where different reviewers ranked sub-sets of the total pool of proposals. The algorithm of Cook et al. (2007) is not efficient enough to tackle ranking instances with more than 60 items. In order to solve the problem at hand, with 140 journals to rank, we applied a branch-and-cut procedure based on the following Integer Linear Program:

(ILP1) 
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Here P is the set of items to be ranked. The binary decision variable xqp obtains the value of 1 when item p is ranked higher than item q and 0 otherwise. Constraint (*) assures that the ranking is consistent, that is, the ranking is transitive in that there is no triplet of items that forms a cycle, that is there is no case where
[image: image7.wmf]pq

f

, 
[image: image8.wmf]qs

f

 but 
[image: image9.wmf]sp

f

. Note that non-existence of 3-cycles implies non-existence of cycles of any length greater than three. Constraint (**) assures non-existence of 2-cycles and forces a linear relation.


We note that it is impractical to solve large scale versions of ILP1 directly using commercial software. This is because the number of constraints of type (*) grows cubically with the number of items. For example in our case, 140 journals requires 140·139·138/3 = 895,160 constraints (*). Hence, we solve the LP (Linear Programming) relaxation of equation ILP1 without constraint (*) and then generate this constraint as needed, at any node of the branch-and-bound procedure. Detecting such a violating constraint is equivalent to detection of all 3-cycles in a graph, which can be done very quickly. Other than the generation of constraints (*) on-demand, we applied a standard branch-and-bound procedure for binary programs. 

The algorithm was programmed in Microsoft Visual C++ 6.0 using a free library of a linear programming solver from http://lpsolve.sourceforge.net/5.5/. The solution of 140 journals ranking problem took 15500 seconds on an Intel Pentium 4, 3.6GHz with 1GB of RAM.  The instances of Cook et al. (2007), with up to 60 items, were solved in less than 2 seconds, most of them at the root node of the branch and bound tree. Clearly, a careful implementation of the algorithm and using state of the art commercial solver could yield much smaller processing times and allow solving even larger instances.
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TABLE 1 
Consensus Rankings of Accounting, Auditing and Taxation Journals
 
	Rank
	Journal
	# of Rankings
	Rank
	Journal
	# of Rankings

	1
	The Accounting Review
	24
	18
	Critical Perspectives on Accounting
	12

	2
	Journal of Accounting Research
	24
	19
	Review of Quantitative Finance and Accounting
	6

	3
	Journal of Accounting and Economics
	22
	20
	Journal of Management Accounting Research
	15

	4
	Contemporary Accounting Research
	24
	21
	Journal of Accounting Literature
	13

	5
	Accounting Organizations and Society
	26
	22
	British Accounting Review
	12

	6
	Review of Accounting Studies
	13
	23
	International Journal of Accounting
	12

	7
	Management Accounting Research
	11
	24
	Issues in Accounting Education
	10

	8
	Auditing: A journal of Theory and Practice
	20
	25
	European Accounting Review
	12

	9
	Journal of Accounting Auditing and Finance
	21
	26
	Journal of Accountancy
	7

	10
	Accounting Horizons
	24
	27
	Advances in Accounting
	7

	11
	Journal of Business, Finance and Accounting
	16
	28
	Accounting and Finance
	9

	12
	Journal of the American Tax Association
	10
	29
	Financial Accountability and Management
	6

	13
	Journal of Accounting and Public Policy
	19
	30
	Journal of Accounting Education
	8

	14
	Behavioural Research in Accounting
	16
	31
	Accounting Historians Journal
	8

	15
	Abacus
	19
	32
	Journal of International Accounting Auditing and Taxation
	8

	16
	Accounting Auditing and Accountability Journal
	14
	33
	Journal of International Financial Management and Accounting
	7

	17
	Accounting and Business Research
	17
	
	
	


TABLE 2 

Sources of Rankings Used in the Aggregation Process

	Source
	Method
	Subjects
	Rankings

	Ballas and Theoharakis (2002)
	Internet reputation survey 
	Accounting academics categorized in four regions: North America, Europe, Australia and New Zealand, Asia (n=1230)
	Separate rankings for financial accounting management accounting, auditing, accounting theory, tax, international accounting etc. [10 input rankings]

	Brown (2003)
	SSRN downloads
	Unspecified, all downloads counted as data (n=223 downloaded papers subsequently published )
	Separate rankings of financial accounting journals and “other” journals [2 input rankings]

	VHB (2003)
	Reputation survey 
	Professors and researchers in Germany Austria and Switzerland (N=651)
	Business and Management journals including 20 specialty areas (over 1500 journals) [1 input ranking]

	ISI (2004)
	Citation counts
	ISI Listed journals
	Accounting and finance journals [1 input ranking]

	Reinstein and Calderon (2006)
	Use of journals in tenure and promotion process
	Department chairs (n=145)
	Ranking of frequency of listing in tenure lists x tier within which the journal is listed [1 input ranking]

	Lowe and Locke (2005)
	Internet reputation survey
	UK accounting academics

(n=149)
	Separate rankings for interpretative and positivist paradigms [2 input rankings]

	Herron and Hall (2005)
	Reputation survey/Cost-benefit rankings taking the feasibility of publishing in a journal into account
	Tenure track faculty at AACSB accredited schools (n=616)
	Separate rankings for  audit, management accounting, ethics, financial accounting, international accounting and tax [6 input rankings]

	Beattie and Goodacre (2006)
	Association between journals reported and RAE ratings
	UK academic accounting departments (n=2925)
	Accounting and finance journals [1 input ranking]

	ABSA (2007)
	A mixture of reputation and statistical data on the journal was used
	Editorial panel
	Business and Management Journals (1041 journals included) [1 input ranking]

	CNRS (2007)
	A mixture of reputation and statistical data on the journal was used
	Editorial panel
	Economics and Business Journals [1 input ranking]


� Please address all correspondence to arichardson@schulich.yorku.ca. This work has been supported by a grant from the Schulich School of Business, York University. We thank the reviewers and editor for their constructive comments.


� � HYPERLINK "http://www.abdc.edu.au/download.php?id=118236,170,1" ��http://www.abdc.edu.au/download.php?id=118236,170,1� accessed Dec. 2009


� � HYPERLINK "http://www.tec.govt.nz/Funding/Fund-finder/Performance-Based-Research-Fund-PBRF-/" ��http://www.tec.govt.nz/Funding/Fund-finder/Performance-Based-Research-Fund-PBRF-/� accessed Dec. 2009


� As of June 2009.


� A sufficient but not necessary condition for measures to be reflective is high inter-item correlation (i.e. scale reliability statistics). As noted below, the ranking studies are significantly correlated regardless of the method used to collect the data. 


� It is important to note that different rankings within a single paper are not simply a reranking of the same set of journals; new journals may appear in separate lists. By using all of the rankings presented in these studies we are able to expand the universe of journals used in the aggregate rankings.


� Journals that appeared in fewer than five ranking studies were excluded from our ranking so Table 1 understates the extent to which such journals have been excluded from most ranking studies. For example, journals such as Accounting Forum, Journal of International Accounting Research and Pacific Accounting Review failed to meet our criterion and are not included in the ranking provided although they are part of our larger database.


� This list is limited to journals that appear in at least 5 ranking studies between 2003-2007. A total of 140 journals appear in our database.
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