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1.
Introduction


Government technology policy has been an important topic in Richard Nelson’s research agenda throughout his career.  Nelson and colleagues have made a number of contributions to the comparative analysis of this topic, assessing the roles of policy in different industries and countries (1982, 1984), comparing the “national innovation systems” of industrial and industrializing economies (1993), and examining the sources of industrial leadership in a set of industries in the United States, Western Europe, and Japan during the past century (Mowery and Nelson 1999).  Nelson’s work on innovation systems highlights the role of institutions within the technological development of national economies—in most complex industrial economies, national technology policies are mediated by intermediate institutions, be these firms, governmental entities, or other structures.  Understanding the operation and evolution of national innovation systems therefore requires an analysis of the ways in which policies within these institutions develop, as well as an analysis of the interaction between national or sectoral policies and these institutions.  

In recent work, Nelson and colleagues also have devoted considerable attention (notably, in Rosenberg and Nelson, 1994) to the changing role of the U.S. university system within this nation’s innovation system.  In their paper, Rosenberg and Nelson argued that U.S. universities maintained close links with industry in their research and educational activities through much of the 20th century.  Among other things, this interpretation of the role of U.S. universities calls into question the argument that university-industry technology transfer has become economically significant during only the last two decades.  The emergence of these university-industry linkages reflected a number of unusual structural characteristics of the U.S. national university structure (notably, its decentralized, pluralistic structure and the prominent role of state governments in supporting many public universities), as well as changes in public R&D investment and intellectual property rights policies.  

Although university-industry research linkages have a long history in the United States, the structure of these relationships has changed considerably during the past 75 years.  Patenting of US university inventions dates back to the earliest years of the 20th century, but for much of the 1900-75 period, US universities resisted direct involvement in this activity and some discouraged patenting.  During the 1970s, however, this position began to change, and many universities (particularly private institutions) for the first time became directly involved in the management of their patent portfolios.  The Bayh-Dole Act accelerated these trends, but they were well-established by 1980, the year of the Act’s passage.  

This paper examines the evolution of U.S. university patent policies and the available data on university patenting during the “pre-Bayh-Dole” era.  Analysis of the debates over  university patenting reveals that while many of the issues in recent debates about the costs and benefits of university patenting were articulated as early as the 1930s, several arguments in favor of university patenting that were prominent in these early debates did not appear in the debates over Bayh-Dole.  And a widely held premise of the earlier debates, that universities should avoid a direct role in managing patents and licenses, scarcely appears in the debates of the 1970s.  Our examination of U.S. university patents during the 1925-1980 period focuses on change in the overall level of patenting and in the characteristics of the universities active in patenting.  One of the most striking shifts in these data is the rapid growth of patenting by private universities, many of which had avoided patenting, during the 1970s, as well as the broader expansion of direct university involvement in patent management during this period. 

2.
A Brief History of U.S. University Patent Policies

2.1
The Pre-World War II Debate

Just as the post-1975 surge in US university patenting coincided with a broader rise in university-industry links (Mowery et al. 1999, Henderson et al. 1998), so did the first wave of university involvement in patenting, which began after World War I.  Expanding links between university and industrial research during the 1920s and 1930s triggered a debate among U.S. research university administrators over patent policy (McCusick 1948; Palmer 1934).
  

In 1933, the American Association for the Advancement of Science (AAAS) Committee of Patents, Copyrights, and Trademarks surveyed the different positions on "patent problem," as it was then known, that faced university scientists.
  Among the questions addressed by the report were: "Should [scientists] proceed to obtain patents? What are the advantages in doing this? What are the disadvantages?" (7).  The final report of the AAAS committee supported university patenting, although it was much less enthusiastic about active university involvement in patent management.  The report’s summary of this debate in the 1930s about university patenting in some respects resembles, and in others contrasts with, the debates that occurred four decades later over Bayh-Dole.  

The committee first considered whether patenting was necessary for "technology transfer."
  Although a common criticism of academic patenting was "that publication or dedication to the public is sufficient to give the public the results of work of scientists" (9), the report concluded that this position was naïve, for several reasons. First, anticipating a central argument made in the 1970s in support of the passage of the Bayh-Dole Act, the Committee noted:

"Discoveries or inventions which are merely published and thus thrown open equally to all, unless of great importance to the industry, are seldom adopted … Ordinarily no manufacturer or capitalist would be willing to-day to risk his money, and expend time and energy in developing on a commercial scale a new product or process without being assured that his investment in developing the invention would be protected in some measure. . . " (10). 
 

The Committee argued that a scientist could not expect that publication alone would lead his inventions to yield social benefits because of the presence of "patent pirates" who would "wrongfully appropriate his work" and "deny the public what he thought he gave it," either by charging monopoly prices or withholding the invention from use (10).  University patenting would reduce these risks.
 

A related argument--particularly prominent in the discussion of biomedical research--was that patents on university inventions were necessary for "quality control" reasons.  Patenting of university research advances would prevent the unsuccessful or even harmful exploitation of university research advances by unqualified individuals or firms.  Incompetent exploitation of academic research, which might discredit the research results and possibly the university, thus could be avoided by patenting such advances.

Proponents of university patenting largely assumed that doing so enhanced the public good.
  University patents advanced social welfare by inducing parties to develop and commercialize university research results, by preventing "patent pirates" from themselves patenting the research and charging monopoly prices, and by allowing institutions to ensure that only reputable parties developed the research, protecting the reputations of the invention and the university itself.  Realization of the first of these aims (commercialization), however, might require that any patented research results be licensed on an exclusive or semi-exclusive basis.  Prevention of “patent piracy” and protection of universities’ reputations required only that an institution obtain a patent and license it widely at low or no royalties.  As we note below, the first of these three arguments ("patents induce development") figured prominently in debates about university patent policy in the 1960s and 1970s (Mazzoleni and Nelson 1998; Eisenberg 1996) although the second and third of these arguments were absent.  

The Committee’s report also addressed the potentially negative effect of patents on the progress of research, especially in fields where advances are cumulative. Once again, the report cites Sevringhaus (1932), generally a supporter of university patenting, who warned:

"An example of the danger of grave disadvantages is contained in the possibility that a patent for a 'discovery' in such a shifting field as that of internal secretions may be granted when no real advance has been made, but that this patent will serve to place very unfortunate strictures on other men who subsequently do fundamental work in the same field" (234). 

This concern is echoed in contemporary debates over the advisability of patenting research tools (National Research Council, 1997) and in criticisms of the desirability of patents in areas of research in which progress is “cumulative,” i.e., research advances require access to the results of previous work (Merges and Nelson 1994). The Committee acknowledged these dangers, but argued that universities could avoid them "by permitting the use of patents on liberal terms … [which] is particularly necessary in the case of broad or basic inventions" (12). 

A third class of issues in the Committee report dealt with the tension between university patenting and the “open science” norms and institutions of academe (Merton 1973).  Objections to patenting based on this view included assertions "that it is unethical for scientists or professors to patent the results of their work" (the Committee Report indicated that "[t]his objection is probably the vaguest and most frequent one raised"), but also anticipated contemporary fears that allowing university scientists to take out patents would hinder communalism and would distort academic inquiry away from basic research (Dasgupta and David 1994; Mowery et al 1999).  The Committee’s report acknowledged and dismissed these concerns. 

The debates over university patent policies in the 1930s treated medical patents as a special case.  Opposition to medical patents was widespread, based on the argument that patents restricted the use of new discoveries and therefore had no place in the medical community (Weiner 1986).
  Opponents of medical patents also expressed concern over public perceptions of university profiteering at public expense in the field of public health (McCusick 1948).  The AAAS Committee acknowledged the "special" nature of patents in the field of public health (with little elaboration), but suggested that the benefits of patenting discussed above, particularly the "quality control" mechanism, were sufficient to warrant university patenting of such discoveries.

This reluctance to patent biomedical discoveries is especially paradoxical in view of the fact that biomedical inventions proved to be the leading sources of patent licensing revenues for U.S. universities throughout the 20th century (see below).  Indeed, the AAAS Committee Report omitted any mention whatsoever of the potential licensing revenues associated with any class of university patents, although the prospect of such revenues motivated a number of institutions to expand their patenting activities during the 1930s. 

Although the AAAS report favored university patenting of faculty inventions, the committee was not enthusiastic about direct involvement by universities in patent management, arguing that the many problems that patent management might present to universities could be avoided "by assigning important patents to competent and experienced existing organizations for their commercialization" (9).  This recommendation is not entirely surprising; one of the members of the AAAS Committee was Frederick Cottrell, founder of the Research Corporation, a nonprofit entity established to manage university patents that devoted a portion of its revenues to supporting scientific research (see Mowery and Sampat, 2000, for a more detailed discussion). 


This review of the early debates about university patenting suggests that a number of US university scientists were indeed interested in patenting well before the 1970s and 1980s.  The primary motivation for patenting was the protection of the public interest and the preservation of academic institutions’ reputations, although medical patents were a special case that required specialized policies.  As we see below, however, potential profits did influence the decision of several universities to enter into patenting and licensing.  Nonetheless, through much of the 1925-80 period, many academic scientists and administrators preferred to avoid direct involvement in the management of these patents. All of these tensions and debates were reflected in the patent policies adopted at the leading pre-1940 institutional patenters and licensors. 

2.2
Pre-World War II University Patent Policies: An Overview 


Since one of the forces that led universities towards development of patent policies and procedures was the rise of links with industry, it is not surprising the first group of universities to become involved with patents were land-grant universities, many of which conducted applied research of interest to industry (Rosenberg and Nelson, 1994).  Many of these institutions sought patents for faculty inventions in the expectation that state taxpayers and the local economy would benefit from their research.
  But even these "applied" schools frequently avoided a management role in patenting and licensing (Committee on Uniform Patent Practices, 1922).

The intense financial pressures on many universities resulting from the Great Depression of the 1930s, as well as the ability of institutions such as the University of Wisconsin to reap significant revenues from patent licensing, sparked greater interest on the part of universities in patenting in the 1930s.
  Wisconsin first became concerned with patents following the development of a potentially valuable invention by a faculty member. In 1924, Dr. Harry Steenbock of the University of Wisconsin developed a method for using irradiation to increase the vitamin D content of food and drugs.  In the face of criticism by many in the medical community and his colleagues at the University, Steenbock patented his findings, arguing that patenting was necessary to protect the public from unscrupulous firms and from potential monopolization of the invention by a private patentholder (Apple 1996).  The University was not interested in managing these patents, and Steenbock convinced several alumni to create the Wisconsin Alumni Research Foundation (WARF), an affiliated but legally separate foundation that would accept assignment of patents from University faculty, license these patents, and return part of the proceeds to the inventor and the University.
 

During the 1930s, several other state universities (including Purdue and the University of Cincinnati) followed Wisconsin in setting up similarly affiliated but legally separate foundations to manage patenting and licensing.  But the political protection afforded to the University of Wisconsin by its foundation proved to be limited.  The University of Wisconsin was criticized when WARF allegedly restricted oleomargerine producers from using Steenbock's process in order to protect the Wisconsin dairy industry (McKusick 1948; Apple 1996).
  The criticism of the university led other universities such as MIT to consider other options for patent management (Fishman 1996).  

Prior to 1930, MIT did not have an institutional patent policy. Newly inaugurated MIT President Karl Compton appointed a committee (headed by MIT Vice-President Vannevar Bush) to make recommendations on ways, including patenting, in which the Institute could use faculty research discoveries to strengthen MIT’s Depression-battered financial condition (Fishman, 1996; McKusick 1948).  In 1932, the Institute announced a policy that asserted its rights to all faculty inventions.  Rather than assuming a direct role in managing these patents or establishing an affiliated foundation, however, MIT signed a contract in 1937 with the Research Corporation to administer its patent portfolio. Under the terms of this "Invention Administration Agreement," MIT disclosed potentially patentable inventions to the Research Corporation.  The Corporation agreed "to use its best efforts to secure patents on inventions so assigned to it and to bring these inventions into use and derive a reasonable income therefrom" and further to "use its best efforts to protect these said inventions from misuse and to take such steps against infringers as [it] may deem for the best interest of the parties hereto, but with the general policy of avoiding litigation wherever practicable." All license revenues were shared by the Institute and Research Corporation on a 60/40 basis. 

This third-party technology transfer model allowed MIT to reap the benefits of licensing while avoiding direct involvement in the potentially controversial business of patent management.  Columbia and Princeton signed similar Invention Administration Agreements with the Research Corporation in the late 1930s. 


Table I summarizes the 1940 patent policies of the 16 U.S. universities classified by Geiger (1986) as leading research universities before World War II: Illinois, Michigan, Minnesota, Wisconsin, California, Columbia, Harvard, Pennsylvania, MIT, Cornell, Johns Hopkins, Princeton, Yale, Stanford, Chicago, and the California Institute of Technology.  As of 1934, only two of these institutions had adopted formal patent policies.  By the end of the 1930s, however, twelve had done so, reflecting the growth of institutional concern over patent management.   

Several elements of these policies deserve mention. First, despite evidence of increased institutional interest in patenting among the leading US research universities and a few other institutions, most US universities lacked any patent policies before World War II (Palmer 1957).  Several universities with patent policies, including Harvard, Penn, Chicago, and Johns Hopkins, had adopted policies that discouraged patenting or prohibited the university or faculty from patenting, especially in the field of medicine.  Nonetheless, with the exception of the University of Chicago, each of these “anti-patent” institutions acknowledged that under special circumstances patents might be necessary, even in medicine, for "quality control" purposes of the sort discussed earlier.  A number of institutions used research foundations or the Research Corporation for patent management (Table I), reflecting their aversion to in-house patent management.  The onset and aftermath of World War II would change much of this landscape, as we discuss in the next section.

TABLE I HERE

2.3
The Impact of World War II

US involvement in World War II and the Cold War transformed the structure of the US national innovation system (Mowery and Rosenberg, 1998).  Nowhere was this transformation more dramatic than in US universities.  Formerly funded largely by state governments, the U.S. Agriculture Department, and industry, academic research experienced a surge of federal funding.  The prewar weakness in academic science that typified the vast majority of US universities (a weakness that had begun to dissipate during the 1930s) by comparison with their European counterparts gradually was replaced by excellence in a broad array of fields.  The expansion in federal support for academic research during and after World War II intensified university involvement in patent issues.

As the growth in university-industry links had done during the 1920s and 1930s, increased federal funding of university research strengthened two motives for university involvement in patenting.   First, the expanded scale of the academic research enterprise increased the probability of a patentable invention.  Second, many federal research sponsors required the development of a formal patent policy.  Summarizing the survey of US universities that he conducted during the late 1950s, Palmer (1962) found that 85 universities had adopted or revised explicit patent policies during the 1940-55 period; more than half of these new or revised policies were announced during 1946-55.
  McKusick (1948) suggests that by the late 1940s, virtually all major US universities had developed patent policies, an estimate that contrasts sharply with the pre-1940 situation. 


McKusick (1948) found considerable diversity in universities’ patent policies after World War II (see also Palmer 1952, 1962). Typically, patents from government funded work were governed by the policies of the sponsoring agency (see below); privately sponsored research was dealt with on a case-by-case basis, although sponsors typically received some preferential treatment.  Significant differences remained among universities in their assertion of rights to faculty inventions and their willingness to pursue patent licenses. 

Moreover, although some universities, including the University of California, the University of Florida, and Stanford, were managing their patents internally by the 1950s, most institutions left patent management to legally separate entities such as research foundations or the Research Corporation (McKusick 1948). This reflected both the need for "insulation", as discussed above, and the fact that most universities lacked such expertise.
  The dimensions of this postwar "outsourcing" trend are apparent in Table II, which shows the growth during the postwar period in the number of institutions with invention administration agreements with the Research Corporation.
 

TABLE II HERE


Well into the 1960s, U.S. university patent policies and procedures reflected the ambivalence toward patents that was revealed in the debates of the 1930s.  Many institutions continued to avoid direct involvement in patent administration, and others maintained a "hands off" attitude towards patents altogether.  Columbia's policy left patenting to the inventor and patent administration to the Research Corporation, stating that "it is not deemed within the sphere of the University's scholarly objectives" to hold patents. Harvard, Chicago, Yale, and Johns Hopkins took similar positions, and together with Ohio State and Pennsylvania discouraged or prohibited medical patents.  Other universities allowed patents only if it was clear that patenting would be in the public interest.
  But this institutional ambivalence toward patenting began to change during the 1960s, although the prohibitions on medical patenting at Columbia, Harvard, Johns Hopkins, and Chicago were not dropped until the 1970s.  The pace of change accelerated during the 1970s, in response to initiatives in federal R&D funding and patent policy. 

2.4
The Growth of University Involvement in Patent Management, 1960-80

2.4.1
Growth in Federal Research Support


Although federal support for academic research grew during the first postwar decade, the rate of growth in such support accelerated in the late 1950s, and the composition of this support shifted in favor of basic research.  Between 1958 and 1968, federal funds for basic research in U.S. universities increased seven-fold. U.S. universities performed 25% of national basic research in 1953, 36% in 1960, and 50% by 1968 (all figures from Geiger, 1993).  The greatest increases in funding in the late 1950s and 1960s were in the biomedical sciences, funded largely by the Department of Health and Human Services, which housed the National Institutes of Health (Geiger 1993).  The HEW share of total academic R&D funds grew from 40% in 1963 to 50% in 1979 during a period when overall federal support for university research grew nearly five-fold (NSF 1996).  These increases in federal research funding, especially in biomedical research, elevated the salience of patent management issues at many universities. 


The postwar era also saw increased dispersion in the inter-institutional distribution of federal support for university research.  During and immediately after World War II, federal funds were overwhelmingly concentrated in a handful of institutions. The redistributive instincts of Congress contributed to the development during the 1960s and 1970s by most major federal funding agencies of programs to distribute funds more broadly (Graham and Diamond 1997).  The share of federal R&D funds accounted for by the ten leading academic recipients of these funds shrank from 43% in 1952 to 37% in 1958, and declined further still during the 1960s and 1970s (Table III).  In the life sciences, where funding was less institutionally concentrated than overall federal academic research funding (Geiger 1993) the dispersion of funding also grew during the 1960s and 1970s (Table IV). 

TABLE III AND IV HERE

2.4.2
Changes in policy, appropriability, and opportunity during the 1960s and 1970s


 The 1970s were a period of significant change in US universities’ patent policies.  First, the Research Corporation, which by 1970 was administering inventions for over 200 institutions, found that revenues were lagging behind its operating costs.  In response, the Corporation began to encourage and assist its client universities to develop in-house competencies for the early stages of the technology transfer process, particularly invention screening and evaluation.  Paradoxically, the Research Corporation’s activities in this area appear to have contributed to its eventual demise (Mowery and Sampat, 2000).


A second development that resulted from the growth in federal support for biomedical research was the emergence during the 1970s of molecular biology as a field in which academic research advances appeared to have commercial applications.  The growth of this new area of biomedical research increased universities’ interest in licensing income from biomedical patents in an era of slower growth in overall federal research funding and accelerating growth in research costs (Weiner 1986). 


These factors collectively led universities to increase their involvement in patent management during the 1970s.  In contrast to their earlier policies, most universities now chose to manage their patent portfolios directly, rather than contracting with a specialized entity such as the Research Corporation.  By the mid-1970s, the Research Corporation noted that it was managing a smaller share of the major inventions at a number of clients, who were administering them internally (Research Corporation, 1975).  According to the Research Corporation’s 1974 Annual Report, almost every major university was considering setting up an internal office to manage the licensure of their patents (Research Corporation, 1974). 

As a growing number of U.S. universities began to seek patents for faculty inventions and to manage their patenting and licensing activities themselves, federal agencies began to consider requests from universities for title to specific inventions on a case-by-case basis.  In response to university complaints over the cumbersome nature of this process, however, federal agencies involved in the support of academic R&D began to negotiate Institutional Patent Agreements (IPAs) with universities in the late 1960s. IPAs eliminated the need for case‑by‑case reviews of the disposition of individual academic inventions and facilitated licensing of such inventions on an exclusive or nonexclusive basis.
Nonetheless, uncertainty remained about federal policy toward academic patenting and licensing of federally funded research advances.  As of 1979, only NSF and HEW had created IPA programs, and during the late 1970s HEW began to voice concerns over the exclusive licenses negotiated by some universities under the terms of its IPAs, and considered shifting back to a case-by-case assessment.
 Some universities complained about the difficulties they faced when attempting to petition for exclusive licenses.
 

It was in this environment that with the support of U.S. research universities and other organizations, including the Research Corporation, the U.S. Congress in 1980 passed the Bayh‑Dole Patent and Trademark Amendments Act. The Act provided blanket permission for performers of federally funded research to file for patents on the results of such research and to grant licenses for these patents, including exclusive licenses, to other parties.  These provisions facilitated university patenting and licensing in at least two ways.  First, it replaced the web of IPAs that had been negotiated between individual universities and federal agencies with a uniform policy.  Second, the Act's provisions expressed Congressional support for the negotiation of exclusive licenses between universities and industrial firms for the results of federally funded research.  

The debates surrounding the passage of the Bayh-Dole Act have been analyzed in an excellent paper by Eisenberg (1996).  Here, we wish only to highlight the similarities and differences in the debate over Bayh-Dole and the debates of the 1920s and 1930s over the appropriate role of U.S. universities in patenting and licensing the results of faculty research.  One noteworthy difference was the relatively noncontroversial status of the Bayh-Dole Act.  Although critical comments were raised in the extensive Congressional hearings on the bill during 1978-80, floor debate was minimal and the Act passed by wide margins in both Houses of Congress. 
The acceptance of university patenting of intellectual property, especially that resulting from federally funded research, embodied in this broad support for the Bayh-Dole Act contrasts with the widespread expressions of concern by university administrators and others in the debates of the 1930s over university patenting and licensing.  Many more university administrators in the 1970s also were willing to involve their institutions directly in management of patenting and licensing, rather than relying on the Research Corporation or an autonomous foundation for this task.  Neither the hearings nor the floor debate over Bayh-Dole devoted significant attention to the political risks of university management of patenting and licensing (Eisenberg 1996). 

In many respects, the central justification for the Bayh-Dole Act elevated to the national level the arguments that were widely used during the 1920s and 1930s to justify public universities’ involvement in patenting and licensing.  In a global economy in which scientific and technological knowledge moved across national boundaries and could be exploited far more easily by non-U.S. enterprises than in previous decades, U.S. taxpayers would benefit from federal support of academic R&D only if the results of this research were patented.  This argument repeats the justifications of the prewar period for the widespread involvement of public universities in patenting and licensing—patenting was essential to the capture by state taxpayers of the benefits of their universities’ research activities.  But the majority of the inventions whose licensure was debated during the 1930s were funded by industrial or state government sources, rather than by the federal government.  The elevation of these justifications to the national level, which reflected the rise to dominance of federal agencies as sources of academic research support during the postwar period, meant that both private and public universities faced a similar “public service” obligation to patent and license faculty inventions. 

The similarities between the debates of the 1930s and the 1970s in their conceptualization of the benefits of university patenting and licensing extend as well to the implicit model of technology transfer used to justify these activities. We noted above that proponents of university patenting in both of these debates argued that in the absence of clearly defined property rights, private firms would not invest in the commercial development and application of the results of federally funded academic research.  Remarkably, these arguments in the 1970s relied on little more evidence than those made by proponents more than 50 years earlier. 

The Bayh-Dole debates made frequent references to the tiny percentage of the 28,000‑30,000 patents owned by the federal government (most of which had been obtained during the 1950s and 1960s) that had been commercialized.  Advocates of patents on university research overlooked the fact that title to most of these patents, which resulted from federal defense contracts, had been ceded to the federal government by private contractors who had not invoked their rights under the policies then prevalent in the Defense Department to retain title to the patents.  Many if not most of these inventions had been developed with defense-related federal funds for missions that had few civilian counterparts.  The failure of private firms to exploit these inventions thus may have reflected accurate assessments of their market potential, rather than their patent status. 

3.
University Patents, 1925-1980

A number of scholars have documented the role played by Bayh-Dole in the growth of patenting and licensing by universities since 1980 (Henderson et al 1998; Mowery et al 1999).  But Bayh-Dole is properly viewed as initiating the latest, rather than the first, phase in the history of U.S. university patenting.  Nonetheless, as we pointed out above, many U.S. universities were unenthusiastic about active involvement in patenting prior to the 1970s.  Public universities were more active in patenting than private institutions during much of the pre-Bayh-Dole era, reflecting their incentives to reap the benefits of university research for taxpayers and the importance of applied research at these institutions. By the 1970s, however, both public and private universities became more active and directly involved in patenting. 

In this section, we examine the growth of U.S. university patenting during 1925-1980. We provide an overview of the changing characteristics of active university patenters, changes in the management by universities of their patents, and changes in the technological fields of university patents during this period.  We also consider some reasons for the growth in direct involvement of universities in patent management that became apparent in the 1970s. 

3.1
Basic Trends

Figure I plots the number of patents assigned to American universities, from 1925 to 1980.  Our data cover university patents for every fifth year during 1925-45 (1925, 1925, 1930, 1935, 1940, 1945), and annual counts for 1948-80.
  During the 1925-80 period, U.S. universities’ share of all U.S. utility patents grew from zero to approximately 1%.  After growing during the 1940s and 1950s, the number of university patents remained roughly constant until the 1970s, when university patenting increased significantly. The total number of university patents issued in the 1970s alone is 1.5 times the total number of university patents issued in the previous two decades.
  Although a number of contemporary observers (e.g. AUTM 1998) argue that U.S. university patenting surged after the passage of the Bayh-Dole Act in 1980, Figure I suggests that patenting also grew dramatically during the decade prior to Bayh-Dole.
 

FIGURE I HERE

The heterogeneity among U.S. universities’ patent policies that we noted earlier is reflected in considerable differences among universities in the size and characteristics of the patent portfolios that each acquired during the 1925-80 period.  Patents issued to the nation’s leading pre-1940 research universities (the "Geiger 16") accounted for only half of the population of academic patents (excluding Research Corporation patents) issued during the 1925-45 period (Table V). 

TABLE V HERE

Ivy League institutions such as Harvard, Yale, Columbia and Princeton are missing from the list of “Geiger 16” universities in Table V that obtained patents.  Their absence reflects the aversion to direct institutional involvement with patents that was embodied in their policies that we discussed earlier.  Individual faculty from these universities, however, used the Research Corporation for patent administration as early as the late 1920s (Mowery and Sampat 2000). Moreover, as we noted above, MIT signed an invention administration agreement (IAA) with Research Corporation in 1937. The data in Table V omit considerable patent activity at MIT after 1937 and omit any patents from other “Geiger 16” faculty that were administered by the Corporation.  As of 1940, only 3 of nation's 89 "Research Universities"--as classified by the Carnegie Commission's (1973) taxonomy--had signed Invention Administration Agreements (IAAs) with the Research Corporation. By 1950 this number had increased to 20 (Table VI), and by the mid-1960s nearly two-thirds of the Carnegie Research Universities were Research Corporation clients. 

TABLE VI HERE

Data in Fishman (1996) suggest that MIT generated more patents than any other private university in 1940 and 1945, although under the IAA the patents were assigned to the Research Corporation rather than the Institute.  MIT's prominence in patenting is consistent with the observation (Rosenberg and Nelson 1994) that it was among the most active private U.S. universities in engineering and "applied" scientific research in the early twentieth century. Table V shows that several other private schools active in both engineering and the applied sciences before World War II--the California Institute of Technology and Stanford University--also accounted for a substantial number of patents during the 1925-45 period. 

Public universities are more heavily represented in patenting than private universities during the 1925-80 period, both within the top research universities and more generally (Table V).  Prominent among the public-university patentholders are "land grant" schools with agricultural and engineering experiment stations.  A number of these public universities established affiliated but legally separate research foundations--mimicking WARF--beginning in the late 1920s and early 1930s.  Institutions with such foundations were less likely to outsource patent management functions to Research Corporation, and therefore appear as more prominent patenters in Table V. 

This dominance of overall academic patenting by state universities persisted through much of the postwar era.  But private universities significantly increased their share of total academic patenting from 14% in 1960 to 39% in 1970 and 45% in 1980.
  This increased share is particularly noteworthy, inasmuch as it occurred during a period of growth in overall U.S. university patenting.  Paradoxically, then, the era of increased public funding for academic research was associated with rapid expansion in the role of private universities in managing the patents received by their faculty on publicly and privately funded research.  Moreover, private universities expanded their role in patenting during a period in which the role of US universities in the performance of basic research expanded considerably. 

3.2 Dispersion and entry in university patenting during the 1970s

The 1970s represented the most dramatic period of change in U.S. university patenting during the 1945-80 period, and arguably during the entire 1925-80 period. Overall university patenting grew significantly and became less concentrated among a small group of elite research universities; the Research Corporation’s role diminished sharply, as universities chose to manage their patents themselves; and biomedical inventions increased in importance within university patenting and licensing.  In this section, we analyze the sources of expanded university patenting, focusing on the changing dispersion of patenting among universities and the sources of entry into patenting by universities with limited experience in these activities.

The dynamics of federal support affected growth in the number of university patents and change in the institutional mix of universities that patented. Certainly, the increased academic research base over the postwar period was a necessary condition for the growth of university patenting depicted in Figure I.  But the increased inter-institutional dispersion of federal research funds during the 1960s and 1970s also appears to have affected academic patenting.  In order to explore the existence and extent of such dispersion in patenting, we examined the distribution of university patents among the institutional categories established by the Carnegie Commission (1973).
 


Figure II shows postwar patenting by Research Universities, Doctoral Universities, and Other Institutions (including those not classified by the Carnegie Commission, but excluding Research Corporation patents).  The Research Universities account for the majority of university patents throughout the 1948-80 period.  But the share of patents accounted for by RU2s increased during this period from 5% to 12%, and the concentration of patents within the Research Universities category decreased considerably—note the decline in the Herfindahl-Hirschman indices of university patent concentration, which is especially pronounced after 1970 (Figure III). These trends in patent growth and inter-institutional dispersion in patenting thus appear to track the growth and dispersion of federal funding of U.S. academic research.  Rather than federal patent policy alone, these data suggest that change in the pattern and distribution of postwar federal funding affected the characteristics of postwar U.S. university patenting.

FIGURES II AND III HERE

Another important factor in the growth of overall university patenting, the increased prominence of private universities as patentholders, and the increased dispersion of university patenting, was the decline after 1970 in the importance of the Research Corporation.  The Research Corporation enjoyed rapid growth during the early postwar period as a patent manager (and, therefore, as the assignee) for academic patents.  But the Corporation’s role declined during the 1960s and 1970s, as a growing number of universities chose to manage their patents themselves.  Invention Administration Agreements between academic institutions and the Research Corporation did not stipulate that all university inventions had to be submitted to the Corporation for evaluation.  Indeed, a growing fraction of the Research Corporation’s clients bypassed the Corporation during the 1960s and 1970s, “cherrypicking” their invention portfolios and choosing to independently manage the patenting and licensing of those inventions expected to be especially profitable.  As we noted above, this “cherrypicking” reflected the success of the Research Corporation’s efforts to train university personnel in the management of invention patenting and licensing, as well as a growing willingness of more universities, especially private universities, to manage these patents themselves.

Our analysis of growth in university patenting during the 1970s also separates the sources of this growth into expanded patenting by universities with previous experience in patenting and entry into patenting by those without significant patenting experience, focussing on the Carnegie Research Universities (RU1s and RU2s).  We defined Carnegie Research Universities with ( 10 patents in the 1950-1969 period as "incumbents" and those with <10 patents in the 1950-1969 period  as "entrants."
  Of the 77 Carnegie Research Universities that patented during the 1970s, 53 were entrants. Figure IV shows that growth in university patenting during the 1970s largely reflected increased patenting by “entrants.” 

FIGURE IV HERE

 These entrants came disproportionately from the ranks of the second tier of the Carnegie Research University category, the so-called RU2 institutions.  The data in Figure V show that the RU2s were more heavily represented among “entrant” institutions than among “incumbents.”  This pattern of entry is consistent with increased dispersion of federal research funding among institutions.

FIGURE V HERE

Figures VI-VII show the distribution of entrants' and incumbents' patents among technology fields, overall and by Carnegie class of university. Note that both overall and within classes of universities, entrants’ patents were more heavily dominated by biomedical patents than those of incumbents.  This trend also is consistent with an explanation of entry that emphasizes the increased dispersion of federal research funding, especially in the biomedical research funding that grew most rapidly during the 1970s. 

FIGURES VI-VII HERE


Nearly 80% of the 53 entrant institutions during the 1970s were clients of the Research Corporation as of 1970.  But Research Corporation clients that were "active" in the 1960s-- those that submitted 5 or more disclosures to the Corporation in any year from 1960-1969--account for less than half of all patents issued to entrants in the 1970s, as seen in Table VII.  Entry into patenting during the 1970s is dominated by institutions that were not active Research Corporation clients, or that were not Research Corporation clients, i.e. those with little or no history of patenting. This characteristic of entrant institutions once again suggests that increased inter-institutional dispersion of funding, rather than cherrypicking, inefficiencies at the Corporation, or increased enthusiasm for patenting, drove institutional entry into this activity during the 1970s. 

TABLE VII HERE


A third factor that affected growth in patenting by universities during the 1970s was the granting of IPAs to academic institutions.  Like the subsequent Bayh-Dole Act, IPAs lowered the costs of patenting university inventions resulting from federally funded research.  Slightly more than half (52%) of the 77 Carnegie Research Universities receiving patents during the 1970s had IPAs with either NSF or HEW.
  IPAs were somewhat more common for incumbent institutions (68% had IPAs) than entrants (46%), and significantly more common for RU1s (64% had IPAs) than RU2s (31%). Figure VIII shows that institutions with IPAs dominated the growth of university patenting during the 1970s:

FIGURE VIII HERE

Nonetheless, although IPAs may have induced entry by lowering the costs of patenting, fewer than one-half of entrant institutions had IPAs. Moreover, Figure IX shows that patenting during the 1970s grew for entrants with IPAs and entrants without IPAs.  The diffusion of IPAs alone thus cannot explain entry by universities into patenting.

FIGURE IX HERE


Explaining the contributions to entry of these various factors--increased inter-institutional dispersion of federal research funding, the growth of IPAs, the rising costs and inefficiencies in Research Corporation's "central broker" model, and reduced aversion to university patenting generally and in biomedical technologies in particular--remains an important task for future research. All of these factors appear to have been important influences on increased university patenting during the 1970s. Interestingly, only one of these factors (the IPAs) represented a change in federal policy toward the patenting of publicly funded research.  It is likely that a similarly diverse range of factors, and not the Bayh-Dole Act alone, underpinned the continued growth of U.S. university patenting after 1980. 

3.3 University Patents by Technological Field

A final issue of interest in academic patenting is the distribution among technology fields of university patents during 1925-80. Figure X displays this information for university patents during 1925-1945, and Figure XI displays similar data for the 1948-1980 period. (Both figures exclude Research Corporation patents.) 

FIGURES X AND XI HERE

The data in Figure X highlight the importance of "Chemical" patents in the pre-1940 period. The prominent role of these patents reflects interwar academic research in fields including agricultural chemistry, industrial chemistry, and chemical engineering and strong university-industry linkages in those fields (Rosenberg and Nelson 1994).  Nearly 60% (22/37) of the chemical patents issued to universities during this period were organic compounds.  Some of the "organic compounds" that are classified here as chemicals are vitamins and may be more properly defined as biomedical inventions.
  During the interwar period, U.S. universities made significant contributions to vitamin research and synthesis (Apple 1996), and the most lucrative academic inventions in this period were vitamin-related. These included the Williams-Waterman method for synthesizing vitamin B1 (developed at the University of California and administered by Research Corporation), Milas' vitamin A and B formulations (developed at MIT and administered by Research Corporation), and Steenbock's method for producing vitamin D (administered by WARF). 


 Although data on the distribution of licensing revenues among from university patents are limited, biomedical inventions (including vitamins) appear to have accounted for the vast majority of revenue from university patents issued before Bayh-Dole.  Blumenthal and Epstein (1986) suggest that throughout its history, WARF earned most of its revenues from a handful of biomedical inventions, and Mowery and Sampat (2000) show that this was also true for the Research Corporation from the 1940s to the 1970s.

Thus, in spite of the reluctance of many universities to seek such patents prior to the 1970s, academic medical patents were unusually important revenue sources for licensors throughout the 20th century.  Increased federal financial support for biomedical research during the postwar era is reflected in an increase in the share of biomedical patents within our university patent data.  Much of the growth in university patenting during the 1970s occurred in the biomedical area (Figure XI).  Non-biomedical university patents increased by 90% from the 1968-70 period to the 1978-80 period, but biomedical university patents increased by 295%.  This rapid growth in biomedical patents also reflected the willingness of the major biomedical funding agency (HEW) to negotiate IPAs with more and more universities, as well as increased “cherrypicking” of biomedical patents by Research Corporation clients.  The increased fraction of biomedical research within federal academic R&D funding, as well as the dramatic advances in biomedical science, that occurred during the 1960s and 1970s were important influences on the growth of university patenting during this period.

4. Conclusion

As we suggested in the first part of this paper, US university patent policies and procedures, as well as historical trends in US university patenting, reflect broader changes in the national innovation system. University patenting behavior has historically reflected the unanticipated interaction of an array of federal and state policies, rather than intellectual property regimes alone.  US universities’ lengthy involvement in patenting also has been influenced by the unusual structure of the US university system.  The decentralized system for funding of universities, especially the importance of state government support during the pre-World War II period, created strong incentives for public universities to research of interest to local firms and to patent their inventions for the benefit of state taxpayers.  Public universities dominate our historical data on university patenting for most of the 1925-80 period.  But a significant development in the period immediately prior to the passage of the Bayh-Dole Act is the expanded involvement of private universities in patenting and licensing faculty inventions. 

US universities’ patenting activities were heavily influenced by the dramatic growth and dispersion of federal support for academic research after World War II.  Particularly important were the growth and dispersion of federal biomedical research funding, which expanded the activities of many universities in the types of "use-oriented" research that dominated their postwar patenting and licensing income.  Increased postwar federal biomedical research funding may have contributed to the expanded involvement by private universities in patenting and licensing during the 1970s, but this issue deserves additional analysis. 

Another characteristic of the growth of US university patenting and licensing during the 1970s and after is the remarkable disappearance of the widely remarked reluctance of US universities to become directly involved in the management of such activities.  As we pointed out in the discussion of debates and policies toward patenting, many of the universities that chose to pursue patenting and licensing during much of the 1925-70 period avoided a direct role in management of these activities, utilizing the Research Corporation or other more-or-less autonomous entities.  We have no straightforward explanation for the remarkable shift in institutional and political norms that led US universities to overcome their historical avoidance of such direct involvement in the management of patenting and licensing, and highlight this issue as another important area for future research.  

The lengthy history of US universities’ involvement in patenting, as well as the complex array of federal and other policies that have affected this involvement, underscore the need to exercise caution in evaluating the effects of the Bayh-Dole Act.  Much of the “pre-Bayh-Dole” patenting activity of US public universities, for example, reflects their response to political and financial incentives, rather than federal policies covering intellectual property.  Foreign governments and others wishing to learn from the US experience with the Bayh-Dole Act must recognize the fact that much of the patenting activity that appears to have grown in the wake of the Act is a longstanding characteristic of the US university system that stems from the internationally unique scale and structure of the US university system.  These “embedded” characteristics of the US university system retain strong “national” features in a world in which some scholars argue that “national innovation systems” have lost their national character.

In view of the long history of university patenting, like university-industry relationships more generally, it is disquieting that scholars of science and technology policy and the economics of innovation still do not have persuasive answers to the questions about university patenting that were raised early in the century.  Do patents harm the culture of university research or threaten the practice of "open science"?  Does the prospect of patenting divert attention away from fundamental research?  Does involvement in the business aspects of patenting threaten public support for universities?  Are patents necessary for technology transfer, and how do their costs and benefits vary across different types of university research outputs?  The growth of university patenting and the continued importance of universities for economic growth in “knowledge economies” make these questions important ones for future research. 
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[image: image13.wmf]Figure II: University Patents by Class of University, 1948-1980
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[image: image24.wmf]Figur III: Herfindahl-Hirschman Index of University Patenting, Carnegie RU1s and RU2s
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[image: image2.wmf]Figure V: Share of Patents by RU1s, RU2s
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[image: image3.wmf]Figure VI: Technology Distribution of Carnegie Research University Patents, Incumbents

versus Entrants

0%

20%

40%

60%

80%

100%

Incumbent

Entrant

Other

Mechanical

Electronics, Optical, Nuclear

Drugs and Medical

Chemicals (Excluding Drugs)



[image: image4.wmf]Figure VII: Technology Distribution of Carnegie RU1 Patents, Incumbents versus Entrants
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[image: image5.wmf]Figure VIII: Patenting by Carnegie Research Universities, by IPA status
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[image: image15.wmf]Figure X: Technological Field Distribution of University Patents, 1925-1945
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[image: image16.wmf]Figure XI: Technological Field Distribution of University Patents, 1948-1980
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[image: image17.wmf]Figur III: Herfindahl-Hirschman Index of University Patenting, Carnegie RU1s and RU2s
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[image: image7.wmf]Table II: Research Corporation Invention Administration Agreements, 1946-1979

Year

Number of Institutions with Invention Administration Agreements

1946

6

1947

10

1948

17

1949

24

1950

37

1951

44

1952

52

1953

60

1954

75

1955

83

1956

89

1957

96

1958

103

1959

112

1960

122

1961

134

1962

140

1963

159

1964

175

1965

183

1966

189

1967

195

1968

206

1969

215

1970

219

1971

238

1972

251

1973

257

1974

263

1975

267

1976

272

1977

275

1978

273

1979

278


[image: image8.wmf]Table III: Concentration of Federal R&D Funds in Universities Receiving the Largest Obligations, 1963-1975

(Reprinted from Smith and Karlevsky, 1975)

Year

Top 10

Top 20

Top 50

Top 100

1963

32.8%

49.5%

71.9%

89.5%

1964

30.8%

47.1%

71.6%

88.9%

1965

30.0%

45.8%

70.5%

88.8%

1966

29.6%

45.4%

69.9%

88.7%

1967

29.1%

44.9%

69.6%

88.1%

1968

27.7%

43.1%

67.4%

86.7%

1969

27.4%

43.2%

67.3%

86.1%

1970

27.8%

43.3%

67.6%

86.1%

1971

27.1%

42.7%

67.2%

85.8%

1972

27.4%

42.8%

67.0%

85.3%

1973

27.1%

42.4%

67.1%

85.1%

1974

27.3%

42.8%

67.2%

85.7%

1975

25.8%

41.4%

66.2%

85.0%


[image: image9.wmf]Table IV: Concentration of DHEW Funds in Universities Receiving the Largest Obligations, 1965 and 1972

(Adapted from DHEW, 1974)

Number of Institutions

Percent of Total Funds, 1965

Percent of Total Funds, 1972

Top 10

19.3%

14.6%

Top 25

37.8%

29.6%

Top 50

56.6%

44.1%

Top 100

74.2%

60.7%



[image: image10.wmf]TABLE V: PATENTING BY UNIVERSITIES, 1925-1945

(Note: Data Collected At Five Year Intervals)

Geiger 16

Total Patents

Others

Total Patents

California Institute of Technology

10

Purdue University

13

University of Illinois

7

Washington State University

7

University of Minnesota

7

Iowa State University

6

Stanford University

5

Illinois Institute of Technology

4

University of Michigan

4

Carnegie Mellon University

3

University of Pennsylvania

4

Other

2

University of Wisconsin

4

Ohio State University

2

University of California

3

University of Kansas

2

Cornell University

2

Fordham University

1

Massachusetts Institute of Technology

2

Louisiana State University and Agricult

1

Saint Louis University

1

Tennessee State University

1

University of Cincinnati

1

University of Iowa

1

University of New Hampshire

1

Total

48

Total

46


Table VI: Carnegie Research Universities with Research Corporation IAAs


















Number with IAAs with Research Corporation








Percent with IAAs with Research Corporation







Type of University
1950
1955
1960
1965
1970
1975
1980

RU1 and RU2 (N=89)
20
39
51
59
62
68
68


22%
44%
57%
66%
70%
76%
76%










     - Public (N=54)
11
22
33
40
40
43
43


20%
41%
61%
74%
74%
80%
80%










     - Private (N=35)
9
17
18
19
22
25
25


26%
49%
51%
54%
63%
71%
71%










[image: image11.wmf]Table VII: Patenting in the 1970s by Entrants: Research Corporation Clients and Others

Institution

Number of Universities

Total Patents, 1970-1980

Research Corporation Clients That Were "Active" in 1960s

23

236

Research Corporation Clients That Were Not "Active" in 1960s

19

248

Other

11

112
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� McCusick (1948) suggests that "At the beginning of the Depression decade … [t]wo different factors had turned university attention to the patent problem: first, a steady growth of research sponsored cooperatively by industry demanded a generally applicable policy toward resulting patents, and, secondly, spectacular inventions on university campuses demanded immediate concern with patent policy" (212). Moreover, he notes that the frequency of such "spectacular inventions" increased dramatically over the 1930s. Sevringhaus (1932), Gregg (1933), Henderson (1933), and Gray (1936) all provide additional contemporary accounts of these debates. 


� The Report, entitled "The Protection by Patents of Scientific Discoveries," deals with patents on "scientific discoveries" generally, not just from universities. But most of the discussion (even outside of Part III, which specifically deals with "University Patents") is concerned with patenting by universities and other non-profit institutions, as opposed to by scientists working in firms or independently. 


� It was well recognized that the traditional argument for patent protection, on the necessity of patents to induce inventions, was misplaced in the context of scientific discoveries.  The AAAS report quoted Waite of the University of Michigan Law School, who noted "[C]ertainly nobody supposes the need to offer rewards for the discovery of scientific truths. The best minds in the world are already searching for these truths. There are no better minds to be brought into the game by hope of reward" (AAAS 1934, 34).  


� The Committee’s cautious language indicates an awareness that in some instances commercial development could proceed apace without patent protection. This distinction was largely ignored in the debates that led to the passage of Bayh-Dole (U.S. Senate 1979; Mowery et al. 1999).


� The Committee quotes Hoskins and Wiles (1921) who note: "There is at large a type of engineer commonly called a 'patent pirate,' who thrives by monopolizing the practical applications of the abstract discoveries of others. The patent pirate is a menace to industry and a parasite on the community. Nothing would so hamper his activities as to have the real discoverer take out broad patents in every case." These scholars also suggested that "industry at large would be vastly better off if all discoveries were patented as fast as they are made providing only that a liberal policy was followed in licensing the use of these discoveries.'  Hoskins and Wiles are less successful, however, in explaining why publication alone, which would place the knowledge in the public domain and reduce the novelty and nonobviousness of any patents based on such work, could not deter attempts to "pirate" scientific research.


�  The Committee’s report quoted Sevringhaus (1932): "The public is thereby protected against certain ruinous types of exploitation. Assurance can be gained that technical processes are used in dependable ways. Even the publicity may be kept on a satisfactorily high plane" (233-4).





� The AAAS Committee Report characterized the following position, in an article in the Journal of Bacteriology, as typical: "The invention of an improvement in the mechanism of automobiles, or of a shoe-buckle, concerns matters of convenience or luxury, and can be dispensed with easily by those who are forced to do without them. The relief of the sick and the prevention of unnecessary sorrow by the maintenance of individual and public health are matters in a different category. As soon as we are in possession of the knowledge of principles or methods which can contribute to these purposes their free utilization becomes a public necessity; and any procedure which inhibits their most rapid and effective application to the needs of the community would seem to us as unjustified as the cornering of the wheat market or the patenting of the process of making bread" (15). 


� Palmer (1957) later noted that patents at agricultural and engineering experiment stations in particular were infrequent, and were taken out only as a mechanism to protect the public. Typically, they were licensed on a non-exclusive and royalty-free basis. 


� Universities had, of course, considered the possibility of patent profits before, but they had usually spurned the proposition, believing that with the bad publicity that might accompany patent exploitation the university endowment might in the end actually suffer financially. This last fear, though still effective in the thirties, was overpowered by compelling needs for new sources of income. University administrators turned to working out methods of patent management that would not be detrimental to their public relations.” (McKusick, 1948, p. 213) 


� According to Apple (1996) Steenbock sought to ensure  that "…business matters would not concern or distract the university from its educational mandate; yet academe could reap the rewards from a well-managed patent whose royalties would pay for other scientific work" (42).


� Indeed, these and other actions eventually led the Department of Justice to charge Wisconsin with antitrust violations, further sullying its reputation. 


� Of these 85 policies, 3 were adopted prior to 1930; 6 between 1931 and 1935; 12 between 1936 and 1940; 19 between 1941 and 1945; 25 between 1946 and 1950; and 20 between 1951 and 1955.


� “Patent management is a complicated business and is expensive. It requires a high degree of legal competence, administrative astuteness, and promotional zeal--a combination of talent not always readily available in an educational institution. The patent search is a specialized technical job. The preparation and processing of patent applications is exacting work for legal counsel. The administration of patent rights demands careful attention to intricate details and constant watch for infringement. The exploitation and disposal of patents, through sale and licensing agreements, requires salesmanship of a high order. It is natural, therefore, that most educational institutions make every effort to avoid becoming directly involved in the intricate legal and commercial aspects of patent management.” (Palmer, 1947)


� These numbers should be interpreted cautiously; the Research Corporation administered patents not only for universities, but also for other nonprofit institutions. The number of Invention Administration Agreements reported includes those for all institutions, although the vast majority of such agreements were with universities. Table VI which is limited to "research universities," shows growth in the number of institutions with IAAs over this period. 


� Columbia's policy thus continued "It is recognized, however, that there may be exceptional circumstances where the taking out of a patent will be advisable in order to protect the public. These cases must be brought to [administration] for its consideration and approval".  


� According to the "Report on University Patent Fund and University Patent Operations for the Year ended June 30, 1968" of the Board of Regents of the University of California, "The United States Public Health Service (PHS) of the Department of Health, Education, and Welfare is revising its Institutional Agreements under which patent rights can be retained by educational institutions.  The PHS intends to make these Institutional Agreements available to many more institutions than at present.  At the same time, it is making its patent provisions more restrictive.  Most objectionable of the provisions included in the draft under consideration are: (1) a limitation on the amount of royalty the University can share with its inventors, and (2) a requirement that the University and its licensees provide the Government with copies of all licenses, and that the University incorporate into commercial licenses the provisions of the Institutional Agreement." (11/1/68, p. 4).


� These uncertainties were compounded by the fact that, dating back to a 1920 order by the Attorney General, agencies were not legally allowed to turn over title to contractors without legislative approval. Though agencies like DOD, HEW, and NSF had gotten around this via maintenance of "march in" rights, there was still considerable uncertainty about whether these would hold up in court.


� The population of university assignees includes the union of all assignees designated as "universities" in the Case Western-NBER US Patents database and all institutions designated as research or doctoral universities in the Carnegie Commission's 1973 report. To collect patents assigned to these universities, we searched the U.S. Patent and Trademark Office's Annual Reports for patents assigned to these institutions 1920-1965 (there were none in 1920, other than patents assigned to the Research Corporation), the DIALOG Corporation's Patents/CLAIMS database for patents from 1963-1980, and the Case Western-NBER database for patents from 1975-1980.  Searches of multiple sources for the 1963-1965 period and the 1975-1980 produced similar results.  Unless otherwise specified, "university patents" refer to this entire sample of patents. 


� It is noteworthy that the increase in university patenting over the 1970s occurred while overall U.S. patenting was decreasing.


� Importantly, while the growth of university patenting in the 1970s was impressive (the average compounded growth rate was 4.7% annually between 1971 and 1980) it was considerably higher in the 1980s (the average compounded growth rate was 11.6% between 1981 and 1990). However, the average compounded growth rate of university patents as a share of total utility patents was similar over these periods, 7.4% in the 1970s and 7.7% in the 1980s. 


� These calculations exclude Research Corporation patents.


� In its 1973 report, the Carnegie Commission on Higher Education classified the nation's 173 doctorate granting institutions as Research Universities and Doctoral Universities. Institutions that awarded at least 50 doctorates in 1969-1970 and were among the 50 leading recipients of federal financial support in at least two of the three years 1968-1969, 1969-1970, 1970-1971 were classified as "Research University I" (RU1). Institutions that awarded at least 50 doctorates in 1969-1970 and ranked in between 50th and 100th in federal financial support in two of the three years were classified as "Research University 2" (RU2).  Our “Doctoral Universities” category includes all other institutions that granted more than 10 patents in the 1969-1970 period. To collect patents for these institutions, we classified multi-campus universities by the maximum ranking of any campus in the system, a procedure that is necessary because patents are typically assigned at the university, not the campus, level. This procedure yielded 89 unique "Research Universities" (49 RU1s and 40 RU2s) and 73 “Doctoral Universities.”  Within these groups, 79 of the Research Universities (all 49 of the RU1s, 30 of the RU2s) and 40 of the Doctoral Universities had at least one patent during the 1948-1980 period. 


� The basic trends presented below are not affected by using threshold values other than 10. 


�Of the 40 institutions with IPAs, 23 had an IPA only with HEW, 1 only with NSF, and 16 with both agencies. 


� The technological areas we use here are based on a concordance from U.S. patent classes to technological fields developed by Adam Jaffe, and reported in Jaffe, Fogarty, and Banks (1999). 
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[image: image21.wmf]Figure X: Technological Field Distribution of University Patents, 1925-1945
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Institution

Formal Systemwide 

Patent Policy

University Asserts 

Rights to Non-

Sponsored 

Research

Restrictions on 

Medical Patents

Patent Management

Illinois

Yes

Yes

No

Michigan

No

No

No

Minnesota

No

No

No

Wisconsin

Yes

No

No

Wisconsin Alumni 

Research Foundation

California

Yes

No

No

Columbia

Yes

No

No

University Patents Inc; 

Research Corporation

Harvard

Yes

No

Yes

Penn 

Yes

No

Yes

MIT

Yes

Yes

No

Research Corporation

Cornell

No

Yes

No

Cornell Research 

Foundation, Unc. 

Johns Hopkins

Yes

No

Yes

Princeton

Yes

No

No

Research Corporation

Yale

Yes

No

No

Stanford

Yes

Yes

No

Chicago

Yes

No

Yes

California Institute of Technology

No

No

No

Sources: Spencer (1939); Potter (1940)
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Figure VII: Technology Distribution of Carnegie RU2 Patents, Incumbents versus  Entrants
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Figure IV: Patenting in 1970s by Entrants, Incumbents 
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Figure IX: Patenting By Carnegie Research Universities, by IPA Status, 
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TABLE 3

		Table III: Research Corporation Invention Administration Agreements, 1946-1979

		Year		Number of Institutions with Invention Administration Agreements

		1946		6

		1947		10

		1948		17

		1949		24

		1950		37

		1951		44

		1952		52

		1953		60

		1954		75

		1955		83

		1956		89

		1957		96

		1958		103

		1959		112

		1960		122

		1961		134

		1962		140

		1963		159

		1964		175

		1965		183

		1966		189

		1967		195

		1968		206

		1969		215

		1970		219

		1971		238

		1972		251

		1973		257

		1974		263

		1975		267

		1976		272

		1977		275

		1978		273

		1979		278





TABLE 4

		Table IV: Concentration of Federal R&D Funds in Universities Receiving the Largest Obligations, 1963-1975

		(Reprinted from Smith and Karlevsky, 1975)

		Year		Top 10		Top 20		Top 50		Top 100

		1963		32.8%		49.5%		71.9%		89.5%

		1964		30.8%		47.1%		71.6%		88.9%

		1965		30.0%		45.8%		70.5%		88.8%

		1966		29.6%		45.4%		69.9%		88.7%

		1967		29.1%		44.9%		69.6%		88.1%

		1968		27.7%		43.1%		67.4%		86.7%

		1969		27.4%		43.2%		67.3%		86.1%

		1970		27.8%		43.3%		67.6%		86.1%

		1971		27.1%		42.7%		67.2%		85.8%

		1972		27.4%		42.8%		67.0%		85.3%

		1973		27.1%		42.4%		67.1%		85.1%

		1974		27.3%		42.8%		67.2%		85.7%

		1975		25.8%		41.4%		66.2%		85.0%





TABLE 5

		Table V: Concentration of DHEW Funds in Universities Receiving the Largest Obligations, 1965 and 1972

		(Adapted from DHEW, 1974)

		Number of Institutions		Percent of Total Funds, 1965		Percent of Total Funds, 1972

		Top 10		19.3%		14.6%

		Top 25		37.8%		29.6%

		Top 50		56.6%		44.1%

		Top 100		74.2%		60.7%





TABLE 6

		TABLE V: PATENTING BY UNIVERSITIES, 1925-1945

		(Note: Data Collected At Five Year Intervals)

		Geiger 16				Total Patents				Others				Total Patents

		California Institute of Technology				10				Purdue University				13

		University of Illinois				7				Washington State University				7

		University of Minnesota				7				Iowa State University				6

		Stanford University				5				Illinois Institute of Technology				4

		University of Michigan				4				Carnegie Mellon University				3

		University of Pennsylvania				4				Other				2

		University of Wisconsin				4				Ohio State University				2

		University of California				3				University of Kansas				2

		Cornell University				2				Fordham University				1

		Massachusetts Institute of Technology				2				Louisiana State University and Agricult				1

										Saint Louis University				1

										Tennessee State University				1

										University of Cincinnati				1

										University of Iowa				1

										University of New Hampshire				1

		Total				48				Total				46





TABLE 7

		Table VII: Carnegie Research Universities with Research Corporation IAAs

				Number with IAAs with Research Corporation

				Percent with IAAs with Research Corporation

		Type of University		1950		1955		1960		1965		1970		1975		1980

		RU1 and RU2 (N=89)		20		39		51		59		62		68		68

				22%		44%		57%		66%		70%		76%		76%

		- Public (N=54)		11		22		33		40		40		43		43

				20%		41%		61%		74%		74%		80%		80%

		- Private (N=35)		9		17		18		19		22		25		25

				26%		49%		51%		54%		63%		71%		71%

		RU1 Only (N=49)		15		25		31		33		34		35		34

				31%		51%		63%		67%		69%		71%		69%

		- Public (N=27)		6		10		15		18		18		18		18

				22%		37%		56%		67%		67%		67%		67%

		- Private (N=22)		9		15		16		15		16		17		16

				41%		68%		73%		68%		73%		77%		73%

		RU2 Only (N=40)		5		14		20		26		28		33		34

				13%		35%		50%		65%		70%		83%		85%

		- Public (N=27)		5		12		18		22		22		25		25

				19%		44%		67%		81%		81%		93%		93%

		- Private (N=13)		0		2		2		4		6		8		9

				0%		15%		15%		31%		46%		62%		69%





TABLE 8

		Table VIII: Patenting in the 1970s by Entrants: Research Corporation Clients and Others

		Institution		Number of Universities		Total Patents, 1970-1980		Patents/  University

		Research Corporation Clients That Were "Active" in 1960s		23		236		10.26

		Research Corporation Clients That Were Not "Active" in 1960s		19		248		13.05

		Other		11		112		10.18
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		1954		0		0		0		103.4185578857		0		0		0		0		0		0		0		11.4909508762		0		0		0		2.872737719		0		0		25.8546394714		0		0		0		0		0		0		183.855214019		0		0		2.872737719		0		71.8184429762		0		0		103.4185578857		0		0		2.872737719		0		0		0		0		0		71.8184429762		0		0		0		0		0		0		0		183.855214019		0		0		0		2.872737719		0		2.872737719		25.8546394714		2.872737719		0		0		0		0		2.872737719		0		0		0		11.4909508762		0		0		0		0		45.9638035047		0		0		0		0		0		0		858.9485779948

		1955		0		0		0		20.6611570248		5.1652892562		0		0		0		0		0		0		0		0		0		5.1652892562		46.4876033058		0		0		0		0		0		0		5.1652892562		0		0		129.132231405		0		0		20.6611570248		0		46.4876033058		0		0		46.4876033058		0		0		0		0		0		0		0		0		129.132231405		0		0		0		0		0		0		0		418.3884297521		0		0		0		0		0		46.4876033058		20.6611570248		0		0		0		0		0		0		0		0		0		5.1652892562		0		0		0		0		46.4876033058		0		0		0		0		0		0		991.7355371901

		1956		0		0		0		6.5746219592		1.6436554898		0		0		0		0		0		0		14.7928994083		0		6.5746219592		1.6436554898		59.1715976331		0		0		26.2984878369		0		0		0		0		0		0		26.2984878369		1.6436554898		0		0		0		105.1939513478		0		1.6436554898		59.1715976331		0		0		0		0		0		0		0		0		41.0913872452		0		0		0		0		0		0		0		420.7758053912		14.7928994083		0		0		0		0		59.1715976331		14.7928994083		0		0		0		1.6436554898		0		0		0		0		0		6.5746219592		0		0		0		0		14.7928994083		0		0		0		0		0		0		884.2866535174

		1957		0		0		0		22.6757369615		2.5195263291		0		0		0		0		22.6757369615		0		0		0		2.5195263291		0		40.3124212648		0		0		10.0781053162		0		0		0		0		0		0		22.6757369615		0		0		0		0		62.9881582263		0		2.5195263291		62.9881582263		0		0		0		0		0		0		0		0		62.9881582263		0		0		0		0		0		0		0		566.8934240363		0		0		0		0		0		10.0781053162		10.0781053162		0		0		0		2.5195263291		0		0		0		0		0		0		0		0		0		0		251.952632905		0		0		0		0		0		0		1156.462585034

		1958		0		0		0		75.6143667297		0		0		0		0		0		2.1003990758		0		2.1003990758		0		0		8.4015963033		2.1003990758		0		0		0		0		0		0		0		0		0		75.6143667297		0		0		0		0		33.6063852132		0		2.1003990758		8.4015963033		0		0		0		8.4015963033		0		0		0		0		134.4255408528		0		0		0		0		0		0		0		680.5293005671		0		0		0		0		0		18.9035916824		33.6063852132		2.1003990758		0		0		0		0		8.4015963033		0		0		0		2.1003990758		0		0		0		0		75.6143667297		0		0		0		0		0		0		1174.1230833858

		1959		0		0		0		9.3710953769		0		0		0		0		0		0		0		9.3710953769		0		0		26.0308204915		51.0204081633		0		0		0		1.0412328197		0		0		0		0		0		51.0204081633		0		0		0		0		51.0204081633		0		0		4.1649312786		0		0		0		0		0		0		0		0		149.9375260308		0		0		4.1649312786		0		1.0412328197		0		0		459.1836734694		0		4.1649312786		0		0		0		1.0412328197		37.4843815077		0		0		0		0		0		1.0412328197		0		0		1.0412328197		9.3710953769		1.0412328197		1.0412328197		0		0		125.9891711787		0		0		0		0		0		0		999.5835068721

		1960		0		0		0		34.6020761246		0		0		0		0		0		0		0		105.9688581315		0		0		0		77.8546712803		0		0		0		0		0		0		0		0		0		19.4636678201		0		0		0		0		34.6020761246		0		0		2.1626297578		0		0		0		0		0		0		0		0		553.6332179931		0		0		0		0		0		0		0		216.2629757785		0		2.1626297578		0		0		0		8.6505190311		34.6020761246		0		0		0		0		0		0		0		0		0		19.4636678201		0		0		0		0		105.9688581315		0		0		0		0		0		0		1215.3979238754

		1961		0		0		0		35.4308390023		0		0		0		0		0		0		1.4172335601		1.4172335601		0		0		0		90.7029478458		0		0		1.4172335601		0		0		0		0		0		1.4172335601		51.0204081633		1.4172335601		0		0		0		114.7959183673		0		12.7551020408		5.6689342404		0		0		1.4172335601		0		0		0		0		0		114.7959183673		0		0		0		0		0		0		0		566.8934240363		1.4172335601		1.4172335601		0		0		0		1.4172335601		5.6689342404		0		0		0		0		0		0		0		0		1.4172335601		5.6689342404		0		1.4172335601		0		0		69.4444444444		0		0		0		0		0		0		1088.4353741497

		1962		0		0		0		27.1267361111		0		0		0		0		0		0		1.0850694444		27.1267361111		0		0		1.0850694444		108.5069444444		0		0		0		0		0		0		0		0		0		1.0850694444		0		0		0		0		212.6736111111		0		0		0		0		1.0850694444		0		0		0		1.0850694444		0		0		39.0625		0		0		0		0		0		0		0		678.1684027778		0		0		0		0		0		1.0850694444		17.3611111111		0		0		0		0		0		1.0850694444		0		0		0		17.3611111111		0		0		1.0850694444		0		183.3767361111		0		0		1.0850694444		1.0850694444		0		0		1321.6145833333

		1963		0		0		0		16.4353542732		0		0		0		0		0		0		1.8261504748		29.2184075968		0		182.6150474799		7.3046018992		1.8261504748		0		7.3046018992		0		7.3046018992		0		0		0		0		16.4353542732		7.3046018992		0		0		0		0		16.4353542732		0		0		0		0		0		0		0		0		0		0		0		262.9656683711		0		0		0		0		0		0		0		7.3046018992		0		1.8261504748		0		1.8261504748		0		16.4353542732		29.2184075968		0		0		0		0		0		1.8261504748		1.8261504748		0		0		1.8261504748		0		0		0		0		357.9254930606		0		1.8261504748		0		0		0		0		978.8166544923

		1964		2.3668639053		0		0		21.3017751479		0		0		0		0		0		0		0		2.3668639053		0		0		2.3668639053		2.3668639053		0		0		2.3668639053		191.7159763314		0		0		0		0		0		21.3017751479		0		0		0		0		115.9763313609		0		0		9.4674556213		0		0		2.3668639053		2.3668639053		0		0		0		0		400		0		0		2.3668639053		0		0		0		0		9.4674556213		0		9.4674556213		0		0		0		2.3668639053		9.4674556213		0		0		0		0		0		0		0		0		0		9.4674556213		0		2.3668639053		0		0		236.6863905325		0		0		0		0		0		0		1057.9881656805

		1965		0		0		0		29.2184075968		0		0		0		0		0		0		0		7.3046018992		0		0		0		89.4813732652		0		1.8261504748		0		147.9181884587		0		0		0		7.3046018992		0		1.8261504748		0		0		0		0		45.65376187		0		1.8261504748		0		0		0		0		1.8261504748		0		0		0		0		220.9642074507		0		0		0		0		0		0		0		45.65376187		0		1.8261504748		0		147.9181884587		0		0		16.4353542732		0		0		0		0		0		0		0		0		16.4353542732		7.3046018992		0		0		0		0		89.4813732652		0		0		0		0		0		0		880.2045288532

		1966		0		0		0		26.7538644471		0		0		0		0		0		2.9726516052		0		26.7538644471		0		0		11.8906064209		190.2497027348		0		6.6884661118		0		214.774078478		0		0		6.6884661118		0		11.8906064209		18.5790725327		2.9726516052		0		0		0		0.7431629013		0		2.9726516052		0.7431629013		0		0		0.7431629013		0.7431629013		0.7431629013		0		0		0		240.7847800238		0		0		0		0		0		0		0		11.8906064209		0		2.9726516052		2.9726516052		0		0		0		11.8906064209		0		0		0		0		0		0		0		0		0		0		0		0		0		0		74.3162901308		0		0		0.7431629013		0		0		0		872.4732461356

		1967		0.7431629013		0		0		47.5624256837		0		0		0		0.7431629013		0.7431629013		6.6884661118		0.7431629013		36.4149821641		0		0		2.9726516052		89.9227110583		0		11.8906064209		0		74.3162901308		0		0		0.7431629013		0		0.7431629013		26.7538644471		2.9726516052		0		0.7431629013		0		18.5790725327		0		0		0		0		0		0		0		0.7431629013		0		0.7431629013		0		582.6397146254		0		0		0		0		0		0		0		6.6884661118		0		2.9726516052		2.9726516052		0		0		0.7431629013		36.4149821641		0		0		0		0		0		0		0		0		0		0.7431629013		0		0		0		0		11.8906064209		0		0		0.7431629013		0		0		0		970.5707491082

		1968		0		0		0		145.1589490492		0		0		0		0		0		5.806357962		0		1.4515894905		0		0		13.0643054144		36.2897372623		0		36.2897372623		0		245.3186238932		0		0		0		1.4515894905		0		52.2572216577		1.4515894905		0		1.4515894905		0		13.0643054144		0		0		0		0		0		0		0		0		0		0		0		326.6076353607		0		0		0		0		1.4515894905		0		0		13.0643054144		0		0		13.0643054144		0		0		0		23.2254318479		1.4515894905		0		0		0		0		0		0		0		0		0		0		1.4515894905		0		0		23.2254318479		0		0		0		0		0		0		956.5974742343

		1969		0.4756242568		0		0		68.4898929845		0		0		0		0.4756242568		0		1.9024970273		0		4.2806183115		0		0		17.1224732461		17.1224732461		11.8906064209		0.4756242568		0		457.0749108205		0		0		0.4756242568		0		4.2806183115		47.5624256837		7.6099881094		0		0		0		11.8906064209		0		0		0.4756242568		0		0		0.4756242568		0		0		0		0		0		273.9595719382		0		0		0		0		0		0		0		38.5255648038		1.9024970273		0.4756242568		0.4756242568		0		0		0		7.6099881094		0		0		0		0		0		0		0		0		0		4.2806183115		0		4.2806183115		0		0		4.2806183115		0		0		0		0		0		1.9024970273		989.774078478

		1970		0		0		0		4.4011932124		0		1.9560858722		0		0		0		12.2255367011		0		0.489021468		0		0		48.9021468042		39.6107389114		1.9560858722		0.489021468		0		633.771822583		0		0		0		0		7.8243434887		95.8482077363		12.2255367011		0		0		0		23.9620519341		0		0		0		0		1.9560858722		0.489021468		0		1.9560858722		0		0		0		158.4429556458		0.489021468		0		0		0		0		0		0		7.8243434887		0		0		4.4011932124		0		0		0		23.9620519341		0		0		0		0		0		0		0		0		0		0.489021468		0		4.4011932124		0		0		0.489021468		0		0		0.489021468		0		0		0		1089.0508093305

		1971		0		0		0		56.0496439704		0.2859675713		4.5754811404		0		0		0		4.5754811404		1.1438702851		1.1438702851		0		0		18.3019245618		208.4703594612		1.1438702851		0		0.2859675713		208.4703594612		0		0		2.5737081415		0		7.1491892819		56.0496439704		0.2859675713		0		0		0		4.5754811404		0		0		1.1438702851		0		0		0.2859675713		0		0		0		0		0		82.6446280992		0		0		0		0.2859675713		0		0		0		4.5754811404		0		1.1438702851		4.5754811404		0.2859675713		0		0		4.5754811404		0		0		0.2859675713		0.2859675713		0		4.5754811404		0		0		0		4.5754811404		0		23.1633732735		0		0		34.6020761246		0		0		0		1.1438702851		0		0		743.22971775

		1972		0		0		0		89.1975308642		0		1.2345679012		0		2.7777777778		0		0.3086419753		0.3086419753		0		0		0		7.7160493827		37.3456790123		15.1234567901		4.9382716049		0		241.975308642		1.2345679012		0.3086419753		1.2345679012		0		0		44.4444444444		2.7777777778		0		0		0		30.8641975309		0		0		2.7777777778		0		1.2345679012		4.9382716049		0		0		0		0		0		79.012345679		0		0		0		0.3086419753		0		0		0		15.1234567901		0		0.3086419753		1.2345679012		0		0		0		25		0		0.3086419753		0.3086419753		0		0		0.3086419753		0		0		0		0.3086419753		0		19.7530864198		0		0		44.4444444444		0		0.3086419753		0		0		0		0.3086419753		677.7777777778

		1973		0		0		0		54.8696844993		0		1.1197894796		0.2799473699		0		0		1.1197894796		0.2799473699		2.5195263291		0		0		1.1197894796		54.8696844993		6.9986842474		2.5195263291		0.2799473699		447.9157918311		0.2799473699		1.1197894796		2.5195263291		0		1.1197894796		17.9166316732		2.5195263291		0		0		0		4.4791579183		0		0		10.0781053162		0		0.2799473699		1.1197894796		0		0		0		0		0		174.967106184		0		0		0		0		0.2799473699		0		0		17.9166316732		0		1.1197894796		2.5195263291		0		0		0		10.0781053162		0		0		0		0		0		1.1197894796		0		0		1.1197894796		0		0		2.5195263291		0.2799473699		0.2799473699		47.3111055122		0		0		0.2799473699		0		0		0.2799473699		875.39542566

		1974		0		0		0		65.0364203954		0.2890507573		2.6014568158		0		0		0		2.6014568158		0.2890507573		7.2262689328		0		0		0		115.6203029252		4.624812117		2.6014568158		0		395.7104867615		0		0.2890507573		0		0		0.2890507573		2.6014568158		0.2890507573		0		0		0		0.2890507573		0		0		14.1634871083		0		7.2262689328		2.6014568158		0		0		0		0		0		139.9005665395		0		0		0.2890507573		0		0.2890507573		0		0		23.4131113424		0		0		10.4058272633		0		0		4.624812117		4.624812117		1.1562030293		1.1562030293		0		0.2890507573		0		1.1562030293		0		0		2.6014568158		0.2890507573		0		1.1562030293		2.6014568158		0		18.499248468		0		0		0		0.2890507573		0		0		837.0909931784

		1975		0		0		0.1665972511		121.449396085		0.1665972511		0		0.1665972511		0.1665972511		0		4.1649312786		0.1665972511		0.1665972511		0		0.1665972511		0.1665972511		37.4843815077		16.6597251145		4.1649312786		0		322.5322782174		0		0		0.6663890046		0		0		2.6655560183		0.6663890046		0		0.1665972511		0		28.1549354436		0		0.1665972511		42.6488962932		0		2.6655560183		0		0		0		0		0		0		48.146605581		0.6663890046		0.6663890046		0		0		0.6663890046		0		0.1665972511		13.4943773428		0		0.6663890046		0		0.1665972511		1.4993752603		0		4.1649312786		1.4993752603		4.1649312786		0.1665972511		0		0		0.1665972511		0		0		2.6655560183		0		0		4.1649312786		0		0.6663890046		48.146605581		0.1665972511		0		0		0.6663890046		0		1.4993752603		719.8667221991

		1976		0.1293928886		0		0		41.9232958957		0.5175715543		2.0702862171		0		0		0		15.6565395166		0		0.1293928886		0		0		2.0702862171		25.3610061591		1.1645359971		1.1645359971		0		450.4166451012		2.0702862171		0		0		0		0		6.3402515398		0.5175715543		0		0		0.1293928886		29.1133999275		0		0.5175715543		46.7108327726		0		0		0.5175715543		0		0		0		0		0.1293928886		62.6261580664		0.1293928886		0		0.1293928886		0		0.5175715543		0		0		25.3610061591		1.1645359971		0.5175715543		0		0		0.1293928886		0.5175715543		1.1645359971		3.2348222142		0		0		0		0		0.5175715543		0		2.0702862171		3.2348222142		0		0		6.3402515398		1.1645359971		0.5175715543		51.7571554267		0.1293928886		0.5175715543		0		0.1293928886		0		0.5175715543		789.0378344806

		1977		0.132231405		0.5289256198		0		33.8512396694		0.132231405		1.1900826446		0.5289256198		0		0		13.2231404959		0		0.5289256198		0.132231405		0		2.1157024793		29.7520661157		10.7107438017		0.5289256198		1.1900826446		201.1239669421		0		0		0		0		0.5289256198		10.7107438017		0.5289256198		0		0.132231405		0		19.041322314		0.132231405		0.132231405		42.8429752066		0		0		0.5289256198		0		0		0		0		0		82.6446280992		0.132231405		1.1900826446		0		0		0.132231405		0.132231405		0.132231405		16		1.1900826446		0		0.132231405		0		0		8.4628099174		3.305785124		0		0.132231405		0		0		0.132231405		3.305785124		0		0.5289256198		4.7603305785		0		0.132231405		4.7603305785		6.479338843		0.132231405		82.6446280992		0		0		0		0.132231405		0.132231405		0		586.9752066116

		1978		0.1197303672		0.1197303672		0		38.792638977		1.9156858754		0		0.1197303672		0		0		11.9730367213		0		0.4789214689		0.4789214689		0		5.8667879934		17.2411728787		11.9730367213		0.1197303672		0.4789214689		336.3226015014		0.4789214689		0		0		0		5.8667879934		7.6627435016		0		0		0		0		4.3102932197		0		0		11.9730367213		0		0.4789214689		1.0775733049		0		0.1197303672		0		0.4789214689		0		63.3373642557		0		0.1197303672		0		0.1197303672		0.1197303672		0		0.1197303672		14.4873744328		0.4789214689		0		1.0775733049		0		0.1197303672		0.4789214689		4.3102932197		4.3102932197		0.1197303672		0		0		0.1197303672		2.9932591803		0		1.9156858754		26.9393326229		0		0.4789214689		17.2411728787		7.6627435016		0.4789214689		20.234432059		0.4789214689		0		0.1197303672		0		0		0		626.3095508914

		1979		0		0		0		39.0625		0.2712673611		0.2712673611		0		0		0		13.2921006944		0		6.7816840278		0		0		1.0850694444		17.3611111111		4.3402777778		2.44140625		0		501.5733506944		0.2712673611		0		0		0.2712673611		6.7816840278		0		0.2712673611		0.2712673611		0		0		4.3402777778		0.2712673611		0		4.3402777778		0		0		6.7816840278		0.2712673611		0		0		0.2712673611		0		0.2712673611		0		1.0850694444		0		0		2.44140625		0		0.2712673611		9.765625		6.7816840278		0		1.0850694444		0		0		4.3402777778		13.2921006944		4.3402777778		0		0		0		0		2.44140625		1.0850694444		0		9.765625		0		0		78.3962673611		9.765625		1.0850694444		13.2921006944		0		0		1.0850694444		0		0		0.2712673611		771.484375

		1980		0.122255367		1.1002983031		0		82.6446280992		0		0.122255367		0.122255367		0.122255367		0		14.7928994083		0.489021468		1.1002983031		1.9560858722		0		0.489021468		17.6047728495		4.4011932124		1.1002983031		0.122255367		236.6863905325		0.489021468		0		1.1002983031		0		5.9905129835		1.1002983031		0.122255367		0		0		0		20.6611570248		0		0		14.7928994083		0.122255367		0		0.122255367		0		0		0		0.489021468		0.489021468		0.489021468		0		0.122255367		0		0.122255367		5.9905129835		0		0.489021468		12.2255367011		1.9560858722		0.489021468		3.0563841753		0		0.489021468		1.9560858722		4.4011932124		0.122255367		0.122255367		0.122255367		0		0		0.122255367		4.4011932124		4.4011932124		5.9905129835		0		0.122255367		17.6047728495		0.122255367		0		95.8482077363		0.122255367		0		0.489021468		1.1002983031		0		0.489021468		571.4215854076

		Grand Total





Sheet1

		Count of patent		carnegie

		year		5		10		12		15		16		17		19		28		29		30		34		45		48		52		55		58		59		60		64		68		71		74		79		80		85		87		89		91		93		97		98		101		102		109		110		112		113		115		120		121		127		128		129		130		133		134		136		140		141		142		145		146		147		148		152		154		155		156		158		160		165		170		171		172		173		176		182		185		186		189		191		192		193		197		199		201		202		209		210		Grand Total

		1948								2												1		1										1								1										3		3										9				2		1						1												1																6														4												2																		1														39

		1949								1		1																1				5		2						1														5										28						8																		1																13												3		3								1								1				5										9														88

		1950		1																		2										1		3								2												4						3				22						2																		3																13												5		9												4				1														4														79

		1951								1		1																				1		4																				8										12						3																		2																24		1										3		4												3																		5				1										73

		1952								10																								3						1														10						3				15						4																																		19												3		2												2																		5														77

		1953								2																								4						1												1		1						1				9						2				1														5																10												2		2								1				1								1		1								13														58

		1954								6																2								1						3														8						1				5						6						1												5																8								1				1		3		1										1								2										4														59

		1955								2		1																				1		3														1						5						2				3						3																		5																9												3		2																				1										3														44

		1956								2		1														3				2		1		6						4														4		1								8				1		6																		5																16		3										6		3								1												2										3														78

		1957								3		1										3								1				4						2														3										5				1		5																		5																15												2		2								1																						10														63

		1958								6												1				1						2		1																				6										4				1		2								2										8																18												3		4		1										2								1										6														69

		1959								3																3						5		7								1												7										7						2																		12						2				1						21				2								1		6												1						1		3		1		1						11														98

		1960								4																7								6																				3										4						1																		16																10				1								2		4																				3										7														68

		1961								5														1		1								8						1												1		6		1								9				3		2						1												9																20		1		1								1		2																		1		2				1						7														84

		1962								5														1		5						1		10																				1										14										1								1						6																25												1		4												1								4						1				13						1		1						96

		1963								3														1		4				10		2		1				2				2										3		2										3																								12																2				1				1				3		4												1		1						1										14				1										74

		1964		1						3																1						1		1						1		9												3										7						2						1		1										13						1										2				2								1		2																				2				1						10														65

		1965								4																2								7				1				9								2				1										5				1										1										11																5				1				9						3																		3		2										7														74

		1966								6												2				6						4		16				3				17						3				4		5		2								1				2		1						1		1		1								18																4				2		2								4																														10						1								116

		1967		1						8								1		1		3		1		7						2		11				4				10						1				1		6		2				1				5																1				1				28																3				2		2						1		7																				1										4						1								116

		1968								10												2				1						3		5				5				13								1				6		1				1				3																								15										1						3						3								4		1																						1						4														83

		1969		1						12								1				2				3						6		6		5		1				31						1				3		10		4								5						1						1												24																9		2		1		1								4																				3				3						3												2		145

		1970								3				2								5				1						10		9		2		1				36										4		14		5								7										2		1				2								18		1														4						3								7																				1				3						1						1								143

		1971								14		1		4								4		2		2						8		27		2				1		27						3				5		14		1								4						2						1												17								1								4				2		4		1						4						1		1				4								4				9						11								2						187

		1972								17				2				3				1		1								5		11		7		4				28		2		1		2						12		3								10						3				2		4												16								1								7				1		2								9				1		1						1								1				8						12				1								1		180

		1973								14				2		1						2		1		3						2		14		5		3		1		40		1		2		3				2		8		3								4						6				1		2												25										1						8				2		3								6												2						2						3		1		1		13						1						1		189

		1974								15		1		3								3		1		5								20		4		3				37				1						1		3		1								1						7				5		3												22						1				1						9						6						4		4		2		2				1				2						3		1				2		3				8								1						186

		1975						1		27		1				1		1				5		1		1				1		1		15		10		5				44						2						4		2				1				13				1		16				4														17		2		2						2				1		9				2				1		3				5		3		5		1						1						4						5				2		17		1						2				3		245

		1976		1						18		2		4								11				1						4		14		3		3				59		4										7		2						1		15				2		19						2										1		22		1				1				2						14		3		2						1		2		3		5										2				4		5						7		3		2		20		1		2				1				2		278

		1977		1		2				16		1		3		2						10				2		1				4		15		9		2		3		39										2		9		2				1				12		1		1		18						2												25		1		3						1		1		1		11		3				1						8		5				1						1		5				2		6				1		6		7		1		25								1		1				275

		1978		1		1				18		4				1						10				2		2				7		12		10		1		2		53		2								7		8										6						10				2		3				1				2				23				1				1		1				1		11		2				3				1		2		6		6		1						1		5				4		15				2		12		8		2		13		2				1								289

		1979								12		1		1								7				5						2		8		4		3				43		1						1		5				1		1						4		1				4						5		1						1				1				2						3				1		6		5				2						4		7		4										3		2				6						17		6		2		7						2						1		192

		1980		1		3				26				1		1		1				11		2		3		4				2		12		6		3		1		44		2				3				7		3		1								13						11		1				1								2		2		2				1				1		7				2		10		4		2		5				2		4		6		1		1		1						1		6		6		7				1		12		1				28		1				2		3				2		286

		Grand Total		8		6		1		278		16		22		6		7		1		85		13		71		8		14		80		267		67		44		22		545		12		4		19		4		49		189		32		1		14		1		272		2		15		147		1		18		30		6		5		1		6		3		392		5		9		5		4		20		1		6		348		24		24		37		13		7		65		144		24		11		4		6		2		44		9		18		53		40		6		91		30		10		308		5		5		10		11		1		12		4196





herfru

		year		carnegie		patent

		1978		5		4106900

		1964		5		3147186

		1967		5		3328252

		1980		5		4210677

		1950		5		2533796

		1977		5		4040425

		1969		5		3470873

		1976		5		3961004

		1978		10		4126416

		1977		10		4014097

		1980		10		4225233

		1980		10		4241005

		1980		10		4190628

		1977		10		4052536

		1975		12		3929756

		1971		15		3614679

		1958		15		2852939

		1980		15		4198120

		1975		15		3910819

		1972		15		3638396

		1967		15		3346826

		1980		15		4224359

		1957		15		2791746

		1966		15		3262025

		1976		15		3955084

		1979		15		4157323

		1972		15		3685011

		1980		15		4197610

		1959		15		2909059

		1976		15		3985632

		1972		15		3701632

		1979		15		4170987

		1980		15		4212020

		1978		15		4102827

		1975		15		3885139

		1973		15		3713088

		1980		15		4227939

		1962		15		3056073

		1976		15		3991626

		1968		15		3419384

		1968		15		3402265

		1969		15		3478514

		1974		15		3835019

		1952		15		2591488

		1972		15		3700603

		1953		15		2655044

		1980		15		4210419

		1975		15		3909602

		1971		15		3573470

		1979		15		4169030

		1969		15		3458249

		1972		15		3651008

		1967		15		3297436

		1973		15		3736453

		1971		15		3596044

		1973		15		3754055

		1980		15		4193111

		1954		15		2675903

		1978		15		4127506

		1979		15		4164718

		1976		15		3964294

		1974		15		3803059

		1979		15		4159903

		1975		15		3860759

		1975		15		3896955

		1955		15		2728049

		1974		15		3798511

		1979		15		4138383

		1972		15		3644863

		1952		15		2592519

		1962		15		3067982

		1963		15		3074627

		1975		15		3898188

		1953		15		2660834

		1979		15		4145165

		1980		15		4188174

		1975		15		3860393

		1964		15		3118639

		1965		15		3206591

		1973		15		3778476

		1971		15		3601611

		1968		15		3414774

		1978		15		4119581

		1977		15		4014798

		1969		15		3423995

		1952		15		2591133

		1977		15		4051433

		1971		15		3621330

		1971		15		3613446

		1951		15		2577253

		1978		15		4094775

		1969		15		3453525

		1958		15		2831977

		1965		15		3198994

		1974		15		3837908

		1977		15		4046720

		1980		15		4219411

		1952		15		2592511

		1973		15		3775570

		1975		15		3898336

		1966		15		3293656

		1948		15		2436567

		1966		15		3244943

		1970		15		3527724

		1971		15		3578866

		1979		15		4154228

		1972		15		3692669

		1976		15		3994804

		1973		15		3753116

		1975		15		3899534

		1948		15		2448587

		1949		15		2459375

		1977		15		4052973

		1960		15		2926260

		1980		15		4206094

		1980		15		4204544

		1973		15		3742381

		1978		15		4123295

		1958		15		2853644

		1980		15		4209240

		1973		15		3769544

		1975		15		3894887

		1980		15		4232562

		1980		15		4224198

		1977		15		4036808

		1957		15		2813424

		1963		15		3072808

		1974		15		3791106

		1972		15		3655814

		1980		15		4196129

		1974		15		3845466

		1968		15		3375455

		1979		15		4150925

		1980		15		4206383

		1976		15		3956665

		1972		15		3697705

		1962		15		3032650

		1975		15		3908118

		1961		15		3012827

		1958		15		2853617

		1961		15		2997376

		1974		15		3842289

		1972		15		3635537

		1970		15		3538053

		1976		15		3959774

		1975		15		3881132

		1970		15		3501988

		1969		15		3466652

		1961		15		2988921

		1980		15		4197220

		1971		15		3589171

		1978		15		4099230

		1976		15		3940274

		1952		15		2613917

		1952		15		2593128

		1952		15		2594660

		1978		15		4123396

		1980		15		4187333

		1980		15		4226288

		1966		15		3275528

		1979		15		4163194

		1954		15		2666744

		1967		15		3320551

		1968		15		3374672

		1973		15		3769572

		1975		15		3906913

		1959		15		2916621

		1974		15		3822373

		1978		15		4081250

		1954		15		2688094

		1972		15		3638397

		1978		15		4069365

		1968		15		3363463

		1974		15		3835407

		1963		15		3091972

		1969		15		3454882

		1965		15		3220300

		1974		15		3836449

		1977		15		4045352

		1975		15		3912900

		1969		15		3475951

		1980		15		4201468

		1952		15		2592428

		1955		15		2716283

		1980		15		4209393

		1978		15		4070113

		1964		15		3123446

		1956		15		2730004

		1974		15		3806834

		1977		15		4046750

		1971		15		3624986

		1977		15		4013507

		1973		15		3711701

		1977		15		4043668

		1972		15		3694745

		1977		15		4012235

		1954		15		2688093

		1974		15		3788743

		1975		15		3927242

		1967		15		3334225

		1960		15		2957918

		1976		15		3966410

		1975		15		3860880

		1980		15		4186187

		1976		15		3957741

		1967		15		3303507

		1978		15		4112849

		1967		15		3303572

		1957		15		2788346

		1959		15		2871267

		1976		15		3932262

		1975		15		3879992

		1977		15		4035316

		1973		15		3761715

		1975		15		3884081

		1978		15		4084090

		1974		15		3827568

		1952		15		2618766

		1962		15		3035233

		1969		15		3447333

		1975		15		3919172

		1973		15		3755218

		1976		15		3944485

		1974		15		3829839

		1978		15		4105598

		1979		15		4173654

		1965		15		3219997

		1968		15		3397794

		1962		15		3050688

		1952		15		2617044

		1971		15		3555483

		1968		15		3384847

		1975		15		3858435

		1978		15		4118427

		1980		15		4184197

		1964		15		3124757

		1976		15		3942861

		1967		15		3317853

		1976		15		3933032

		1972		15		3641470

		1966		15		3287832

		1975		15		3911333

		1958		15		2857657

		1973		15		3750035

		1979		15		4170685

		1972		15		3660164

		1960		15		2957808

		1960		15		2945191

		1968		15		3378686

		1969		15		3446962

		1975		15		3920416

		1978		15		4131113

		1966		15		3246291

		1977		15		4022256

		1969		15		3423994

		1968		15		3375885

		1977		15		4033286

		1956		15		2761807

		1977		15		4033133

		1971		15		3582828

		1980		15		4228035

		1969		15		3484390

		1971		15		3624502

		1976		15		3953406

		1954		15		2666912

		1976		15		3988688

		1975		15		3860946

		1978		15		4081858

		1971		15		3626114

		1954		15		2676266

		1976		15		3955941

		1961		15		3000217

		1961		15		3012607

		1977		15		4053774

		1958		15		2843936

		1975		15		3859209

		1975		15		3860450

		1978		15		4090213

		1977		15		4065729

		1969		15		3440419

		1972		15		3690835

		1980		15		4212732

		1978		15		4083232

		1971		15		3601607

		1967		15		3323365

		1975		15		3912999

		1972		15		3643419

		1976		15		3967213

		1980		15		4186437

		1975		15		3881111

		1974		15		3853804

		1972		15		3704284

		1973		15		3732507

		1975		16		3877180

		1956		16		2762840

		1951		16		2555410

		1949		16		2461740

		1979		16		4137516

		1971		16		3608543

		1976		16		3993533

		1957		16		2798018

		1978		16		4087840

		1978		16		4083189

		1955		16		2706152

		1978		16		4073214

		1978		16		4074471

		1976		16		3995160

		1974		16		3805515

		1977		16		4026116

		1974		17		3790252

		1970		17		3537798

		1980		17		4228804

		1976		17		3996560

		1976		17		3952572

		1971		17		3630677

		1974		17		3814470

		1976		17		3972991

		1970		17		3541170

		1971		17		3630679

		1971		17		3607061

		1976		17		3981983

		1977		17		4023562

		1971		17		3630678

		1977		17		4011861

		1972		17		3688113

		1977		17		4019727

		1972		17		3661526

		1974		17		3784820

		1973		17		3718868

		1979		17		4162850

		1973		17		3777148

		1975		19		3889656

		1977		19		4009258

		1973		19		3750653

		1978		19		4125626

		1980		19		4230546

		1977		19		4029763

		1980		28		4220155

		1969		28		3426364

		1972		28		3639584

		1967		28		3329573

		1975		28		3928574

		1972		28		3648691

		1972		28		3675769

		1967		29		3360769

		1976		30		3959022

		1974		30		3783098

		1971		30		3603303

		1980		30		4215200

		1979		30		4132209

		1976		30		3962413

		1980		30		4224949

		1978		30		4094963

		1976		30		3961102

		1976		30		3973042

		1978		30		4104989

		1976		30		3932218

		1977		30		4061585

		1970		30		3510313

		1978		30		4089855

		1980		30		4193991

		1980		30		4193990

		1957		30		2781453

		1975		30		3929982

		1972		30		3652434

		1980		30		4205092

		1978		30		4094703

		1971		30		3598607

		1967		30		3321316

		1978		30		4105008

		1967		30		3346456

		1966		30		3293147

		1974		30		3821987

		1976		30		3962461

		1974		30		3831110

		1971		30		3579716

		1978		30		4105009

		1958		30		2858224

		1950		30		2507652

		1966		30		3293129

		1957		30		2807835

		1968		30		3410339

		1977		30		4016250

		1977		30		4014440

		1979		30		4133895

		1979		30		4168262

		1980		30		4213965

		1978		30		4121407

		1975		30		3889203

		1957		30		2785938

		1969		30		3465077

		1968		30		3385712

		1976		30		3973219

		1980		30		4181738

		1975		30		3878045

		1970		30		3489834

		1976		30		3958034

		1976		30		3997298

		1973		30		3756934

		1977		30		4015161

		1976		30		3975544

		1970		30		3522696

		1978		30		4099420

		1979		30		4161814

		1979		30		4160024

		1977		30		4042196

		1948		30		2437840

		1977		30		4065780

		1975		30		3877229

		1980		30		4242359

		1950		30		2507653

		1980		30		4227407

		1975		30		3923782

		1977		30		4045677

		1977		30		4016085

		1978		30		4094097

		1970		30		3496764

		1977		30		4061504

		1978		30		4120767

		1979		30		4135481

		1977		30		4010255

		1979		30		4164559

		1980		30		4195130

		1969		30		3487150

		1973		30		3721569

		1980		30		4230684

		1967		30		3314804

		1976		30		3932601

		1970		30		3525629

		1971		30		3577525

		1967		34		3298411

		1963		34		3108705

		1973		34		3737379

		1972		34		3657095

		1975		34		3893887

		1961		34		2994761

		1980		34		4223680

		1948		34		2446091

		1962		34		3043512

		1971		34		3616409

		1974		34		3847749

		1980		34		4229426

		1971		34		3607700

		1973		45		3724691

		1961		45		3014481

		1965		45		3187169

		1962		45		3028960

		1979		45		4165845

		1979		45		4135388

		1956		45		2762820

		1960		45		2927430

		1975		45		3881425

		1971		45		3585861

		1954		45		2684781

		1962		45		3068426

		1979		45		4145256

		1965		45		3203409

		1974		45		3828307

		1969		45		3439412

		1966		45		3241491

		1956		45		2746886

		1974		45		3802164

		1967		45		3309912

		1960		45		2932017

		1958		45		2850209

		1977		45		4031195

		1973		45		3724690

		1967		45		3340615

		1973		45		3751908

		1966		45		3262393

		1967		45		3352111

		1956		45		2746140

		1960		45		2954537

		1967		45		3348395

		1963		45		3105640

		1963		45		3077872

		1969		45		3458974

		1979		45		4153978

		1959		45		2890570

		1971		45		3584765

		1977		45		4017039

		1966		45		3270674

		1979		45		4141958

		1974		45		3797405

		1967		45		3302205

		1970		45		3525255

		1978		45		4108079

		1980		45		4231689

		1967		45		3343171

		1980		45		4240768

		1962		45		3039699

		1960		45		2950648

		1954		45		2674374

		1974		45		3848550

		1966		45		3253739

		1976		45		3943754

		1964		45		3153946

		1968		45		3368407

		1967		45		3349327

		1974		45		3833796

		1960		45		2947382

		1980		45		4242186

		1962		45		3066742

		1966		45		3262319

		1966		45		3250262

		1959		45		2883307

		1978		45		4100260

		1959		45		2909960

		1960		45		2958049

		1962		45		3033182

		1963		45		3079948

		1969		45		3453881

		1963		45		3073348

		1960		45		2947164

		1978		48		4111751

		1980		48		4217412

		1978		48		4131727

		1980		48		4213466

		1980		48		4213467

		1980		48		4207414

		1949		48		2458884

		1977		48		4021387

		1963		52		3101608

		1963		52		3114009

		1963		52		3083268

		1963		52		3094476

		1963		52		3113202

		1963		52		3081200

		1956		52		2736694

		1975		52		3911493

		1963		52		3079470

		1963		52		3081243

		1963		52		3081534

		1956		52		2736693

		1957		52		2803536

		1963		52		3107153

		1971		55		3590120

		1959		55		2882204

		1978		55		4122163

		1978		55		4100918

		1971		55		3599333

		1972		55		3699979

		1978		55		4108981

		1966		55		3268538

		1967		55		3337555

		1959		55		2897256

		1971		55		3595957

		1955		55		2711413

		1976		55		3958333

		1966		55		3266996

		1970		55		3546335

		1969		55		3445567

		1969		55		3469904

		1969		55		3440004

		1969		55		3450813

		1977		55		4043905

		1978		55		4117109

		1968		55		3384372

		1979		55		4153732

		1966		55		3257282

		1969		55		3467529

		1970		55		3522009

		1962		55		3060187

		1968		55		3378445

		1978		55		4108979

		1979		55		4134999

		1958		55		2836544

		1978		55		4121634

		1966		55		3266867

		1971		55		3615305

		1972		55		3666855

		1970		55		3541017

		1980		55		4194513

		1959		55		2912816

		1949		55		2471092

		1975		55		3897548

		1971		55		3624667

		1972		55		3670076

		1976		55		3967321

		1956		55		2769141

		1972		55		3678153

		1958		55		2826702

		1978		55		4070247

		1971		55		3618154

		1973		55		3721691

		1980		55		4214238

		1970		55		3495002

		1972		55		3676112

		1950		55		2513140

		1970		55		3494732

		1949		55		2491815

		1967		55		3330732

		1970		55		3490866

		1970		55		3492989

		1949		55		2471093

		1963		55		3096250

		1963		55		3083417

		1968		55		3413349

		1976		55		3958334

		1969		55		3441371

		1970		55		3492401

		1949		55		2471090

		1959		55		2876166

		1977		55		4014095

		1977		55		4042680

		1971		55		3613143

		1959		55		2867511

		1964		55		3133945

		1949		55		2471091

		1971		55		3576750

		1973		55		3746555

		1970		55		3540891

		1976		55		3947592

		1951		55		2543544

		1977		55		4063035

		1970		55		3532787

		1960		58		2923837

		1976		58		3992927

		1972		58		3681901

		1975		58		3886259

		1980		58		4195026

		1955		58		2720550

		1957		58		2782113

		1973		58		3720051

		1954		58		2671061

		1977		58		4009557

		1971		58		3563657

		1978		58		4075885

		1971		58		3555790

		1961		58		3000386

		1971		58		3556806

		1971		58		3585355

		1976		58		3947699

		1972		58		3664349

		1980		58		4228150

		1977		58		4037396

		1969		58		3477174

		1965		58		3202893

		1967		58		3301800

		1974		58		3807644

		1968		58		3393874

		1971		58		3620207

		1971		58		3607045

		1960		58		2962591

		1959		58		2889205

		1957		58		2799597

		1978		58		4109107

		1979		58		4141419

		1951		58		2578128

		1960		58		2927246

		1956		58		2760993

		1968		58		3376505

		1966		58		3292124

		1974		58		3784707

		1971		58		3568961

		1973		58		3763433

		1974		58		3797513

		1976		58		4000466

		1948		58		2445714

		1976		58		3989795

		1961		58		3011888

		1962		58		3041173

		1952		58		2615883

		1973		58		3746997

		1974		58		3856634

		1975		58		3868800

		1971		58		3572618

		1969		58		3487388

		1977		58		4010170

		1964		58		3149628

		1980		58		4235933

		1980		58		4241724

		1967		58		3308819

		1974		58		3801688

		1970		58		3534537

		1977		58		4065479

		1973		58		3743730

		1966		58		3256094

		1979		58		4167044

		1962		58		3048653

		1958		58		2861787

		1949		58		2458001

		1971		58		3610035

		1976		58		3971199

		1953		58		2636689

		1961		58		2999160

		1971		58		3573446

		1962		58		3019829

		1971		58		3609536

		1965		58		3215217

		1967		58		3325274

		1966		58		3230768

		1971		58		3623309

		1969		58		3427871

		1965		58		3202895

		1978		58		4117323

		1971		58		3611309

		1970		58		3548304

		1974		58		3841306

		1966		58		3228301

		1979		58		4142403

		1971		58		3564490

		1966		58		3234086

		1976		58		3946256

		1966		58		3247470

		1967		58		3336190

		1956		58		2739240

		1967		58		3343939

		1962		58		3041158

		1977		58		4000975

		1973		58		3739067

		1971		58		3577857

		1953		58		2637198

		1951		58		2554769

		1972		58		3644901

		1978		58		4119642

		1980		58		4203968

		1979		58		4177723

		1966		58		3233230

		1970		58		3495516

		1970		58		3534484

		1977		58		4051435

		1963		58		3087790

		1960		58		2923148

		1970		58		3539922

		1974		58		3794198

		1974		58		3828334

		1973		58		3779400

		1972		58		3702477

		1975		58		3921785

		1966		58		3276147

		1975		58		3900398

		1952		58		2611709

		1980		58		4201227

		1966		58		3233607

		1966		58		3267699

		1971		58		3596456

		1977		58		4041311

		1969		58		3467936

		1956		58		2746731

		1974		58		3817256

		1979		58		4180133

		1959		58		2871207

		1960		58		2953633

		1973		58		3769636

		1975		58		3863621

		1977		58		4020682

		1978		58		4122704

		1968		58		3408797

		1974		58		3825482

		1975		58		3897790

		1975		58		3867418

		1976		58		3974336

		1974		58		3788319

		1970		58		3509537

		1978		58		4073346

		1980		58		4237057

		1971		58		3605016

		1970		58		3525057

		1972		58		3673861

		1962		58		3042535

		1978		58		4105705

		1974		58		3828531

		1959		58		2917395

		1959		58		2906621

		1977		58		4061021

		1978		58		4082198

		1965		58		3211697

		1980		58		4225583

		1962		58		3015308

		1971		58		3623298

		1959		58		2913188

		1974		58		3787900

		1971		58		3609309

		1974		58		3785200

		1973		58		3712010

		1973		58		3781319

		1975		58		3881997

		1967		58		3337878

		1976		58		3988541

		1949		58		2458857

		1961		58		2981162

		1971		58		3589892

		1975		58		3881506

		1978		58		4102989

		1980		58		4242651

		1951		58		2560182

		1976		58		3960493

		1972		58		3662762

		1965		58		3210194

		1976		58		3989783

		1975		58		3882107

		1975		58		3878059

		1956		58		2737626

		1967		58		3317650

		1980		58		4186213

		1979		58		4152415

		1971		58		3620224

		1976		58		3940619

		1974		58		3802331

		1977		58		4058440

		1978		58		4089589

		1966		58		3279464

		1973		58		3770778

		1975		58		3874402

		1967		58		3317378

		1957		58		2799377

		1974		58		3838559

		1977		58		4026957

		1951		58		2578127

		1973		58		3776241

		1973		58		3708746

		1950		58		2504053

		1980		58		4214092

		1962		58		3033986

		1966		58		3248222

		1970		58		3513832

		1955		58		2701250

		1977		58		4047425

		1978		58		4100272

		1977		58		4016253

		1978		58		4113755

		1961		58		2982654

		1960		58		2949766

		1966		58		3260035

		1972		58		3646415

		1968		58		3403678

		1970		58		3491194

		1950		58		2497700

		1975		58		3881347

		1966		58		3287638

		1974		58		3798340

		1961		58		2969425

		1971		58		3589360

		1965		58		3217542

		1976		58		3967388

		1956		58		2766795

		1962		58		3058060

		1967		58		3306283

		1975		58		3921761

		1979		58		4159942

		1972		58		3703713

		1972		58		3631542

		1979		58		4152414

		1953		58		2662052

		1971		58		3561874

		1976		58		3964981

		1971		58		3591931

		1969		58		3466742

		1972		58		3668102

		1959		58		2877647

		1972		58		3704576

		1965		58		3182335

		1977		58		4007392

		1953		58		2661457

		1961		58		2976619

		1974		58		3841305

		1973		58		3777066

		1980		58		4235603

		1962		58		3027458

		1967		58		3306287

		1968		58		3406289

		1971		58		3554731

		1973		58		3738356

		1971		58		3613263

		1977		58		4052423

		1955		58		2701251

		1974		58		3856022

		1959		58		2913897

		1956		58		2751303

		1962		58		3054841

		1974		58		3848568

		1950		58		2501880

		1971		58		3561106

		1961		58		2981832

		1966		58		3230907

		1976		58		3950097

		1967		58		3319624

		1952		58		2588797

		1975		58		3910365

		1969		58		3460332

		1957		58		2793960

		1966		58		3283826

		1975		59		3915805

		1977		59		4008717

		1977		59		4047170

		1975		59		3908657

		1972		59		3682518

		1972		59		3648953

		1979		59		4141365

		1977		59		4059630

		1979		59		4172382

		1974		59		3788162

		1972		59		3672241

		1975		59		3928801

		1980		59		4196474

		1974		59		3853068

		1974		59		3842961

		1975		59		3868074

		1978		59		4114606

		1973		59		3756692

		1978		59		4107650

		1975		59		3867950

		1978		59		4100161

		1980		59		4199715

		1970		59		3497215

		1971		59		3561138

		1972		59		3659586

		1972		59		3698262

		1977		59		4020714

		1980		59		4234569

		1978		59		4091326

		1978		59		4096866

		1980		59		4210644

		1973		59		3737694

		1970		59		3518984

		1978		59		4087461

		1973		59		3756490

		1969		59		3464404

		1976		59		3964341

		1975		59		3916320

		1975		59		3888260

		1969		59		3481324

		1977		59		4000665

		1977		59		4023437

		1975		59		3884093

		1977		59		4006743

		1971		59		3564907

		1980		59		4184768

		1978		59		4100293

		1978		59		4100160

		1979		59		4156364

		1969		59		3431905

		1979		59		4155535

		1973		59		3781818

		1976		59		3937388

		1978		59		4125116

		1977		59		4026276

		1972		59		3694042

		1973		59		3712448

		1969		59		3431906

		1976		59		3947849

		1969		59		3461282

		1975		59		3873050

		1977		59		4024222

		1980		59		4228099

		1972		59		3703095

		1975		59		3893447

		1974		59		3808508

		1978		59		4131013

		1972		60		3661797

		1973		60		3773521

		1975		60		3897568

		1967		60		3357835

		1969		60		3465083

		1975		60		3923665

		1975		60		3919434

		1967		60		3316694

		1974		60		3841765

		1975		60		3919622

		1979		60		4151178

		1966		60		3288614

		1977		60		4044155

		1972		60		3642489

		1979		60		4157959

		1963		60		3077472

		1968		60		3405528

		1968		60		3405529

		1975		60		3883669

		1980		60		4232046

		1977		60		4044154

		1966		60		3228176

		1968		60		3374384

		1974		60		3817860

		1966		60		3294408

		1973		60		3780188

		1980		60		4184260

		1979		60		4179445

		1968		60		3414000

		1976		60		3954809

		1967		60		3297426

		1968		60		3412498

		1974		60		3818109

		1980		60		4238477

		1967		60		3347031

		1972		60		3686416

		1973		60		3752675

		1978		60		4118514

		1976		60		3950789

		1972		60		3683671

		1963		60		3077470

		1970		60		3515968

		1965		60		3191366

		1976		60		3988483

		1957		64		2812552

		1961		64		3011220

		1956		64		2751305

		1977		64		4062943

		1957		64		2780732

		1956		64		2729858

		1949		64		2471626

		1952		64		2585501

		1954		64		2687641

		1956		64		2729856

		1964		64		3157672

		1978		64		4131623

		1954		64		2691261

		1977		64		4062727

		1980		64		4211778

		1971		64		3627095

		1954		64		2666286

		1977		64		4040805

		1973		64		3761355

		1978		64		4104124

		1953		64		2650176

		1956		64		2732068

		1979		68		4167370

		1970		68		3530373

		1966		68		3233187

		1969		68		3465226

		1979		68		4150177

		1977		68		4039909

		1971		68		3587335

		1966		68		3252333

		1973		68		3764856

		1964		68		3138716

		1980		68		4198796

		1973		68		3747755

		1968		68		3402993

		1979		68		4179318

		1976		68		3971976

		1977		68		4059461

		1971		68		3625660

		1979		68		4137964

		1978		68		4086539

		1969		68		3445753

		1980		68		4180935

		1972		68		3694080

		1975		68		3904934

		1979		68		4152676

		1964		68		3142182

		1964		68		3122842

		1969		68		3448421

		1979		68		4175871

		1969		68		3443214

		1970		68		3504692

		1975		68		3892839

		1959		68		2902600

		1977		68		4022887

		1979		68		4160973

		1964		68		3142183

		1974		68		3789805

		1968		68		3393957

		1974		68		3809887

		1976		68		3934599

		1971		68		3566383

		1965		68		3200299

		1968		68		3412382

		1973		68		3715432

		1980		68		4193081

		1969		68		3430151

		1966		68		3259760

		1974		68		3813605

		1977		68		4051462

		1973		68		3751143

		1977		68		4034983

		1976		68		3934212

		1973		68		3731214

		1966		68		3244808

		1971		68		3582958

		1978		68		4087719

		1969		68		3449721

		1970		68		3521240

		1973		68		3716685

		1977		68		4009449

		1970		68		3530302

		1972		68		3705391

		1977		68		4016036

		1965		68		3221230

		1976		68		3983406

		1967		68		3304519

		1976		68		3936298

		1980		68		4197419

		1969		68		3464812

		1971		68		3609596

		1979		68		4142924

		1975		68		3895324

		1979		68		4178210

		1972		68		3690147

		1979		68		4170520

		1978		68		4076866

		1963		68		3077578

		1968		68		3395345

		1975		68		3869618

		1972		68		3649838

		1964		68		3118130

		1977		68		4020341

		1974		68		3846749

		1979		68		4136556

		1970		68		3510689

		1975		68		3904501

		1970		68		3488644

		1973		68		3772543

		1978		68		4067037

		1979		68		4167544

		1976		68		3954455

		1979		68		4146371

		1969		68		3440643

		1977		68		4003789

		1980		68		4220510

		1979		68		4166669

		1973		68		3755122

		1979		68		4147699

		1966		68		3293141

		1979		68		4153932

		1978		68		4127900

		1966		68		3252334

		1967		68		3302039

		1976		68		3970787

		1972		68		3674930

		1973		68		3743842

		1974		68		3788466

		1971		68		3604249

		1974		68		3829670

		1975		68		3898453

		1973		68		3765908

		1970		68		3528287

		1978		68		4115228

		1975		68		3876829

		1978		68		4075706

		1971		68		3590248

		1973		68		3768656

		1978		68		4093625

		1975		68		3888351

		1973		68		3757248

		1970		68		3507677

		1973		68		3746867

		1978		68		4119509

		1971		68		3588219

		1969		68		3451740

		1978		68		4130885

		1969		68		3469107

		1976		68		3987474

		1975		68		3879568

		1979		68		4159414

		1979		68		4145733

		1976		68		3935592

		1974		68		3826920

		1980		68		4233845

		1976		68		3963515

		1978		68		4069732

		1979		68		4149240

		1974		68		3824409

		1977		68		4035511

		1972		68		3703084

		1974		68		3842895

		1968		68		3413515

		1973		68		3720884

		1978		68		4086485

		1977		68		4025910

		1978		68		4068214

		1971		68		3630086

		1977		68		4042417

		1977		68		4038052

		1970		68		3516080

		1979		68		4131984

		1966		68		3259065

		1979		68		4166159

		1970		68		3546680

		1976		68		3932592

		1966		68		3278913

		1978		68		4093221

		1974		68		3838773

		1968		68		3381136

		1979		68		4143640

		1976		68		3939151

		1973		68		3720585

		1971		68		3578998

		1966		68		3273136

		1978		68		4109280

		1974		68		3853055

		1979		68		4132600

		1976		68		3934192

		1978		68		4088111

		1974		68		3831154

		1979		68		4139348

		1965		68		3187255

		1970		68		3530400

		1976		68		3938365

		1969		68		3463680

		1976		68		3952264

		1975		68		3911315

		1978		68		4080423

		1972		68		3676795

		1969		68		3444468

		1970		68		3533014

		1966		68		3258718

		1974		68		3840364

		1978		68		4087711

		1978		68		4093927

		1978		68		4108643

		1979		68		4162174

		1980		68		4222382

		1975		68		3871215

		1973		68		3768417

		1980		68		4197369

		1969		68		3478362

		1977		68		4014666

		1967		68		3352642

		1967		68		3343098

		1972		68		3694477

		1964		68		3124708

		1978		68		4084964

		1972		68		3655986

		1964		68		3124726

		1975		68		3868167

		1980		68		4200821

		1969		68		3486007

		1973		68		3748593

		1977		68		4055758

		1976		68		3984680

		1980		68		4229231

		1969		68		3424739

		1980		68		4228338

		1972		68		3667031

		1971		68		3606549

		1971		68		3628040

		1971		68		3626154

		1977		68		4010316

		1973		68		3764835

		1976		68		3947630

		1980		68		4217113

		1973		68		3714633

		1976		68		3962706

		1979		68		4174907

		1967		68		3351502

		1976		68		3968394

		1976		68		3992424

		1969		68		3452342

		1974		68		3823990

		1977		68		4041475

		1980		68		4226554

		1979		68		4143046

		1976		68		3950135

		1978		68		4066821

		1968		68		3384739

		1970		68		3497698

		1970		68		3545285

		1975		68		3883809

		1976		68		3965277

		1965		68		3221239

		1980		68		4221784

		1975		68		3879235

		1973		68		3749219

		1977		68		4027383

		1970		68		3515606

		1974		68		3794844

		1975		68		3902096

		1980		68		4188185

		1950		68		2528645

		1967		68		3309643

		1969		68		3469922

		1978		68		4113446

		1975		68		3883831

		1972		68		3673612

		1978		68		4107544

		1974		68		3827953

		1970		68		3545374

		1976		68		3948311

		1971		68		3578443

		1976		68		3968009

		1977		68		4060754

		1974		68		3803251

		1977		68		4060081

		1973		68		3739910

		1975		68		3902544

		1978		68		4113435

		1971		68		3591779

		1976		68		3950645

		1978		68		4095475

		1977		68		4011745

		1974		68		3827433

		1976		68		3974301

		1978		68		4117103

		1979		68		4170512

		1977		68		4035550

		1980		68		4224343

		1974		68		3818243

		1979		68		4172882

		1963		68		3104545

		1975		68		3909725

		1968		68		3364687

		1978		68		4110122

		1976		68		3983503

		1980		68		4185822

		1976		68		3947921

		1979		68		4149616

		1979		68		4174952

		1979		68		4164444

		1975		68		3909684

		1978		68		4087976

		1972		68		3689242

		1976		68		3951552

		1970		68		3496781

		1977		68		4050508

		1980		68		4184172

		1977		68		4059982

		1979		68		4140369

		1964		68		3139574

		1976		68		3974412

		1973		68		3717660

		1980		68		4242580

		1965		68		3197680

		1972		68		3641429

		1974		68		3786478

		1980		68		4181128

		1972		68		3658745

		1973		68		3742265

		1978		68		4128882

		1974		68		3804155

		1976		68		3981175

		1978		68		4066510

		1973		68		3731110

		1980		68		4200395

		1976		68		3951651

		1971		68		3582687

		1969		68		3475410

		1976		68		3989920

		1969		68		3463944

		1980		68		4184131

		1966		68		3241119

		1980		68		4215420

		1970		68		3525081

		1974		68		3826997

		1978		68		4129458

		1976		68		3947681

		1979		68		4135822

		1977		68		4016412

		1967		68		3338760

		1970		68		3549960

		1976		68		3959584

		1976		68		3963698

		1977		68		4036693

		1976		68		3970839

		1977		68		4038049

		1969		68		3451129

		1974		68		3811941

		1970		68		3500354

		1976		68		3998557

		1980		68		4242736

		1970		68		3504335

		1978		68		4115280

		1980		68		4201671

		1968		68		3414661

		1975		68		3899523

		1979		68		4161013

		1966		68		3274430

		1972		68		3691381

		1979		68		4164558

		1976		68		3963858

		1978		68		4075846

		1975		68		3873858

		1978		68		4089680

		1980		68		4200921

		1973		68		3708248

		1974		68		3792346

		1978		68		4100602

		1950		68		2520420

		1974		68		3792245

		1970		68		3504283

		1980		68		4195643

		1976		68		3956275

		1971		68		3594476

		1979		68		4144374

		1970		68		3493943

		1974		68		3815963

		1976		68		3999091

		1978		68		4106588

		1977		68		4063105

		1964		68		3138688

		1969		68		3474329

		1974		68		3824944

		1976		68		3956648

		1971		68		3619746

		1973		68		3743875

		1976		68		3997976

		1980		68		4227941

		1974		68		3850109

		1976		68		3983033

		1970		68		3509432

		1970		68		3505561

		1978		68		4088675

		1965		68		3192508

		1965		68		3221178

		1969		68		3466579

		1975		68		3888116

		1968		68		3370181

		1972		68		3667064

		1975		68		3878049

		1980		68		4209394

		1976		68		3940979

		1971		68		3567026

		1971		68		3619067

		1976		68		3932546

		1970		68		3517032

		1973		68		3759085

		1971		68		3568087

		1976		68		3974382

		1967		68		3336662

		1980		68		4209796

		1965		68		3221151

		1973		68		3708979

		1972		68		3706092

		1974		68		3852930

		1973		68		3774078

		1969		68		3485211

		1976		68		3948650

		1966		68		3252093

		1978		68		4117364

		1979		68		4170319

		1978		68		4080926

		1975		68		3897766

		1980		68		4233548

		1966		68		3251117

		1977		68		4020388

		1970		68		3495224

		1979		68		4154585

		1980		68		4231819

		1978		68		4113560

		1980		68		4237023

		1978		68		4076916

		1973		68		3763203

		1980		68		4197141

		1969		68		3457562

		1969		68		3427092

		1974		68		3831173

		1975		68		3886530

		1971		68		3582851

		1975		68		3884758

		1976		68		3942028

		1977		68		4011901

		1978		68		4118296

		1970		68		3508444

		1971		68		3567462

		1976		68		3948731

		1970		68		3529186

		1975		68		3869621

		1972		68		3703958

		1976		68		3949320

		1975		68		3912394

		1978		68		4083982

		1965		68		3221229

		1968		68		3402737

		1975		68		3887937

		1972		68		3676337

		1972		68		3636471

		1978		68		4119300

		1973		68		3731537

		1975		68		3930113

		1967		68		3337858

		1976		68		3954585

		1971		68		3578072

		1978		68		4128732

		1970		68		3521835

		1974		68		3790793

		1972		68		3658861

		1977		68		4035525

		1976		68		3953879

		1972		68		3692652

		1979		68		4176329

		1971		68		3603285

		1975		68		3871017

		1975		68		3866060

		1966		68		3281802

		1975		68		3867643

		1970		68		3505363

		1973		68		3755678

		1978		68		4080264

		1980		68		4204033

		1970		68		3525080

		1975		68		3871301

		1978		68		4101965

		1972		68		3673966

		1977		68		4038216

		1974		68		3842751

		1980		68		4186045

		1980		68		4236121

		1975		68		3909685

		1974		68		3789327

		1978		68		4119733

		1970		68		3527623

		1980		68		4197552

		1975		68		3875402

		1970		68		3518578

		1975		68		3877463

		1980		68		4202041

		1975		68		3906415

		1974		68		3795012

		1971		68		3594589

		1970		68		3548298

		1975		68		3927385

		1973		68		3742230

		1977		68		4005291

		1979		68		4174536

		1968		68		3365712

		1973		68		3731158

		1973		68		3719822

		1979		68		4158807

		1972		68		3673502

		1976		68		3999093

		1980		68		4189534

		1948		68		2440977

		1973		68		3742229

		1973		68		3743867

		1972		68		3635078

		1978		68		4117909

		1976		68		3993544

		1976		68		3983182

		1976		68		3988593

		1967		68		3324334

		1976		68		3941670

		1977		68		4031397

		1969		68		3444616

		1977		68		4020350

		1980		68		4231947

		1977		68		4019652

		1980		68		4205983

		1969		68		3458557

		1975		68		3922560

		1966		68		3289110

		1975		68		3892159

		1971		68		3564535

		1966		68		3229533

		1973		68		3748492

		1970		68		3530374

		1969		68		3471644

		1969		68		3483457

		1977		68		4034966

		1968		68		3394267

		1975		68		3926723

		1978		68		4119855

		1979		68		4156835

		1974		68		3845639

		1975		68		3899689

		1972		68		3679910

		1977		68		4051371

		1977		68		4049891

		1969		68		3486949

		1972		68		3655424

		1973		68		3781578

		1980		68		4210637

		1974		68		3857990

		1975		68		3922618

		1978		68		4093929

		1969		68		3426592

		1974		68		3816780

		1972		68		3680204

		1978		68		4069408

		1976		68		3947622

		1973		68		3722262

		1980		68		4223411

		1976		71		3934030

		1973		71		3778457

		1979		71		4150970

		1978		71		4094972

		1978		71		4122766

		1976		71		3934035

		1976		71		3934029

		1976		71		3934031

		1972		71		3707132

		1980		71		4189481

		1980		71		4217364

		1972		71		3698730

		1972		74		3706333

		1973		74		3716202

		1974		74		3856233

		1973		74		3765865

		1980		79		4220148

		1975		79		3890959

		1955		79		2700227

		1966		79		3235850

		1971		79		3616454

		1980		79		4229537

		1966		79		3247427

		1966		79		3249368

		1973		79		3769966

		1971		79		3577244

		1980		79		4207959

		1972		79		3704159

		1967		79		3331063

		1975		79		3928553

		1969		79		3484752

		1972		79		3682109

		1973		79		3754133

		1971		79		3592187

		1973		79		3732861

		1979		80		4165630

		1965		80		3169876

		1968		80		3407074

		1965		80		3169875

		1970		85		3512271

		1980		85		4194808

		1980		85		4224942

		1966		85		3290339

		1966		85		3236944

		1971		85		3562423

		1978		85		4095103

		1979		85		4165747

		1978		85		4114567

		1980		85		4233263

		1973		85		3726616

		1963		85		3091234

		1970		85		3508496

		1977		85		4059831

		1980		85		4230685

		1979		85		4160760

		1979		85		4180562

		1969		85		3434477

		1974		85		3848249

		1980		85		4207872

		1980		85		4203223

		1969		85		3446895

		1979		85		4141368

		1961		85		3005714

		1966		85		3294641

		1978		85		4114112

		1980		85		4228236

		1979		85		4168316

		1948		85		2448517

		1978		85		4096477

		1971		85		3587298

		1978		85		4097384

		1978		85		4104006

		1948		85		2448516

		1978		85		4101852

		1970		85		3536075

		1948		85		2448518

		1969		85		3439680

		1953		85		2643375

		1971		85		3595079

		1971		85		3609416

		1977		85		4011403

		1963		85		3090964

		1970		85		3507283

		1966		85		3278393

		1971		85		3579119

		1973		85		3710125

		1963		85		3077704

		1967		85		3323995

		1972		87		3676720

		1949		87		2475191

		1967		87		3349404

		1949		87		2472055

		1961		87		2997504

		1959		87		2904640

		1959		87		2885399

		1952		87		2581284

		1966		87		3288721

		1971		87		3631502

		1976		87		3985756

		1977		87		4055765

		1959		87		2872675

		1965		87		3173294

		1959		87		2877673

		1976		87		3996264

		1973		87		3747382

		1959		87		2899364

		1952		87		2609368

		1952		87		2614123

		1972		87		3638243

		1951		87		2572923

		1952		87		2581282

		1969		87		3432595

		1951		87		2555599

		1970		87		3534342

		1951		87		2555601

		1972		87		3681896

		1970		87		3534574

		1951		87		2555598

		1968		87		3396285

		1973		87		3749545

		1949		87		2466027

		1950		87		2518135

		1976		87		3930950

		1961		87		2991191

		1954		87		2693018

		1972		87		3699032

		1948		87		2438485

		1951		87		2555989

		1963		87		3082082

		1970		87		3512161

		1957		87		2781269

		1978		87		4067875

		1970		87		3546498

		1967		87		3324406

		1974		87		3789404

		1956		87		2759012

		1958		87		2853520

		1971		87		3609851

		1968		87		3398634

		1972		87		3690808

		1964		87		3162855

		1961		87		2985531

		1951		87		2579543

		1958		87		2832766

		1967		87		3296536

		1952		87		2590831

		1971		87		3590288

		1970		87		3551818

		1966		87		3290688

		1952		87		2609370

		1970		87		3551731

		1950		87		2504169

		1969		87		3434074

		1976		87		3960926

		1969		87		3478351

		1970		87		3550136

		1975		87		3894034

		1972		87		3636919

		1970		87		3489517

		1968		87		3386033

		1971		87		3618114

		1970		87		3550417

		1958		87		2837409

		1957		87		2806851

		1952		87		2609367

		1971		87		3613422

		1977		87		4061919

		1967		87		3356088

		1973		87		3754448

		1976		87		3972894

		1957		87		2807745

		1972		87		3650016

		1969		87		3480961

		1955		87		2706844

		1972		87		3701271

		1951		87		2555600

		1968		87		3368086

		1972		87		3643483

		1969		87		3476791

		1970		87		3496566

		1977		87		4056569

		1948		87		2451440

		1980		87		4195802

		1960		87		2947988

		1955		87		2701208

		1973		87		3708745

		1971		87		3569979

		1978		87		4093159

		1978		87		4125841

		1950		87		2524414

		1960		87		2945884

		1963		87		3108278

		1956		87		2759013

		1975		87		3878073

		1977		87		4035375

		1978		87		4080341

		1956		87		2735752

		1977		87		4055766

		1971		87		3569748

		1952		87		2581283

		1953		87		2651738

		1955		87		2710248

		1972		87		3672454

		1978		87		4103091

		1958		87		2863728

		1978		87		4066970

		1964		87		3151038

		1980		87		4201770

		1966		87		3252094

		1971		87		3585184

		1966		87		3280253

		1978		87		4101583

		1959		87		2918478

		1974		87		3837423

		1980		87		4241519

		1973		87		3757345

		1955		87		2714706

		1956		87		2775531

		1961		87		2988567

		1970		87		3548314

		1952		87		2603570

		1954		87		2673872

		1967		87		3337398

		1961		87		2977847

		1973		87		3751012

		1949		87		2472054

		1961		87		2991299

		1968		87		3386099

		1978		87		4126866

		1954		87		2693017

		1977		87		4028707

		1952		87		2602084

		1966		87		3256027

		1972		87		3664723

		1948		87		2438484

		1969		87		3466388

		1958		87		2862033

		1954		87		2671780

		1977		87		4006481

		1969		87		3466473

		1973		87		3710150

		1971		87		3616682

		1968		87		3368085

		1977		87		4047037

		1971		87		3558937

		1954		87		2671779

		1949		87		2481069

		1975		87		3901899

		1969		87		3466653

		1954		87		2691012

		1951		87		2555362

		1962		87		3041452

		1950		87		2498785

		1974		87		3823403

		1976		87		3992392

		1970		87		3542527

		1971		87		3553703

		1954		87		2671781

		1959		87		2890222

		1960		87		2955108

		1955		87		2714615

		1975		87		3897451

		1971		87		3588996

		1976		87		3967282

		1967		87		3339763

		1971		87		3595325

		1972		87		3656165

		1977		87		4062010

		1970		87		3496571

		1954		87		2691599

		1971		87		3568752

		1964		87		3131022

		1958		87		2848497

		1973		87		3719824

		1969		87		3475628

		1970		87		3533061

		1969		87		3433555

		1969		89		3477878

		1972		89		3663945

		1977		89		4057059

		1970		89		3539726

		1976		89		3987055

		1979		89		4173212

		1967		89		3324406

		1956		89		2760325

		1971		89		3571584

		1980		89		4183966

		1968		89		3388721

		1970		89		3529724

		1970		89		3511908

		1966		89		3252094

		1969		89		3442262

		1975		89		3911362

		1969		89		3459953

		1973		89		3727122

		1977		89		4023442

		1970		89		3501014

		1969		89		3424620

		1972		89		3703976

		1961		89		2999863

		1973		89		3776385

		1973		89		3769204

		1970		89		3494110

		1975		89		3915636

		1972		89		3644676

		1966		89		3256027

		1976		89		3942480

		1974		89		3784009

		1967		89		3339763

		1979		91		4142939

		1950		93		2530224

		1968		93		3400848

		1953		93		2625459

		1952		93		2617874

		1955		93		2726049

		1955		93		2726048

		1954		93		2680054

		1952		93		2617731

		1950		93		2524325

		1967		93		3301039

		1952		93		2615778

		1950		93		2528026

		1977		93		4026251

		1975		93		3893980

		1976		97		3989691

		1980		98		4204366

		1954		98		2695863

		1977		98		4006059

		1950		98		2533134

		1980		98		4215577

		1949		98		2473161

		1954		98		2691577

		1962		98		3040097

		1962		98		3054829

		1976		98		3932045

		1976		98		3935219

		1961		98		3011067

		1965		98		3206495

		1978		98		4090022

		1975		98		3892757

		1959		98		2898376

		1961		98		3007960

		1976		98		3991764

		1950		98		2533132

		1978		98		4108603

		1956		98		2774281

		1978		98		4071444

		1958		98		2829029

		1972		98		3706808

		1962		98		3054827

		1952		98		2606212

		1949		98		2464393

		1972		98		3678955

		1950		98		2516402

		1952		98		2614129

		1970		98		3549687

		1964		98		3123639

		1977		98		4029085

		1960		98		2933535

		1949		98		2459782

		1975		98		3908385

		1971		98		3603903

		1961		98		2999118

		1950		98		2516186

		1958		98		2849499

		1975		98		3918942

		1961		98		3014972

		1976		98		3998949

		1971		98		3560535

		1955		98		2717823

		1957		98		2816909

		1977		98		4022950

		1953		98		2650311

		1962		98		3037061

		1952		98		2588253

		1955		98		2716140

		1948		98		2440992

		1951		98		2544560

		1948		98		2447504

		1970		98		3534074

		1949		98		2477342

		1949		98		2471831

		1953		98		2644845

		1962		98		3066169

		1972		98		3699141

		1961		98		2999099

		1952		98		2610905

		1952		98		2601310

		1950		98		2504628

		1950		98		2515246

		1965		98		3196019

		1971		98		3584019

		1950		98		2505633

		1958		98		2834810

		1957		98		2791604

		1959		98		2868838

		1953		98		2658918

		1976		98		3989822

		1977		98		4029583

		1975		98		3871824

		1951		98		2568099

		1980		98		4193031

		1952		98		2609401

		1975		98		3864848

		1957		98		2812266

		1951		98		2545430

		1976		98		3959658

		1956		98		2767225

		1975		98		3896762

		1956		98		2763935

		1980		98		4228637

		1973		98		3723546

		1972		98		3648409

		1975		98		3876412

		1967		98		3320316

		1977		98		4051539

		1949		98		2480081

		1955		98		2722608

		1957		98		2777870

		1953		98		2646536

		1969		98		3428663

		1965		98		3213147

		1949		98		2471829

		1977		98		4059681

		1957		98		2801376

		1953		98		2659751

		1949		98		2466655

		1972		98		3686893

		1979		98		4174976

		1952		98		2597016

		1972		98		3699143

		1948		98		2454820

		1950		98		2516403

		1961		98		2981750

		1962		98		3038533

		1956		98		2742396

		1949		98		2489969

		1959		98		2894941

		1977		98		4023506

		1970		98		3538436

		1950		98		2498891

		1979		98		4140591

		1980		98		4210530

		1950		98		2493007

		1975		98		3911090

		1977		98		4041111

		1954		98		2676133

		1962		98		3026329

		1949		98		2486023

		1950		98		2509155

		1949		98		2459779

		1980		98		4211061

		1951		98		2552567

		1967		98		3326187

		1956		98		2764615

		1972		98		3689576

		1967		98		3348909

		1964		98		3141043

		1951		98		2552568

		1969		98		3461178

		1963		98		3071617

		1950		98		2508182

		1953		98		2650939

		1950		98		2493009

		1948		98		2441800

		1980		98		4230485

		1952		98		2616638

		1962		98		3042559

		1949		98		2473162

		1962		98		3062941

		1949		98		2480080

		1962		98		3024289

		1951		98		2554786

		1979		98		4146137

		1961		98		2990411

		1950		98		2504627

		1975		98		3901423

		1967		98		3317497

		1974		98		3837837

		1962		98		3061404

		1976		98		3934193

		1977		98		4063017

		1976		98		3945053

		1970		98		3524914

		1962		98		3040099

		1960		98		2928883

		1966		98		3243425

		1959		98		2874195

		1954		98		2679538

		1950		98		2533133

		1952		98		2597698

		1950		98		2504107

		1964		98		3133961

		1949		98		2472628

		1963		98		3071598

		1949		98		2459781

		1980		98		4242328

		1973		98		3730844

		1962		98		3038015

		1972		98		3699170

		1958		98		2864853

		1970		98		3538462

		1959		98		2911448

		1967		98		3356725

		1950		98		2514879

		1949		98		2459783

		1951		98		2567569

		1949		98		2459780

		1948		98		2443630

		1976		98		3983299

		1949		98		2474780

		1952		98		2588254

		1969		98		3454908

		1969		98		3433876

		1954		98		2669584

		1959		98		2880245

		1973		98		3770843

		1960		98		2940857

		1950		98		2493008

		1976		98		3967515

		1977		98		4004980

		1951		98		2566197

		1964		98		3136764

		1964		98		3157683

		1976		98		3982426

		1949		98		2460705

		1949		98		2489970

		1976		98		3951184

		1951		98		2538687

		1949		98		2462654

		1948		98		2453146

		1978		98		4100065

		1959		98		2913423

		1977		98		4022922

		1978		98		4115062

		1976		98		3962053

		1951		98		2538724

		1948		98		2452944

		1980		98		4189677

		1956		98		2745046

		1952		98		2615966

		1965		98		3217012

		1951		98		2578721

		1961		98		2999894

		1980		98		4181795

		1948		98		2453147

		1949		98		2487820

		1972		98		3699142

		1953		98		2639299

		1949		98		2465900

		1978		98		4108718

		1960		98		2963515

		1968		98		3377387

		1965		98		3169150

		1980		98		4215090

		1952		98		2580504

		1975		98		3882238

		1949		98		2474779

		1968		98		3389202

		1964		98		3120527

		1949		98		2488216

		1980		98		4222115

		1950		98		2522981

		1952		98		2600997

		1976		98		3932625

		1950		98		2509156

		1952		98		2586364

		1980		98		4216549

		1976		98		3940731

		1969		98		3470253

		1962		98		3040100

		1951		98		2578720

		1953		98		2637770

		1971		98		3619650

		1964		98		3120478

		1961		98		3006971

		1973		98		3714956

		1975		98		3891658

		1948		98		2447829

		1952		98		2622117

		1956		98		2737588

		1949		98		2471830

		1970		98		3507855

		1977		98		4032296

		1956		98		2744116

		1972		98		3641122

		1975		98		3918678

		1950		98		2516404

		1970		98		3549686

		1950		98		2509160

		1975		98		3873753

		1963		98		3113975

		1949		98		2461554

		1979		98		4138021

		1968		98		3374772

		1953		98		2637747

		1949		98		2462712

		1979		101		4136198

		1977		101		4055168

		1961		102		2968595

		1948		102		2443485

		1948		102		2449866

		1976		102		3945993

		1976		102		3950266

		1961		102		2992162

		1956		102		2734027

		1977		102		4035568

		1975		102		3887146

		1958		102		2838443

		1966		102		3244590

		1965		102		3205898

		1966		102		3261692

		1957		102		2799620

		1961		102		2988487

		1975		109		3884945

		1975		109		3915689

		1966		109		3238504

		1956		109		2760102

		1976		109		3944732

		1977		109		4052129

		1974		109		3826866

		1977		109		4012950

		1958		109		2830268

		1969		109		3478226

		1973		109		3781700

		1954		109		2682623

		1976		109		3983398

		1972		109		3665105

		1978		109		4107532

		1972		109		3687808

		1976		109		3931509

		1978		109		4075492

		1980		109		4218628

		1975		109		3862431

		1980		109		4199774

		1972		109		3649855

		1975		109		3918019

		1976		109		3985770

		1978		109		4067236

		1979		109		4136062

		1954		109		2695973

		1977		109		4018121

		1952		109		2596996

		1949		109		2468928

		1964		109		3130364

		1971		109		3598845

		1977		109		4063538

		1949		109		2460287

		1978		109		4117234

		1949		109		2460288

		1980		109		4233671

		1975		109		3925653

		1977		109		4032579

		1974		109		3826364

		1953		109		2646512

		1976		109		3949073

		1977		109		4001577

		1958		109		2842705

		1952		109		2610307

		1977		109		4030342

		1978		109		4075491

		1951		109		2566386

		1956		109		2761828

		1961		109		2983839

		1976		109		3979711

		1978		109		4079508

		1975		109		3888238

		1975		109		3908465

		1956		109		2749472

		1954		109		2672571

		1980		109		4189431

		1976		109		3950134

		1951		109		2578699

		1975		109		3926203

		1979		109		4152678

		1957		109		2800606

		1949		109		2466754

		1974		109		3852794

		1951		109		2558021

		1957		109		2808532

		1980		109		4213060

		1950		109		2519420

		1979		109		4138721

		1976		109		3983012

		1975		109		3887698

		1974		109		3826972

		1977		109		4048684

		1977		109		4043998

		1978		109		4107783

		1949		109		2489288

		1980		109		4215617

		1976		109		4000420

		1950		109		2511886

		1976		109		3938500

		1954		109		2672529

		1956		109		2757312

		1975		109		3904698

		1971		109		3589865

		1949		109		2478216

		1978		109		4079730

		1980		109		4200770

		1973		109		3760172

		1949		109		2460286

		1974		109		3824586

		1955		109		2702366

		1978		109		4129599

		1955		109		2712614

		1975		109		3872168

		1952		109		2616038

		1974		109		3816753

		1976		109		3935564

		1974		109		3826865

		1956		109		2774006

		1980		109		4218582

		1973		109		3774717

		1959		109		2898273

		1977		109		4011747

		1979		109		4172663

		1977		109		4034074

		1977		109		4058003

		1961		109		2999182

		1960		109		2920228

		1976		109		3953825

		1976		109		3939350

		1976		109		3957353

		1957		109		2818527

		1977		109		4006444

		1977		109		4029963

		1953		109		2645737

		1975		109		3875550

		1975		109		3903876

		1973		109		3741987

		1957		109		2813996

		1954		109		2683775

		1973		109		3742212

		1955		109		2724775

		1954		109		2698398

		1975		109		3922561

		1964		109		3118110

		1973		109		3733050

		1977		109		4064185

		1976		109		3994966

		1949		109		2464229

		1976		109		3980076

		1977		109		4011748

		1959		109		2899598

		1980		109		4219489

		1980		109		4214918

		1956		109		2762948

		1978		109		4088124

		1976		109		3951697

		1977		109		4055603

		1980		109		4237224

		1976		109		3964468

		1975		109		3882408

		1976		109		3960449

		1957		109		2800602

		1948		109		2435615

		1975		109		3872218

		1977		109		4028933

		1952		109		2603754

		1980		110		4238508

		1970		112		3523968

		1975		112		3858902

		1973		112		3747098

		1962		112		3047089

		1970		112		3504185

		1978		112		4087537

		1975		112		3918761

		1974		112		3815826

		1978		112		4130164

		1974		112		3831526

		1953		112		2629664

		1975		112		3899960

		1972		112		3649568

		1975		112		3870237

		1972		112		3680098

		1974		112		3810173

		1974		112		3799293

		1974		112		3850477

		1979		113		4176918

		1976		113		3932298

		1978		113		4066567

		1979		113		4170477

		1972		113		3681363

		1970		113		3513485

		1972		113		3666675

		1964		113		3137127

		1973		113		3726877

		1966		113		3262749

		1978		113		4078971

		1977		113		4008136

		1972		113		3674645

		1972		113		3678922

		1974		113		3827780

		1954		113		2684284

		1974		113		3793149

		1969		113		3426136

		1961		113		2992540

		1979		113		4178517

		1977		113		4011046

		1979		113		4138358

		1976		113		3959457

		1979		113		4155352

		1973		113		3741198

		1978		113		4104204

		1980		113		4241149

		1948		113		2451772

		1971		113		3608276

		1974		113		3853785

		1979		115		4180551

		1964		115		3124461

		1958		115		2825197

		1965		115		3197373

		1966		115		3291628

		1958		115		2825195

		1970		120		3546292

		1967		120		3318924

		1978		120		4078972

		1966		120		3232963

		1970		120		3497498

		1962		121		3047465

		1967		127		3297410

		1978		127		4070098

		1979		127		4140393

		1980		127		4198599

		1978		127		4115732

		1980		127		4213706

		1976		128		3999973

		1980		128		4220721

		1980		128		4224410

		1975		129		3906488

		1969		129		3479277

		1980		129		4220395

		1978		129		4129863

		1971		129		3587931

		1967		129		3324758

		1978		129		4105459

		1964		129		3133132

		1957		129		2818160

		1969		129		3455311

		1963		129		3086521

		1976		129		3963503

		1972		129		3666508

		1960		129		2958039

		1974		129		3838683

		1964		129		3134714

		1966		129		3254479

		1973		129		3717031

		1960		129		2946894

		1972		129		3664939

		1954		129		2675917

		1957		129		2783233

		1967		129		3353342

		1972		129		3632473

		1974		129		3841461

		1975		129		3900303

		1972		129		3639111

		1973		129		3730186

		1948		129		2441949

		1976		129		3996268

		1973		129		3728351

		1969		129		3470669

		1967		129		3331155

		1977		129		4043934

		1978		129		4110329

		1969		129		3460150

		1966		129		3283472

		1976		129		3950422

		1977		129		4007312

		1974		129		3817830

		1961		129		2997891

		1964		129		3130667

		1964		129		3150520

		1967		129		3305481

		1968		129		3385242

		1959		129		2878444

		1977		129		4006231

		1969		129		3461591

		1977		129		4007283

		1971		129		3616861

		1977		129		4043443

		1961		129		2998392

		1973		129		3718446

		1970		129		3503950

		1978		129		4088570

		1962		129		3049001

		1967		129		3308349

		1968		129		3364288

		1949		129		2485027

		1968		129		3384059

		1976		129		3965116

		1955		129		2719742

		1976		129		3991182

		1977		129		4060133

		1967		129		3305685

		1959		129		2917300

		1974		129		3846557

		1975		129		3882244

		1977		129		4006414

		1970		129		3538755

		1973		129		3762577

		1963		129		3105214

		1958		129		2858863

		1960		129		2929184

		1976		129		3962044

		1963		129		3106152

		1963		129		3076697

		1959		129		2886766

		1967		129		3319094

		1966		129		3272115

		1967		129		3357426

		1978		129		4105917

		1975		129		3900334

		1977		129		4043979

		1970		129		3535856

		1970		129		3520917

		1975		129		3902329

		1970		129		3504486

		1974		129		3823372

		1960		129		2934241

		1977		129		4052617

		1969		129		3420130

		1974		129		3805536

		1973		129		3759047

		1962		129		3045041

		1976		129		3933718

		1969		129		3446139

		1973		129		3751821

		1974		129		3791852

		1965		129		3203503

		1971		129		3568844

		1973		129		3776238

		1972		129		3636334

		1966		129		3252464

		1953		129		2632245

		1953		129		2636146

		1974		129		3799939

		1978		129		4069423

		1973		129		3761568

		1962		129		3037016

		1961		129		3005500

		1953		129		2627347

		1958		129		2837649

		1969		129		3453253

		1964		129		3132917

		1977		129		4061020

		1963		129		3097460

		1967		129		3344214

		1960		129		2951295

		1978		129		4123806

		1970		129		3537236

		1974		129		3792153

		1966		129		3286774

		1958		129		2835844

		1976		129		3996349

		1975		129		3917317

		1977		129		4036657

		1978		129		4076579

		1965		129		3195505

		1962		129		3041345

		1951		129		2541937

		1974		129		3809700

		1959		129		2893194

		1966		129		3283042

		1954		129		2665405

		1969		129		3437220

		1971		129		3563583

		1965		129		3203339

		1975		129		3895953

		1973		129		3714156

		1967		129		3331197

		1978		129		4072477

		1962		129		3039094

		1978		129		4118311

		1973		129		3755132

		1978		129		4111210

		1974		129		3817833

		1978		129		4128556

		1963		129		3116463

		1951		129		2580293

		1963		129		3106845

		1970		129		3522735

		1960		129		2951296

		1977		129		4021573

		1967		129		3316544

		1971		129		3563923

		1971		129		3578004

		1967		129		3349624

		1969		129		3439450

		1978		129		4111220

		1974		129		3798453

		1965		129		3203430

		1964		129		3145844

		1970		129		3536450

		1970		129		3490217

		1957		129		2791878

		1966		129		3274181

		1966		129		3277605

		1976		129		3986561

		1973		129		3773037

		1950		129		2493654

		1975		129		3875154

		1965		129		3199604

		1972		129		3661148

		1972		129		3689667

		1967		129		3315183

		1963		129		3114892

		1971		129		3585415

		1977		129		4058567

		1966		129		3290051

		1969		129		3455448

		1962		129		3017428

		1956		129		2753463

		1967		129		3346819

		1954		129		2667806

		1967		129		3313704

		1975		129		3868589

		1974		129		3821438

		1960		129		2947949

		1966		129		3255632

		1976		129		3997549

		1955		129		2707881

		1977		129		4056803

		1969		129		3429440

		1956		129		2758905

		1978		129		4118482

		1978		129		4113959

		1967		129		3336017

		1953		129		2649454

		1974		129		3796031

		1974		129		3823615

		1978		129		4108991

		1960		129		2960913

		1966		129		3277940

		1965		129		3187872

		1958		129		2837712

		1955		129		2720047

		1961		129		2999796

		1960		129		2965295

		1958		129		2824665

		1978		129		4107181

		1978		129		4118060

		1976		129		3951907

		1964		129		3151742

		1969		129		3446359

		1969		129		3446071

		1977		129		4053460

		1975		129		3884549

		1970		129		3525648

		1975		129		3923796

		1972		129		3684699

		1966		129		3228249

		1965		129		3216568

		1965		129		3216310

		1963		129		3110799

		1964		129		3129145

		1961		129		2986036

		1967		129		3359158

		1963		129		3105735

		1974		129		3804733

		1977		129		4051186

		1968		129		3406508

		1979		129		4169204

		1971		129		3578146

		1968		129		3376523

		1975		129		3874228

		1971		129		3618617

		1970		129		3520081

		1973		129		3772521

		1960		129		2940899

		1964		129		3133137

		1975		129		3865118

		1955		129		2699086

		1974		129		3831583

		1974		129		3836841

		1977		129		4052434

		1956		129		2741653

		1968		129		3362104

		1974		129		3827221

		1973		129		3714438

		1966		129		3254755

		1969		129		3446062

		1957		129		2805339

		1976		129		3934028

		1977		129		4021864

		1969		129		3470737

		1973		129		3728253

		1966		129		3236038

		1965		129		3173217

		1967		129		3331244

		1971		129		3606741

		1973		129		3777574

		1970		129		3545190

		1959		129		2890421

		1964		129		3149035

		1968		129		3409444

		1971		129		3594579

		1978		129		4089873

		1976		129		3961224

		1969		129		3451918

		1973		129		3749643

		1967		129		3309924

		1976		129		3964174

		1973		129		3743591

		1961		129		2971122

		1967		129		3310488

		1969		129		3420239

		1972		129		3652439

		1963		129		3114506

		1957		129		2793734

		1960		129		2955226

		1968		129		3412744

		1960		129		2933613

		1970		129		3528064

		1965		129		3218655

		1954		129		2666089

		1950		129		2493651

		1976		129		3983020

		1965		129		3196954

		1969		129		3445156

		1972		129		3666017

		1969		129		3436902

		1972		129		3705486

		1974		129		3811851

		1960		129		2935176

		1966		129		3245207

		1973		129		3753865

		1968		129		3395899

		1975		129		3893444

		1980		129		4192319

		1969		129		3424664

		1956		129		2736095

		1978		129		4081533

		1973		129		3734083

		1968		129		3376027

		1954		129		2675591

		1969		129		3453437

		1976		129		3933607

		1959		129		2919420

		1960		129		2936440

		1976		129		3942590

		1964		129		3150521

		1967		129		3351786

		1977		129		4005546

		1967		129		3322334

		1975		129		3879538

		1970		129		3546819

		1976		129		3970959

		1967		129		3348647

		1977		129		4048204

		1977		129		4035168

		1974		129		3821784

		1973		129		3750649

		1964		129		3129146

		1955		129		2726102

		1963		129		3102418

		1972		129		3683702

		1976		129		3948958

		1967		129		3358775

		1956		129		2772391

		1973		129		3748755

		1953		129		2620376

		1968		129		3414115

		1973		129		3722505

		1970		129		3541979

		1976		129		3977954

		1959		129		2882944

		1972		129		3659103

		1961		129		2975317

		1975		129		3911742

		1959		129		2896573

		1971		129		3598868

		1978		129		4116949

		1966		129		3275804

		1977		129		4054566

		1972		129		3672099

		1977		129		4033099

		1960		129		2935384

		1974		129		3842373

		1958		129		2838754

		1950		129		2508490

		1971		129		3562319

		1961		129		3004819

		1968		129		3380234

		1973		129		3757773

		1976		129		3936355

		1959		129		2867945

		1971		129		3574943

		1971		129		3619201

		1972		129		3703101

		1977		129		4060558

		1971		129		3594333

		1973		129		3725406

		1967		129		3331198

		1960		129		2946879

		1958		129		2845796

		1975		129		3869731

		1961		129		3010993

		1968		129		3380237

		1966		129		3252520

		1969		129		3455453

		1966		129		3288670

		1970		129		3522030

		1967		129		3302636

		1968		129		3406713

		1964		129		3155588

		1959		129		2916658

		1967		129		3344579

		1970		129		3492801

		1967		129		3325061

		1978		129		4082055

		1958		129		2845809

		1970		129		3537530

		1971		129		3579968

		1969		129		3422953

		1976		129		3966967

		1959		129		2901732

		1959		129		2869284

		1968		129		3380626

		1978		129		4113590

		1977		129		4001279

		1972		129		3634264

		1970		130		3497073

		1976		130		3954709

		1975		130		3895231

		1975		130		3926209

		1977		130		4018241

		1979		133		4175201

		1977		133		4018820

		1980		133		4240692

		1975		133		3923381

		1978		133		4108870

		1977		133		4003638

		1977		133		4054594

		1979		133		4154822

		1975		133		3899672

		1974		134		3799147

		1976		134		3941121

		1964		134		3135207

		1959		134		2915943

		1959		134		2908552

		1980		136		4197643

		1971		136		3571844

		1972		136		3671754

		1978		136		4119994

		1975		140		3868957

		1977		140		4003903

		1979		140		4171544

		1974		140		3786308

		1975		140		3882274

		1976		140		3962206

		1979		140		4162355

		1980		140		4213860

		1978		140		4103002

		1980		140		4189325

		1980		140		4215918

		1980		140		4234972

		1980		140		4203034

		1980		140		4214017

		1976		140		3973032

		1980		140		4212905

		1979		140		4159358

		1973		140		3756721

		1959		140		2904460

		1968		140		3389961

		1977		141		4023933

		1979		142		4166113

		1978		142		4103004

		1977		142		4059694

		1975		142		3909960

		1980		142		4208220

		1980		142		4217709

		1958		145		2852019

		1956		145		2767592

		1961		145		2998325

		1965		145		3188272

		1968		145		3383509

		1956		145		2748750

		1959		145		2877398

		1951		145		2539400

		1957		145		2811203

		1973		145		3738227

		1959		145		2869227

		1952		145		2591052

		1951		145		2549771

		1954		145		2694656

		1950		145		2496441

		1952		145		2585913

		1957		145		2785232

		1974		145		3833556

		1962		145		3015533

		1962		145		3029080

		1956		145		2736776

		1949		145		2489520

		1963		145		3108280

		1961		145		3005756

		1961		145		2983602

		1961		145		2987583

		1975		145		3870612

		1950		145		2511151

		1977		145		4041187

		1962		145		3029342

		1954		145		2666813

		1952		145		2611618

		1977		145		4060662

		1980		145		4223005

		1970		145		3500614

		1974		145		3796997

		1979		145		4162465

		1962		145		3053453

		1959		145		2904449

		1962		145		3047603

		1976		145		3937943

		1952		145		2582590

		1960		145		2951869

		1959		145		2918535

		1959		145		2893891

		1953		145		2632059

		1959		145		2918367

		1967		145		3355740

		1971		145		3559190

		1949		145		2475421

		1957		145		2801167

		1962		145		3024644

		1976		145		3966824

		1961		145		2975241

		1960		145		2925281

		1958		145		2828368

		1962		145		3016461

		1959		145		2875618

		1957		145		2805153

		1956		145		2763729

		1957		145		2814988

		1958		145		2855466

		1952		145		2614760

		1975		145		3901978

		1976		145		3987035

		1959		145		2900443

		1965		145		3174947

		1974		145		3852721

		1959		145		2886650

		1954		145		2686230

		1961		145		2986227

		1976		145		3945099

		1959		145		2867692

		1962		145		3032393

		1971		145		3601532

		1953		145		2628285

		1973		145		3743767

		1980		145		4230828

		1951		145		2566441

		1962		145		3029343

		1948		145		2435871

		1974		145		3787505

		1949		145		2479308

		1980		145		4218723

		1972		145		3661893

		1971		145		3609746

		1961		145		3013123

		1957		145		2797333

		1966		145		3267730

		1960		145		2943367

		1950		145		2519245

		1949		145		2478775

		1973		145		3710511

		1969		145		3444044

		1953		145		2659541

		1956		145		2771489

		1962		145		3053939

		1969		145		3446635

		1960		145		2926146

		1962		145		3049790

		1955		145		2713462

		1974		145		3823228

		1952		145		2603721

		1948		145		2457727

		1961		145		3011168

		1980		145		4225582

		1957		145		2803708

		1975		145		3911417

		1976		145		3941998

		1976		145		3954737

		1952		145		2601314

		1976		145		3932527

		1979		145		4158219

		1950		145		2528290

		1979		145		4156916

		1965		145		3210767

		1951		145		2538405

		1962		145		3060557

		1962		145		3029032

		1978		145		4069418

		1952		145		2608944

		1970		145		3521289

		1954		145		2675185

		1961		145		2968302

		1956		145		2747027

		1962		145		3045220

		1976		145		3939277

		1963		145		3111268

		1970		145		3537083

		1958		145		2840642

		1976		145		3934369

		1950		145		2511152

		1964		145		3150376

		1960		145		2933621

		1955		145		2702835

		1962		145		3062143

		1952		145		2610230

		1974		145		3854072

		1950		145		2528279

		1977		145		4064150

		1958		145		2857243

		1953		145		2633362

		1957		145		2798807

		1975		145		3861079

		1957		145		2816061

		1978		145		4070243

		1961		145		3005878

		1948		145		2457234

		1955		145		2728522

		1974		145		3855313

		1965		145		3219753

		1961		145		2992293

		1955		145		2726263

		1969		145		3444042

		1951		145		2536029

		1956		145		2733175

		1969		145		3457528

		1949		145		2473123

		1952		145		2615097

		1957		145		2794165

		1951		145		2536030

		1973		145		3775560

		1950		145		2519312

		1961		145		2994032

		1962		145		3025011

		1951		145		2549038

		1964		145		3117571

		1956		145		2752259

		1950		145		2503925

		1951		145		2574688

		1957		145		2816062

		1951		145		2561338

		1960		145		2962420

		1969		145		3444043

		1957		145		2781688

		1967		145		3341727

		1965		145		3188643

		1961		145		2969584

		1950		145		2515190

		1952		145		2585065

		1975		145		3924145

		1970		145		3501638

		1969		145		3444041

		1955		145		2699408

		1976		145		3973911

		1962		145		3053540

		1977		145		4037175

		1976		145		3981234

		1956		145		2761017

		1953		145		2654809

		1973		145		3763385

		1951		145		2572596

		1973		145		3766048

		1956		145		2763569

		1966		145		3233140

		1959		145		2900444

		1980		145		4232687

		1958		145		2848349

		1962		145		3040124

		1961		145		2985879

		1950		145		2497891

		1951		145		2545958

		1978		145		4075302

		1958		145		2840380

		1959		145		2900244

		1959		145		2869878

		1958		145		2855464

		1962		145		3051167

		1958		145		2848555

		1959		145		2868890

		1951		145		2540711

		1959		145		2873926

		1980		145		4205000

		1972		145		3669838

		1955		145		2706118

		1979		145		4162466

		1955		145		2710662

		1958		145		2857164

		1949		145		2484552

		1969		145		3479576

		1962		145		3041413

		1951		145		2542886

		1955		145		2713091

		1951		145		2549145

		1978		145		4118424

		1956		145		2729453

		1955		145		2702833

		1975		145		3895361

		1978		145		4098690

		1949		145		2481393

		1952		145		2607544

		1972		145		3633207

		1954		145		2694109

		1978		145		4100535

		1958		145		2849543

		1971		145		3601531

		1950		145		2528261

		1952		145		2587593

		1956		145		2761911

		1952		145		2612681

		1962		145		3022443

		1977		145		4028643

		1978		145		4075339

		1957		145		2784259

		1949		145		2476599

		1979		145		4160802

		1949		145		2466514

		1969		145		3483361

		1968		145		3369243

		1960		145		2939977

		1956		145		2733597

		1958		145		2857264

		1956		145		2767253

		1961		145		2972051

		1961		145		2985955

		1980		145		4237084

		1968		145		3405457

		1957		145		2809116

		1949		145		2481904

		1951		145		2565191

		1977		145		4060620

		1976		145		3975512

		1975		145		3894092

		1953		145		2653189

		1952		145		2584893

		1960		145		2958081

		1961		145		2999135

		1948		145		2456767

		1962		145		3044846

		1948		145		2445046

		1954		145		2683774

		1973		145		3746794

		1952		145		2622058

		1951		145		2564713

		1976		145		3960840

		1948		145		2447255

		1961		145		2995453

		1976		145		3941842

		1951		145		2580208

		1951		145		2547297

		1962		145		3037272

		1949		145		2481398

		1958		145		2854332

		1977		145		4003950

		1951		145		2554499

		1956		145		2736775

		1959		145		2918534

		1960		145		2947110

		1953		145		2624574

		1972		145		3641529

		1951		145		2548981

		1977		145		4023119

		1959		145		2918052

		1969		145		3458990

		1978		145		4073879

		1961		145		2978360

		1958		145		2848221

		1980		145		4200849

		1966		145		3247397

		1980		145		4239778

		1978		145		4076725

		1979		145		4133874

		1980		145		4206320

		1953		145		2647750

		1949		145		2475694

		1954		145		2694107

		1952		145		2584984

		1977		145		4065384

		1973		145		3770012

		1977		145		4035675

		1954		145		2697167

		1974		145		3818229

		1951		145		2542917

		1958		145		2823134

		1959		145		2918537

		1967		145		3359796

		1952		145		2614761

		1951		145		2572985

		1958		145		2857242

		1972		145		3654388

		1959		145		2901209

		1957		145		2795651

		1951		145		2549788

		1953		145		2648590

		1950		145		2504141

		1962		145		3048631

		1972		145		3696438

		1952		145		2621146

		1949		145		2481392

		1951		145		2550556

		1975		145		3860754

		1966		145		3232890

		1959		145		2908502

		1960		145		2926220

		1978		145		4078145

		1962		145		3051876

		1977		145		4004896

		1974		145		3800296

		1950		145		2497877

		1959		145		2888739

		1978		145		4130634

		1958		145		2855465

		1975		145		3893998

		1953		145		2633503

		1961		145		2983834

		1972		145		3689475

		1958		145		2857265

		1956		145		2747026

		1979		146		4163063

		1969		146		3466695

		1976		146		4000197

		1979		146		4175446

		1980		146		4187611

		1956		146		2770044

		1969		146		3466669

		1961		146		2974082

		1976		146		4000187

		1980		146		4229841

		1978		146		4130283

		1978		146		4114500

		1951		146		2575344

		1979		146		4134997

		1976		146		3962450

		1977		146		4037324

		1980		146		4240407

		1980		146		4186726

		1977		146		4058910

		1956		146		2755660

		1979		146		4147691

		1979		146		4177994

		1956		146		2769366

		1977		146		4019498

		1960		147		2937186

		1966		147		3255209

		1967		147		3320818

		1959		147		2867277

		1973		147		3766985

		1961		147		3003496

		1975		147		3926949

		1980		147		4229592

		1969		147		3455116

		1964		147		3132016

		1980		147		4215062

		1959		147		2898388

		1963		147		3091307

		1976		147		3977203

		1971		147		3616600

		1965		147		3173514

		1971		147		3603919

		1966		147		3284434

		1975		147		3890299

		1964		147		3163832

		1973		147		3756222

		1967		147		3324126

		1976		147		3943137

		1972		147		3646208

		1973		148		3735023

		1970		148		3515873

		1980		148		4212566

		1974		148		3822486

		1971		148		3593506

		1980		148		4241055

		1972		148		3662105

		1979		148		4136744

		1968		148		3415380

		1979		148		4171694

		1974		148		3824709

		1972		148		3679902

		1980		148		4238970

		1971		148		3590127

		1977		148		4026273

		1978		148		4126234

		1973		148		3760679

		1978		148		4115540

		1966		148		3258137

		1978		148		4083958

		1980		148		4242330

		1974		148		3826019

		1974		148		3804983

		1967		148		3331080

		1968		148		3362216

		1968		148		3364900

		1970		148		3548635

		1973		148		3718135

		1974		148		3797130

		1966		148		3259500

		1980		148		4202356

		1974		148		3813929

		1967		148		3299518

		1970		148		3537179

		1969		148		3444742

		1971		148		3599820

		1971		148		3584112

		1963		152		3071364

		1965		152		3207624

		1965		152		3213312

		1965		152		3203686

		1965		152		3203687

		1965		152		3224902

		1965		152		3196235

		1965		152		3166466

		1975		152		3860310

		1965		152		3203688

		1954		152		2676135

		1965		152		3211516

		1971		152		3614642

		1980		154		4191753

		1975		154		3873715

		1976		154		3947974

		1980		154		4226191

		1975		154		3903869

		1975		154		3905130

		1978		154		4129659

		1950		155		2533084

		1955		155		2716650

		1967		155		3300501

		1955		155		2713079

		1974		155		3818055

		1978		155		4107306

		1954		155		2695301

		1979		155		4146621

		1959		155		2889353

		1953		155		2645572

		1977		155		4007268

		1978		155		4088756

		1980		155		4190669

		1977		155		4048297

		1950		155		2533086

		1977		155		4009282

		1950		155		2513270

		1960		155		2922795

		1977		155		4048335

		1952		155		2606908

		1979		155		4141976

		1958		155		2827477

		1956		155		2743270

		1951		155		2541634

		1949		155		2458771

		1955		155		2708194

		1958		155		2858979

		1956		155		2735847

		1952		155		2606907

		1956		155		2743269

		1950		155		2533087

		1951		155		2542466

		1960		155		2936577

		1956		155		2748113

		1980		155		4201153

		1961		155		2996535

		1956		155		2739997

		1956		155		2766619

		1964		155		3117963

		1974		155		3784576

		1974		155		3840666

		1979		155		4161525

		1974		155		3795188

		1950		155		2533085

		1957		155		2797270

		1963		155		3102068

		1963		155		3095327

		1962		155		3051715

		1977		155		4034087

		1980		155		4241088

		1977		155		4018927

		1949		155		2489950

		1963		155		3094532

		1951		155		2541024

		1976		155		3930956

		1953		155		2657208

		1979		155		4144332

		1977		155		4001327

		1958		155		2846474

		1957		155		2792403

		1977		155		4038143

		1976		155		3997793

		1952		155		2606909

		1980		155		4181725

		1949		155		2474651

		1973		156		3754896

		1970		156		3495013

		1966		156		3237414

		1956		156		2733992

		1949		156		2468771

		1949		156		2486199

		1980		156		4189070

		1957		156		2805141

		1967		156		3339076

		1975		156		3920808

		1974		156		3855408

		1972		156		3647890

		1959		156		2883826

		1972		156		3657744

		1963		156		3074761

		1953		156		2636890

		1950		156		2500173

		1969		156		3441649

		1948		156		2444346

		1973		156		3710789

		1964		156		3159249

		1950		156		2533286

		1964		156		3138025

		1951		156		2544718

		1951		156		2544717

		1948		156		2440327

		1969		156		3476143

		1977		156		4032329

		1949		156		2490278

		1976		156		3994012

		1980		156		4224660

		1956		156		2741894

		1978		156		4066800

		1951		156		2544716

		1962		156		3017275

		1979		156		4138562

		1948		156		2444960

		1948		156		2446856

		1965		156		3185623

		1967		156		3309778

		1973		156		3737919

		1954		156		2664649

		1979		156		4140005

		1968		156		3396849

		1979		156		4133202

		1980		156		4188325

		1976		156		3988481

		1960		156		2945755

		1975		156		3922342

		1979		156		4140011

		1971		156		3594824

		1959		156		2878093

		1958		156		2927452

		1973		156		3760812

		1950		156		2510262

		1972		156		3632734

		1950		156		2523127

		1978		156		4086265

		1965		156		3205461

		1962		156		3051759

		1970		156		3520172

		1966		156		3236240

		1979		156		4174816

		1950		156		2533289

		1971		156		3608088

		1972		156		3672579

		1962		156		3050050

		1975		156		3873621

		1963		156		3094419

		1972		156		3667069

		1980		156		4186132

		1980		156		4223156

		1968		156		3371778

		1975		156		3930167

		1968		156		3367364

		1969		156		3430763

		1958		156		2821469

		1973		156		3731681

		1967		156		3325652

		1974		156		3846937

		1973		156		3742800

		1970		156		3494853

		1952		156		2584450

		1977		156		4018650

		1960		156		2959580

		1967		156		3337328

		1971		156		3586887

		1966		156		3272713

		1955		156		2703570

		1969		156		3438394

		1950		156		2520384

		1958		156		2834707

		1954		156		2696432

		1972		156		3642464

		1950		156		2533287

		1962		156		3024413

		1961		156		2981253

		1972		156		3646940

		1967		156		3317790

		1971		156		3582377

		1966		156		3262356

		1977		156		4032328

		1961		156		2972349

		1965		156		3197963

		1954		156		2678130

		1970		156		3502271

		1959		156		2887390

		1950		156		2534260

		1951		156		2576264

		1968		156		3413545

		1955		156		2702808

		1975		156		3910786

		1978		156		4069614

		1967		156		3340867

		1950		156		2533288

		1978		156		4082613

		1959		156		2881733

		1959		156		2875060

		1977		156		4015582

		1974		156		3825541

		1957		156		2813810

		1972		156		3656935

		1958		156		2854002

		1967		156		3296865

		1959		156		2876524

		1974		156		3835475

		1980		156		4242628

		1960		156		2958037

		1978		156		4124448

		1956		156		2733762

		1978		156		4077227

		1963		156		3075823

		1979		156		4136094

		1979		156		4133717

		1970		156		3526828

		1976		156		3998946

		1970		156		3510402

		1972		156		3638649

		1963		156		3114523

		1952		156		2582150

		1970		156		3543761

		1953		156		2651644

		1960		156		2932759

		1977		156		4053576

		1978		158		4080168

		1979		158		4156427

		1975		158		3925235

		1975		158		3890144

		1958		158		2831016

		1976		158		3970364

		1979		158		4133891

		1968		158		3419661

		1974		158		3821416

		1976		158		3961639

		1974		158		3841467

		1978		158		4106577

		1976		158		3940943

		1954		158		2681925

		1980		158		4221271

		1978		158		4071427

		1975		158		3896021

		1979		158		4168962

		1978		158		4072353

		1978		158		4119160

		1978		158		4101314

		1976		158		3995371

		1979		158		4146437

		1976		158		3941661

		1977		160		4009390

		1975		160		3869547

		1972		160		3689640

		1974		160		3839556

		1980		160		4223479

		1978		160		4111927

		1975		160		3873422

		1975		160		3914408

		1975		160		3919413

		1975		160		3919412

		1974		160		3838004

		1980		165		4233032

		1975		165		3927664

		1972		165		3689669

		1971		165		3621096

		1974		170		3810976

		1971		170		3614744

		1949		170		2466001

		1957		170		2788269

		1953		170		2637702

		1956		170		2740691

		1978		171		4099918

		1977		171		4038864

		1975		172		3904750

		1978		172		4076990

		1974		172		3790016

		1952		172		2584001

		1977		172		4053332

		1978		172		4107287

		1974		172		3790895

		1951		172		2558549

		1951		172		2573418

		1958		172		2865809

		1971		172		3601809

		1948		172		2445301

		1950		172		2530817

		1962		172		3029185

		1978		172		4119089

		1950		172		2530816

		1979		172		4153060

		1972		172		3689646

		1979		172		4165258

		1977		172		4053333

		1976		172		3986494

		1971		172		3575987

		1977		172		4016331

		1950		172		2496450

		1978		172		4103227

		1976		172		3998798

		1973		172		3720097

		1948		172		2445300

		1950		172		2518672

		1980		172		4200630

		1978		172		4080966

		1952		172		2609377

		1971		172		3617789

		1973		172		3723621

		1959		172		2871109

		1954		172		2686790

		1971		172		3623483

		1963		172		3077268

		1958		172		2849479

		1977		172		4053331

		1979		172		4154827

		1953		172		2627539

		1951		172		2573417

		1977		172		4010738

		1980		173		4206002

		1980		173		4181594

		1980		173		4209533

		1979		173		4157572

		1980		173		4231011

		1980		173		4208399

		1979		173		4179100

		1963		173		3102002

		1980		173		4203037

		1980		176		4242611

		1977		176		4059593

		1949		176		2482815

		1978		176		4107076

		1978		176		4122092

		1976		176		3991309

		1976		176		3986130

		1980		176		4224261

		1976		176		3987590

		1978		176		4084883

		1976		176		3953732

		1950		176		2522074

		1978		176		4092381

		1980		176		4188532

		1980		176		4228406

		1980		176		4218618

		1977		176		4027526

		1980		176		4225826

		1977		182		4043881

		1978		182		4124689

		1980		182		4193690

		1978		182		4068920

		1978		182		4076486

		1980		182		4208089

		1977		182		4045313

		1974		182		3853144

		1974		182		3857679

		1980		182		4188538

		1976		182		3959077

		1977		182		4062932

		1973		182		3759132

		1977		182		4043884

		1965		182		3195271

		1978		182		4130757

		1978		182		4078046

		1980		182		4232738

		1979		182		4145921

		1977		182		4063804

		1977		182		4043885

		1978		182		4078044

		1975		182		3858577

		1980		182		4199383

		1980		182		4199533

		1976		182		3976599

		1980		182		4242595

		1975		182		3926854

		1978		182		4124694

		1978		182		4082837

		1978		182		4124501

		1975		182		3885020

		1978		182		4080433

		1973		182		3769414

		1978		182		4081519

		1978		182		4099199

		1965		182		3170867

		1961		182		3012076

		1979		182		4146379

		1979		182		4160013

		1978		182		4124687

		1959		182		2916518

		1978		182		4124695

		1976		182		3983424

		1979		182		4146019

		1975		182		3927319

		1979		182		4158310

		1979		182		4145671

		1978		182		4124697

		1974		182		3857169

		1965		182		3223424

		1976		182		3947380

		1976		182		3982995

		1963		185		3088035

		1959		185		2885889

		1962		185		3065629

		1974		185		3856624

		1964		185		3116629

		1971		185		3616263

		1962		185		3057019

		1960		185		2950784

		1969		185		3473304

		1949		185		2469456

		1954		185		2697659

		1971		185		3591294

		1961		185		2972565

		1971		185		3556665

		1964		185		3122187

		1971		185		3588656

		1965		185		3212644

		1956		185		2740081

		1967		185		3304990

		1972		185		3643490

		1954		185		2697658

		1961		185		3010975

		1955		185		2706904

		1959		185		2886714

		1962		185		3065664

		1960		185		2947087

		1953		185		2648251

		1949		185		2469457

		1959		185		2888823

		1960		185		2947092

		1962		185		3026187

		1969		185		3463212

		1956		185		2731905

		1969		185		3451894

		1970		185		3531210

		1949		185		2470322

		1958		185		2862307

		1965		185		3202995

		1949		185		2477160

		1949		185		2484507

		1978		186		4079127

		1953		186		2638443

		1959		186		2912359

		1977		186		4010148

		1978		186		4085324

		1980		186		4229530

		1980		189		4230946

		1973		189		3754076

		1979		189		4160069

		1978		189		4120776

		1972		189		3677702

		1979		189		4136566

		1973		189		3736564

		1978		189		4089329

		1978		189		4118464

		1971		189		3622561

		1969		189		3463719

		1975		189		3868439

		1974		189		3855395

		1978		189		4105018

		1979		189		4141740

		1971		189		3622817

		1979		189		4134822

		1980		189		4240445

		1978		189		4122342

		1979		189		4173796

		1973		189		3768102

		1979		189		4166457

		1972		189		3671979

		1970		189		3511227

		1978		189		4113928

		1977		189		4046633

		1971		189		3576558

		1977		189		4064438

		1976		189		3985141

		1979		189		4159178

		1977		189		4013477

		1971		189		3568214

		1971		189		3602702

		1979		189		4141359

		1972		189		3631607

		1980		189		4235230

		1977		189		4016264

		1976		189		3960581

		1978		189		4092472

		1968		189		3383682

		1979		189		4173981

		1975		189		3902490

		1979		189		4160454

		1971		189		3615260

		1980		189		4234391

		1980		189		4184497

		1976		189		3976576

		1979		189		4173689

		1972		189		3652320

		1979		189		4147621

		1972		189		3705147

		1980		189		4233842

		1976		189		3966580

		1980		189		4238364

		1980		189		4198851

		1975		189		3925198

		1979		189		4162630

		1978		189		4115975

		1979		189		4138455

		1980		189		4211239

		1979		189		4175020

		1978		189		4082846

		1969		189		3449938

		1977		189		4020830

		1978		189		4127121

		1978		189		4120587

		1970		189		3496558

		1972		189		3684605

		1972		189		3665408

		1971		189		3580057

		1969		189		3483574

		1980		189		4214981

		1976		189		3960864

		1977		189		4013365

		1980		189		4190047

		1979		189		4160720

		1964		189		3127321

		1970		189		3541398

		1980		189		4224072

		1975		189		3882312

		1971		189		3591667

		1976		189		3962211

		1978		189		4081372

		1974		189		3833858

		1976		189		3966461

		1959		189		2873915

		1961		189		2982470

		1979		189		4135889

		1975		189		3870496

		1971		189		3569734

		1972		189		3641591

		1974		191		3849254

		1977		191		4009270

		1979		191		4176179

		1977		191		4046880

		1974		191		3853993

		1978		191		4097624

		1978		191		4090129

		1977		191		4037102

		1980		191		4181123

		1977		191		4022577

		1978		191		4128628

		1978		191		4070460

		1979		191		4161198

		1976		191		3975519

		1979		191		4141864

		1973		191		3778645

		1979		191		4136280

		1977		191		4009685

		1978		191		4103229

		1978		191		4104026

		1979		191		4156814

		1979		191		4175234

		1962		191		3027407

		1974		191		3788468

		1977		191		4064629

		1976		191		3965261

		1978		191		4066894

		1976		191		3950344

		1978		191		4096823

		1977		191		4038144

		1979		192		4133735

		1973		192		3757947

		1975		192		3866599

		1975		192		3868567

		1977		192		4062855

		1976		192		3947123

		1976		192		3968431

		1978		192		4126445

		1978		192		4067645

		1979		192		4139303

		1978		193		4101721

		1980		193		4240438

		1976		193		3988338

		1974		193		3815995

		1961		193		3000784

		1975		193		3926179

		1957		193		2810758

		1968		193		3379371

		1965		193		3192232

		1975		193		3868306

		1960		193		2946675

		1977		193		4021338

		1966		193		3257271

		1980		193		4229358

		1973		193		3743661

		1977		193		4058728

		1962		193		3070497

		1959		193		2911435

		1977		193		4045910

		1957		193		2786762

		1980		193		4189605

		1972		193		3646203

		1971		193		3585221

		1967		193		3352760

		1977		193		4007009

		1977		193		4007211

		1978		193		4088536

		1977		193		4010095

		1972		193		3663212

		1963		193		3105321

		1957		193		2779762

		1978		193		4101310

		1977		193		4062746

		1979		193		4138474

		1963		193		3097213

		1976		193		3979602

		1948		193		2437144

		1973		193		3775561

		1959		193		2882164

		1959		193		2903455

		1960		193		2960439

		1975		193		3906014

		1974		193		3789060

		1953		193		2624499

		1973		193		3734689

		1964		193		3117276

		1978		193		4077020

		1965		193		3196827

		1952		193		2599178

		1973		193		3773622

		1963		193		3089776

		1976		193		3962352

		1963		193		3100153

		1959		193		2894679

		1979		193		4142056

		1967		193		3298836

		1965		193		3216231

		1980		193		4181902

		1978		193		4129577

		1976		193		3974386

		1960		193		2927881

		1966		193		3244969

		1977		193		4021568

		1949		193		2470777

		1972		193		3658731

		1975		193		3922291

		1973		193		3739001

		1957		193		2779768

		1980		193		4234495

		1957		193		2799241

		1974		193		3847955

		1953		193		2657116

		1969		193		3449660

		1977		193		4054783

		1964		193		3119738

		1971		193		3562119

		1974		193		3846236

		1967		193		3335194

		1978		193		4122512

		1973		193		3741996

		1959		193		2872457

		1968		193		3388290

		1955		193		2703320

		1963		193		3083099

		1976		193		3973167

		1959		193		2891995

		1980		193		4223131

		1972		193		3645751

		1980		193		4223723

		1979		193		4133821

		1950		193		2528001

		1976		193		3962351

		1976		193		3934379

		1964		193		3117414

		1972		193		3653766

		1974		193		3793445

		1959		193		2911301

		1980		193		4204225

		1964		193		3117879

		1975		193		3879548

		1966		193		3269778

		1955		193		2702806

		1953		193		2651570

		1961		193		2967223

		1958		193		2850225

		1978		193		4124701

		1971		193		3629162

		1971		193		3615442

		1979		193		4150382

		1966		193		3246013

		1961		193		2974083

		1956		193		2749293

		1964		193		3152953

		1972		193		3666792

		1962		193		3056790

		1951		193		2573245

		1976		193		3962353

		1962		193		3066142

		1980		193		4226788

		1976		193		3953329

		1964		193		3162654

		1978		193		4110446

		1980		193		4226787

		1961		193		2999049

		1980		193		4229359

		1975		193		3907843

		1953		193		2637699

		1977		193		4016422

		1977		193		4032959

		1964		193		3155694

		1978		193		4129772

		1966		193		3294647

		1977		193		4057851

		1953		193		2663716

		1966		193		3244990

		1963		193		3087440

		1957		193		2777859

		1953		193		2660584

		1977		193		4022768

		1977		193		4051157

		1962		193		3049539

		1965		193		3178617

		1971		193		3611082

		1958		193		2847457

		1951		193		2548002

		1973		193		3715374

		1980		193		4201881

		1974		193		3822381

		1976		193		3962586

		1962		193		3066144

		1976		193		3979164

		1968		193		3371854

		1953		193		2653087

		1975		193		3894181

		1977		193		4031129

		1971		193		3617884

		1953		193		2648609

		1975		193		3916340

		1962		193		3029634

		1960		193		2927057

		1976		193		3970429

		1964		193		3117210

		1971		193		3607888

		1980		193		4224231

		1961		193		3008830

		1957		193		2814636

		1977		193		4060708

		1975		193		3880894

		1962		193		3066143

		1949		193		2491495

		1975		193		3913084

		1963		193		3085353

		1949		193		2481413

		1977		193		4026767

		1949		193		2481415

		1977		193		4027042

		1965		193		3197462

		1962		193		3059379

		1952		193		2619412

		1974		193		3786062

		1957		193		2783177

		1949		193		2481412

		1970		193		3507749

		1977		193		4025619

		1980		193		4188345

		1980		193		4234361

		1973		193		3772361

		1976		193		3978337

		1951		193		2538611

		1958		193		2850390

		1959		193		2878887

		1978		193		4069929

		1980		193		4202829

		1956		193		2774239

		1952		193		2607716

		1953		193		2648679

		1980		193		4195262

		1980		193		4217288

		1958		193		2842559

		1956		193		2765321

		1949		193		2481414

		1980		193		4209634

		1980		193		4202051

		1973		193		3749975

		1966		193		3239529

		1977		193		4055783

		1953		193		2657170

		1950		193		2528000

		1951		193		2578674

		1961		193		2973357

		1979		193		4161084

		1957		193		2786065

		1958		193		2838569

		1953		193		2658910

		1952		193		2616051

		1972		193		3639596

		1963		193		3113071

		1980		193		4224230

		1963		193		3089824

		1964		193		3118942

		1962		193		3070495

		1975		193		3887547

		1960		193		2927880

		1976		193		3954806

		1973		193		3777549

		1962		193		3070432

		1974		193		3854049

		1977		193		4037084

		1951		193		2543215

		1971		193		3599009

		1963		193		3098380

		1973		193		3762915

		1969		193		3483951

		1954		193		2674627

		1954		193		2665281

		1954		193		2692831

		1972		193		3671397

		1967		193		3305453

		1960		193		2927884

		1971		193		3629469

		1963		193		3077481

		1977		193		4042374

		1979		193		4166766

		1971		193		3565924

		1957		193		2793974

		1973		193		3739640

		1965		193		3207824

		1980		193		4196133

		1963		193		3105089

		1976		193		3996141

		1975		193		3919677

		1976		193		3967210

		1965		193		3181775

		1972		193		3697559

		1975		193		3929770

		1959		193		2903198

		1955		193		2713577

		1966		193		3241520

		1980		193		4230627

		1953		193		2650233

		1975		193		3915641

		1975		193		3900512

		1966		193		3253944

		1964		193		3117027

		1958		193		2865758

		1978		193		4079305

		1980		193		4204226

		1963		193		3115804

		1953		193		2642441

		1950		193		2527999

		1969		193		3437073

		1966		193		3264636

		1949		193		2471047

		1959		193		2913167

		1960		193		2927939

		1950		193		2534823

		1962		193		3031379

		1976		193		3935457

		1977		193		4033335

		1978		193		4103006

		1962		193		3053739

		1949		193		2465293

		1963		193		3082264

		1976		193		3980981

		1975		193		3899570

		1949		193		2491468

		1977		193		4035493

		1971		193		3562544

		1961		193		3009917

		1980		193		4195027

		1952		193		2601204

		1980		193		4203128

		1980		193		4225596

		1977		193		4053820

		1976		193		3968141

		1968		193		3371853

		1973		193		3717773

		1979		193		4144131

		1975		193		3925017

		1976		193		3972916

		1972		193		3702810

		1959		193		2888189

		1972		193		3647624

		1962		193		3031382

		1954		193		2665990

		1972		193		3697773

		1978		193		4078151

		1980		193		4229357

		1975		197		3922219

		1978		197		4122188

		1980		197		4209589

		1976		197		3951445

		1978		197		4089881

		1972		199		3666629

		1976		199		3939044

		1976		199		3973696

		1963		199		3082150

		1951		199		2544858

		1970		201		3513690

		1979		201		4149866

		1962		201		3036947

		1978		201		4113812

		1980		201		4239690

		1979		201		4176798

		1967		201		3317324

		1966		201		3262723

		1980		201		4220718

		1973		201		3714820

		1980		202		4237219

		1975		202		3859513

		1980		202		4192020

		1971		202		3588704

		1974		202		3856805

		1962		202		3038660

		1980		202		4239714

		1977		202		4015464

		1971		202		3602891

		1975		202		3930000

		1976		202		3935548

		1977		209		4054415

		1975		210		3923057

		1972		210		3664726

		1973		210		3731249

		1969		210		3451629

		1979		210		4142802

		1975		210		3911915

		1980		210		4185636

		1969		210		3450173

		1980		210		4202665

		1976		210		3995020

		1976		210		3962715

		1975		210		3865548
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Figure VIII: Patenting by Carnegie Research Universities, by IPA status
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Figure 1: University Patents,1920-1980
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Sheet1

		Year		Number

		1920		0

		1925		2

		1930		9

		1935		18

		1940		23

		1945		42

		1948		42

		1949		89

		1950		89

		1951		78

		1952		85

		1953		69

		1954		68

		1955		52

		1956		82

		1957		76

		1958		82

		1959		117

		1960		78

		1961		94

		1962		116

		1963		78

		1964		74

		1965		84

		1966		126

		1967		127

		1968		93

		1969		172

		1970		159

		1971		218

		1972		218

		1973		222

		1974		219

		1975		294

		1976		343

		1977		344

		1978		334

		1979		232

		1980		361





Table 1

		TABLE ONE: PATENTING BY UNIVERSITIES, 1920-1945

		(Note: Data Collected At Five Year Intervals)

		Geiger 16								Others

		California Institute of Technology				10				Purdue University				13

		University of Illinois				7				Washington State University				7

		University of Minnesota				7				Iowa State University				6

		Stanford University				5				Illinois Institute of Technology				4

		University of Michigan				4				Carnegie Mellon University				3

		University of Pennsylvania				4				Non-Carnegie				2

		University of Wisconsin				4				Ohio State University				2

		University of California				3				University of Kansas				2

		Cornell University				2				Fordham University				1

		Massachusetts Institute of Technology				2				Louisiana State University and Agricult				1

										Saint Louis University				1

										Tennessee State University				1

										University of Cincinnati				1

										University of Iowa				1

										University of New Hampshire				1

		Total				48				Total				46

		Total

						46
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Figure 2a: University Patents by Class of University, 1948-1980
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Figure Six: Technological Field Distribution of University Patents, 1948-1980
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Sheet5

		YEAR		Chemicals		Drugs and Medicine		Electronic, Optical, Nuclear		Mechanical		Other

		1948		19		3		11		6		3

		1949		53		4		17		12		3

		1950		48		2		21		14		3

		1951		36		4		13		21		4

		1952		34		6		21		17		6

		1953		25		1		16		19		6

		1954		22		4		17		18		6

		1955		19		3		14		12		4

		1956		32		3		25		19		3

		1957		27		7		20		16		5

		1958		25		8		18		26		5

		1959		43		6		27		29		10

		1960		18		10		28		15		4

		1961		23		16		27		16		10

		1962		40		13		27		25		9

		1963		26		9		16		20		7

		1964		21		10		20		18		5

		1965		19		11		20		19		12

		1966		25		19		36		32		13

		1967		25		19		40		30		9

		1968		22		4		28		23		13

		1969		29		26		58		40		17

		1970		30		26		46		33		14

		1971		45		25		71		55		16

		1972		67		37		57		39		15

		1973		46		37		73		51		13

		1974		47		34		66		45		22

		1975		99		60		77		38		15

		1976		133		60		89		38		17

		1977		112		72		87		51		17

		1978		116		65		74		47		23

		1979		71		55		51		26		14

		1980		104		101		82		42		20
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Figure IV: Technological Field Distribution of University Patents, 1925-1945
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		YEAR		Chemicals		Drugs and Medicine		Electronic, Optical, Nuclear		Mechanical		Other

		1925		0		1		0		0		0

		1930		2		0		4		0		1

		1935		5		3		3		5		1

		1940		8		3		6		4		2

		1945		22		8		4		4		4
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Sheet2

		Year		Private		Public

		1948		12		28

		1949		13		76

		1950		18		69

		1951		9		66

		1952		23		62

		1953		12		55

		1954		18		48

		1955		11		40

		1956		14		67

		1957		17		57

		1958		17		59

		1959		14		93

		1960		11		65

		1961		14		74

		1962		18		89

		1963		22		55

		1964		18		55

		1965		23		59

		1966		38		84

		1967		30		92

		1968		29		60

		1969		58		89

		1970		58		90

		1971		76		120

		1972		70		122

		1973		83		117

		1974		86		112

		1975		133		135

		1976		138		166

		1977		129		173

		1978		152		161

		1979		91		124

		1980		147		170
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Sheet3

		YEAR		Carnegie DU1, DU2		Carnegie RU1, RU2		Other				YEAR		RU1		RU2

		1948		2		39		1				1948		37		2

		1949		1		88		0				1949		78		10

		1950		8		79		2				1950		74		5

		1951		3		73		2				1951		66		7

		1952		8		77		0				1952		73		4

		1953		9		58		2				1953		51		7

		1954		9		59		0				1954		52		7

		1955		7		44		1				1955		39		5

		1956		3		78		1				1956		59		19

		1957		11		63		2				1957		54		9

		1958		9		69		4				1958		65		4

		1959		10		98		9				1959		79		19

		1960		8		68		2				1960		54		14

		1961		5		84		5				1961		71		13

		1962		11		96		9				1962		76		20

		1963		3		74		1				1963		53		21

		1964		8		65		1				1964		56		9

		1965		8		74		2				1965		63		11

		1966		6		116		4				1966		80		36

		1967		6		116		5				1967		84		32

		1968		6		83		4				1968		68		15

		1969		3		145		24				1969		121		24

		1970		10		143		6				1970		111		32

		1971		9		187		22				1971		142		45

		1972		16		180		22				1972		143		37

		1973		15		189		18				1973		153		36

		1974		13		186		20				1974		140		46

		1975		29		245		20				1975		205		40

		1976		29		278		36				1976		240		38

		1977		31		275		38				1977		230		45

		1978		27		289		18				1978		240		49

		1979		24		192		16				1979		158		34

		1980		38		286		37				1980		247		39
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		1972		218

		1973		222
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		1975		294

		1976		343

		1977		344

		1978		334

		1979		232

		1980		361





Table 1

		TABLE ONE: PATENTING BY UNIVERSITIES, 1920-1945

		(Note: Data Collected At Five Year Intervals)

		Geiger 16								Others

		California Institute of Technology				10				Purdue University				13

		University of Illinois				7				Washington State University				7

		University of Minnesota				7				Iowa State University				6

		Stanford University				5				Illinois Institute of Technology				4

		University of Michigan				4				Carnegie Mellon University				3

		University of Pennsylvania				4				Non-Carnegie				2

		University of Wisconsin				4				Ohio State University				2

		University of California				3				University of Kansas				2

		Cornell University				2				Fordham University				1

		Massachusetts Institute of Technology				2				Louisiana State University and Agricult				1

										Saint Louis University				1

										Tennessee State University				1

										University of Cincinnati				1

										University of Iowa				1

										University of New Hampshire				1

		Total				48				Total				46

		Total

						46
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Figure 2a: University Patents by Class of University, 1948-1980
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Figure XI: Technological Field Distribution of University Patents, 1948-1980

19

3

11

6

3

53

4

17

12

3

48

2

21

14

3

36

4

13

21

4

34

6

21

17

6

25

1

16

19

6

22

4

17

18

6

19

3

14

12

4

32

3

25

19

3

27

7

20

16

5

25

8

18

26

5

43

6

27

29

10

18

10

28

15

4

23

16

27

16

10

40

13

27

25

9

26

9

16

20

7

21

10

20

18

5

19

11

20

19

12

25

19

36

32

13

25

19

40

30

9

22

4

28

23

13

29

26

58

40

17

30

26

46

33

14

45

25

71

55

16

67

37

57

39

15

46

37

73

51

13

47

34

66

45

22

99

60

77

38

15

133

60

89

38

17

112

72

87

51

17

116

65

74

47

23

71

55

51

26

14

104

101

82

42

20



Sheet5

		YEAR		Chemicals		Drugs and Medicine		Electronic, Optical, Nuclear		Mechanical		Other

		1948		19		3		11		6		3

		1949		53		4		17		12		3

		1950		48		2		21		14		3

		1951		36		4		13		21		4

		1952		34		6		21		17		6

		1953		25		1		16		19		6

		1954		22		4		17		18		6

		1955		19		3		14		12		4

		1956		32		3		25		19		3

		1957		27		7		20		16		5

		1958		25		8		18		26		5

		1959		43		6		27		29		10

		1960		18		10		28		15		4

		1961		23		16		27		16		10

		1962		40		13		27		25		9

		1963		26		9		16		20		7

		1964		21		10		20		18		5

		1965		19		11		20		19		12

		1966		25		19		36		32		13

		1967		25		19		40		30		9

		1968		22		4		28		23		13

		1969		29		26		58		40		17

		1970		30		26		46		33		14

		1971		45		25		71		55		16

		1972		67		37		57		39		15

		1973		46		37		73		51		13

		1974		47		34		66		45		22

		1975		99		60		77		38		15

		1976		133		60		89		38		17

		1977		112		72		87		51		17

		1978		116		65		74		47		23

		1979		71		55		51		26		14

		1980		104		101		82		42		20
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Figure Five: Technological Field Distribution of University Patents, 1920-1945
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		YEAR		Chemicals		Drugs and Medicine		Electronic, Optical, Nuclear		Mechanical		Other

		1925		0		1		0		0		0

		1930		2		0		4		0		1

		1935		5		3		3		5		1

		1940		8		3		6		4		2

		1945		22		8		4		4		4
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Figure Four: Total Patents By Carnegie Universities, Public and Private
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		YEAR		Carnegie DU1, DU2		Carnegie RU1, RU2		Other				YEAR		RU1		RU2

		1948		2		39		1				1948		37		2

		1949		1		88		0				1949		78		10

		1950		8		79		2				1950		74		5
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		1952		8		77		0				1952		73		4
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		1955		7		44		1				1955		39		5
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Figure VI: Technology Distribution of Carnegie Research University Patents, Incumbents 







versus Entrants
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Figure VII: Technology Distribution of Carnegie RU1 Patents, Incumbents versus Entrants
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		1978		27		289		18				1978		240		49
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Figure V: Share of Patents by RU1s, RU2s
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Figure II: University Patents by Class of University, 1948-1980
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Figure Six: Technological Field Distribution of University Patents, 1948-1980

19

3

11

6

3

53

4

17

12

3

48

2

21

14

3

36

4

13

21

4

34

6

21

17

6

25

1

16

19

6

22

4

17

18

6

19

3

14

12

4

32

3

25

19

3

27

7

20

16

5

25

8

18

26

5

43

6

27

29

10

18

10

28

15

4

23

16

27

16

10

40

13

27

25

9

26

9

16

20

7

21

10

20

18

5

19

11

20

19

12

25

19

36

32

13

25

19

40

30

9

22

4

28

23

13

29

26

58

40

17

30

26

46

33

14

45

25

71

55

16

67

37

57

39

15

46

37

73

51

13

47

34

66

45

22

99

60

77

38

15

133

60

89

38

17

112

72

87

51

17

116

65

74

47

23

71

55

51

26

14

104

101

82

42

20



Sheet5

		YEAR		Chemicals		Drugs and Medicine		Electronic, Optical, Nuclear		Mechanical		Other

		1948		19		3		11		6		3

		1949		53		4		17		12		3

		1950		48		2		21		14		3

		1951		36		4		13		21		4

		1952		34		6		21		17		6

		1953		25		1		16		19		6

		1954		22		4		17		18		6

		1955		19		3		14		12		4

		1956		32		3		25		19		3

		1957		27		7		20		16		5

		1958		25		8		18		26		5

		1959		43		6		27		29		10

		1960		18		10		28		15		4

		1961		23		16		27		16		10

		1962		40		13		27		25		9

		1963		26		9		16		20		7

		1964		21		10		20		18		5

		1965		19		11		20		19		12

		1966		25		19		36		32		13

		1967		25		19		40		30		9

		1968		22		4		28		23		13

		1969		29		26		58		40		17

		1970		30		26		46		33		14

		1971		45		25		71		55		16

		1972		67		37		57		39		15

		1973		46		37		73		51		13

		1974		47		34		66		45		22

		1975		99		60		77		38		15

		1976		133		60		89		38		17

		1977		112		72		87		51		17

		1978		116		65		74		47		23

		1979		71		55		51		26		14

		1980		104		101		82		42		20
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Figure Five: Technological Field Distribution of University Patents, 1920-1945
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Sheet4

		YEAR		Chemicals		Drugs and Medicine		Electronic, Optical, Nuclear		Mechanical		Other

		1925		0		1		0		0		0

		1930		2		0		4		0		1

		1935		5		3		3		5		1

		1940		8		3		6		4		2

		1945		22		8		4		4		4
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Figure Four: Total Patents By Carnegie Universities, Public and Private
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Sheet2

		Year		Private		Public

		1948		12		28

		1949		13		76

		1950		18		69

		1951		9		66

		1952		23		62

		1953		12		55

		1954		18		48

		1955		11		40

		1956		14		67

		1957		17		57

		1958		17		59

		1959		14		93

		1960		11		65

		1961		14		74

		1962		18		89

		1963		22		55

		1964		18		55

		1965		23		59

		1966		38		84

		1967		30		92

		1968		29		60

		1969		58		89

		1970		58		90

		1971		76		120

		1972		70		122

		1973		83		117

		1974		86		112

		1975		133		135

		1976		138		166

		1977		129		173

		1978		152		161

		1979		91		124

		1980		147		170
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Figure 2b: Patenting by Carnegie RU1, RU2s, 1948-1980

37

2

78

10

74

5

66

7

73

4

51

7

52

7

39

5

59

19

54

9

65

4

79

19

54

14

71

13

76

20

53

21

56

9

63

11

80

36

84

32

68

15

121

24

111

32

142

45

143

37

153

36

140

46

205

40

240

38

230

45

240

49

158

34

247

39



Sheet3

		YEAR		Carnegie DU1, DU2		Carnegie RU1, RU2		Other				YEAR		RU1		RU2

		1948		2		39		1				1948		37		2

		1949		1		88		0				1949		78		10

		1950		8		79		2				1950		74		5

		1951		3		73		2				1951		66		7

		1952		8		77		0				1952		73		4

		1953		9		58		2				1953		51		7

		1954		9		59		0				1954		52		7

		1955		7		44		1				1955		39		5

		1956		3		78		1				1956		59		19

		1957		11		63		2				1957		54		9

		1958		9		69		4				1958		65		4

		1959		10		98		9				1959		79		19

		1960		8		68		2				1960		54		14

		1961		5		84		5				1961		71		13

		1962		11		96		9				1962		76		20

		1963		3		74		1				1963		53		21

		1964		8		65		1				1964		56		9

		1965		8		74		2				1965		63		11

		1966		6		116		4				1966		80		36

		1967		6		116		5				1967		84		32

		1968		6		83		4				1968		68		15

		1969		3		145		24				1969		121		24

		1970		10		143		6				1970		111		32

		1971		9		187		22				1971		142		45

		1972		16		180		22				1972		143		37

		1973		15		189		18				1973		153		36

		1974		13		186		20				1974		140		46

		1975		29		245		20				1975		205		40

		1976		29		278		36				1976		240		38

		1977		31		275		38				1977		230		45

		1978		27		289		18				1978		240		49

		1979		24		192		16				1979		158		34

		1980		38		286		37				1980		247		39






