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I nt roducti on

1. In recent years the Cyprus econony has become nore closely integrated with
the international market. This is mainly due to the fact that Cyprus has
experienced significant economc growh in certain economc activities. In order
to anal yze and control this growth, a sound statistical base is indispensable.
This is one of the main reasons why the Departnment of Statistics and Research
has recently inproved its database, especially that of National Accounts.
Whereas, traditionally, good information has been available on the | abor force
and its incone i.e. wage and salaries, virtually no information existed about
the other production factor, nanely Capital. No information existed for instance
on the amount and structure of Capital Stock. The cal culation of Capita
consunption has, so far, been based on rough assunptions.

2. The aimof this study is to present the el aborated and nore appropriate
met hodol ogy i npl enented under the EUROSTAT project “Activity A10: Cal cul ati on of
Capital Stock and Consunption of Fixed Capital”

* Prepared by M. Ceorge Zeitountsian, Section of Industrial and
Construction Statistics, Departnment of Statistics and Research

GE. 00- 30904
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3. The project was undertaken by Cyprus within the EUROSTAT Pre-Accession
Framework in order to inprove the National Accounts in the candidate countries.

4, The cal cul ation of capital stock in Cyprus, the various problens
encountered and the solutions given in the process, can be described as the nmain
framework of this presentation. The various assunptions (average life
expectancy, maximum|life duration) on which this study has been based upon are
al so listed.

Capital stock definition

5. Al t hough the general definition of Capital in the manual refers to:

“ .To all types of man-made goods and natural resources available in the country
at a given point in tinme, for use in the production of goods and services,

except for goods and services which are totally used up in the production
process during the period of account.”?!

6. In practice, however, for National Accounts purposes the concept of
capital stock covers only the value of fixed capital assets available for
producti on purposes at a given point in tinme. Hence it can be deduced that the
boundari es of the capital stock in a given national econony are defined and
determ ned by what is defined as “gross fixed capital formation”, and how well
that definition applies on the coverage of fixed assets in a country.

7. Ideally gross fixed capital formation should cover both tangible
(dwel I'i ngs, buildings and other construction structures, nmachinery and

equi pnent, transport means and equi pment) and intangible fixed assets (mnera
expl oration, computer software, artistic originals, etc).

8. In practice though in Cyprus, gross fixed capital formation was confi ned
mai nly to cover tangi ble assets and the nmajor inprovenents associated with them
Only in the last year or two the definitional boarders were extended to

i ncorporate some intangible assets |ike conputer software, mneral exploration
and artistic originals. However these additions are not yet incorporated in the
present capital stock cal cul ations.

9. Thus capital stock in our case is defined as mainly the stock of fixed
reproduci bl e assets consisting of the follow ng types:

a) Construction works, that is residential (dwellings) and non-residentia
bui l dings of all kinds together with other civil engineering projects such as
roads, dans, irrigation projects, harbors etc.

*U.N Guidelinesin Statistics of Tangible Assets, (New York: Statistical Papers, 1979), Series M, No. 68.
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b) Machi nery and equi pnent, that is all kinds of machines fromthe giant
thernoel ectric turbine to the nmodest factory sewi ng machine. Furniture and
equi pnent are al so i ncluded under this broad type category.

c) Transport equipnment, that is all types of transport vehicles except the
privately owned cars. Thus all kinds of passenger cars (taxis, buses, rented
cars, etc), the vehicles for the transportati on of goods, trains, ships and
ai rplanes are included under this category.

10. The concept of capital stock is further distinguished to Gross and Net
Capital Stock.

11. Gross capital stock represents the gross value of capital used in
production at a given point in time. It represents the cunul ative val ue of past

i nvestments |l ess the accumul ated retirenments of capital goods. This is

equi valent to the amount of fixed assets physically in operation in the nation’s
econony, i.e. those assets participating in the production process. No
depreciation or loss in value is deducted. Meaning that the capital goods stil
in use are valued at prices as if they were new

12. Net capital stock represents the cumul ative value of the past investnents
on fixed assets | ess the accunul ated capital consunption. It is equivalent with
the financial value of the gross capital stock. The value of the assets is
calcul ated at prices, which they would, obtained if they were put on the market
in their present state (used). These values are approxi mated by depreciation of
the gross value during the lifetine of the asset.

13. Finally when cal cul ating Capital stock one should al ways keep in mnd sone
i mportant issues such as:

a) Capital consunption — refers to the amount of fixed capital used up in
current production, i.e. is the decline in the value of an asset as a result of
age and utilization. Froma financial point of view, capital consunption can be
interpreted as the reduction of the market value of the capital stock during a
period of time. In general is approximted by the linear distribution of the
val ue of capital goods over the period of their lifetine. A necessary

di stinction should be nade between capital consunption and the comercia
depreci ati on, which according to accounting conventions is the distribution of
the gross value of capital goods over the expected mediumlifetinme. This medium
lifetime is defined for specific types of capital goods, and these averages are
fi xed according to tax regul ati ons.

b) Retirements — represent the gross value of capital goods, which are
physically renoved fromthe capital stock within a period of time. The renoval
can be due to technical reasons (breakdown, accidents, fire etc) or economc
reasons (new technol ogi es, technical substitutes, closure of factories). These
removal s are considered to be “normal” losses and their rate of retirenent
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during the maximum lifetime of a capital vintage can be estimted by statistica
nmet hods.

c) Special retirements — represent the gross val ue of capital goods, which
are physically removed fromthe capital stock due to the destruction of capita
goods by wars and di sasters and nust be cal cul ated separately.

The val uation of capital stock

General remarks

14. When estimating the nation’s capital stock the valuation problem always
appears. Supposing that capital goods are valued at their “historical” prices
prevailing at the tinme the goods were purchased (value of acquisition), then the
gross capital stock will represent the sum of financial capital invested into
the capital goods at the tinme of purchase.

15. Thi s means that when cal cul ating capital stock one should conpare the

val ues of old and new assets. Nevertheless this is not as easy as it sounds.
There is always the problem of vintages. Wen the standard of technology is very
high it is virtually inpossible to conpare a machine nmade in 1980 with a machi ne
made in 1990. 2

16. Sometinmes in economc theory it can be assuned for reasons of sinplicity
that if innovation occurs all assets will performat the same rate thus

i ncreasing productivity by the same anmount. In practice though this does not
happen. Only the new assets will benefit the maxi mum from the innovation

The val uation used for national accounts

17. The purchase value of an asset at the tine of its acquisition is called
“historical” and it’s found in the accounts as the book value of that asset.

Al t hough the annual investnent data are presented at historical values, the
resulting investnment series represent an amal gamati on of different price |evels,
and unl ess some rational adjustnments are made, cannot be used as a basis of
estimating the value of capital stock

18. If capital stocks are calculated at acquisition cost, then the gross
capital stock represents the sumof financial capital invested into the capita
goods at the time of purchase. Net capital stock on the other hand is equal to

> Some economists, particularly J. Robinson and N. Kaldor of the Cambridge University, are skeptical at to whether Capital
can be measured as an aggregate, in order to produce together with Labor, aggregate Output. They also go a step further and
distrust the idea that economists can work with a detailed breakdown of numerous heterogeneous capital goods, like different
types of machines, to get quantitative resultsin areal mixed economy characterized by uncertainty and uneven economic
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t he accunul ated expenditure on investnent |ess the return of depreciation by
cash flow. This valuation is close to the valuation of assets in the comrercia
bal ance sheets and can be used as financial indicator

19. Usual |y the data of assets in the conmmrercial bal ance sheets can be
obt ai ned from censuses or special investnment surveys, only at specia

ci rcunstances and very rare. Nevertheless this kind of data, if obtained from
reliable sources, can be used to check the consistency of stock estimates
obtained with the aid of mathematical cal cul ations. Consequently the origina
book-val ue estimates derived froma census can be conmpared with the figures
cal cul ated using a mathematical nodel (a perpetual inventory) in order to test
the validity of the various exogenous paraneters involved in the nodel.

20. I nternational practice has shown that capital stock estimates are

meani ngful if the valuation concepts used correspond to those used in the

val uation of production. In national accounts this is called the current

repl acenent cost concept or as it is otherwi se known the cost of reproduction
It reflects the anpbunt of noney that would have to be paid if all the capita
goods in the econony are valued at the price prevailing in the current year. The
gross capital stock at current replacement cost assunmes that all goods were
purchased new in the year of observation. The net capital stock assunes that al
goods were purchased in their present state (used assets) in the year of
observation. As the value of capital goods purchased in previous years have to
be reval ued year by year, changes in the capital stock val ue appear as a new
booking itemin capital stock accounts.

21. A third concept of valuation is the constant replacenent cost (constant
prices). Like any other econom c data capital stock can be valued at the prices
of a selected base year. It should be noted, however, that the same base year
shoul d be chosen for both capital stock and gross output. Valuation at constant
prices has the advantage of offsetting any problens associated with pricing old
i nvestment data at replacenent cost. It is relatively easier to obtain capita
stock estimates at this |evel of valuation and the results can be used when
conducti ng conmparative studies over a period of time. The gross capital stock at
constant replacenent cost, represent the value of fixed assets on the assunption
that all goods were purchased in the base year. Simlarly the net capital stock
assunmes that the assets in operation were purchased at their present condition
at the prices of a selected base year

Calculation attenpts of capital stock in Cyprus

Gener a

growth. The views of these economists can be contrasted with the general neoclassical viewpoint expressed by Samuelson,
Solow and others.
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22. Capital stock in international practice can be estinmated in two ways, the
direct and indirect approach

23. The direct approach deals with the enuneration of the whole nation’s
capital assets, by observing and recording their book values. This nmethod was
devel oped in the forner Eastern Block countries where the book val ues of the
various assets served as a base for their capital stock calculations. It is
obvious that this is a very | aborious and tedi ous procedure, which cannot be
applied easily to countries with free market econom es.

24, In addition it should be stated that even if a capital stock census were
to be held (irrespective of the cost and time constrains) in order to record the
nation's fixed assets the whole procedure would still fail to produce the

desired results. This is because in a free market econony the bal ance sheets of
the various enterprises record their fixed assets on the cost of acquisition
Thus the results of such a survey will have a limted application in estimating
capital stock, establishing only the | ower boundary for the estimtes.

25. On the other hand the indirect approach estimates capital stock

mat hemati cal |y, using the annual investnment data and sone |ife expectancy
assunptions. It is conmparatively easier than the direct approach, less tine
consum ng, and under the circunstances, the results are considered as being nore
reliable.

26. One of the estimati on nethods using the indirect approach is the perpetua
i nventory (PIM.

Dat a and assunpti ons

27. The first calculation attenpt of estimating capital stock in Cyprus was
conducted in 1985 on an experinental basis. Nowadays a second attenpt is made
under project “Activity Al1O0: Calculation of Capital Stock and Consunption of

Fi xed Capital” in accordance with the harnonizati on with EUROSTAT directives. In
both cases the procedure has foll owed sone inportant considerations:

The choi ce of cal cul ati on approach

The availability of data

The availability of the estimation nodel

The availability of conmputer hardware and software

28. Fol l owi ng the useful technical experience gathered fromthe experinmenta
cal culations of the capital stock for the year 1985, it was very natural to
choose again the perpetual inventory nmethod (PIM for the project AlO.

29. The data availability was partly solved up to 1985, although additiona
effort was needed to convert the existing investnment series into the new base
year.
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30. The greatest problemwas the establishnment of the estimtion nodel since
the one used in 1985 was “primtive” by today’s standards. Fortunately the nodel
“Capital 1. sas”, developed by Prof. Dr. JOrg Beutel, becane avail able.

31. The conputer hardware and software availability was determ ned by the
technical requirenments of the nmodel, i.e. a conputer powerful enough to run the
SAS package with the special nmodule of M. (Interactive matrix |anguage).

32. The perpetual inventory nethod requires investment series, which have to
be as long as the maximum |lifetinme of capital goods and cal cul ates capita
stocks as the sumof the remaining parts of all previous capital vintages.

33. As a result the follow ng had to be considered:
1) Time series of investnent data
2) A survival function
3) Lifeti me assunpti ons.

Time series of investnent data

34. The basic prerequisite for the calculation of capital stock according to
the Perpetual Inventory nethod is the availability of long tine series of
i nvest ment data.

35. In Cyprus due to the existence of a relatively good statistical database,
it was not difficult to obtain data on investnment for fixed assets, as back as
1960 for all the main categories of assets; nanely Construction, Machinery and
Transport.

36. Thi s was achi eved after conducting a detail ed exam nation of all the
avail abl e national accounts fromthe year 1960 onwards. Prior to year 1960 no
i nformati on exi sted on a systematic statistical basis, apart fromvery
aggregated fixed capital formation figures scattered in the various English
colonial official docunents.

37. The database from 1960 onwards provided rich information for the val ue of
the investnent, both at current (historical) and constant prices, and was al so
classified according to economc branch (I1SIC classification) in Cyprus. The
mai n problemat this stage was the reclassification of the old figures 1960-1980
(9 branches) into the present formof 14 branches. This was achieved with the
detail ed exam nati on of the annual survey reports of each branch and the
establ i shnment of conversion keys. In the case of information that was hidden
(aggregated) or non-existed, the structure of the subsequent years was used in
the allocation process. As a general rule, the total investnment figure for each
asset category in the econony for a particular year remained unchanged. Thus the
di saggregati ng procedure it was guaranteed not to produce additional estimation
errors for the total econony.
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38. Since a 49-year investnent series was considered to be nore than
satisfactory, at least for the categories of Machinery and Transport, the data
for those categories was only expanded up to the year 1950. Consequently all the
effort was concentrated on expandi ng the database for Construction. In order to
overcone this problem an expansion of the existing investment series was
attenpted using a pattern of the international business fluctuations.® As a
result a long tinme series for Construction investnments, from 1925 to 1999, at
both “historical” and constant prices was conpil ed.

39. In order to verify the reliability of these “artificial investnent series”
sensitivity tests were carried out. The tests showed that even if |arge
assunption errors were made during the initial period of the given tinme series
they could hardly affect the final results. The study revealed that even if the
original estimates were to be doubled for the first 15-year period, the results
for the capital stock in the recent years remain |argely unchanged. This
suggests that the effect of estimation errors in the investnment series is
reduced by the fact that the survival function shows decreasing values with the
length of its lifetine.

40. Anot her inportant elenent in “favor” of the deliberate use of “artificia
i nvestment series” is the unfortunate fact of the vast | osses of capital stock
incurred due to the 1974 events and the consequent de facto division of the

i sl and.

41. The conversion of the investment tine series fromcurrent (historical) to
constant prices was achi eved by using various price indices as deflators. In
view of the present requirenments, i.e. to nake capital stock in line with Qutput

at constant 1990 prices, the decision for having the data at constant 1990
prices was taken. Since the data series were recorded at different base years a
I'i nki ng process has been undertaken to chain the whole tine period together

42. As far as investments in buildings and other construction projects were
concerned price indices for the various inputs were used. This procedure takes
into account the price increases for the main input components; |abor cost,
construction materials, other expenses etc., weighted according to a base year
cost structure. This approach was adopted in the absence of nore reliable

defl ators.

43. In the case of machinery and equi pnent, Laspeyres type price indices were
used for both donmestic and inported capital goods. A sinmilar procedure was used
for transport. In the later the weighted average market price of different types
of vehicles was used as a deflator, alongside with price indices of inported
transport equi prent.

® P. Samuelson, Economics (Singapore: McGraw-Hill, 1973), p. 250.
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44, The price indices were conpiled by category of asset and branch for the
years 1990-1999, whereas for the previous years the annual price change for the
particul ar asset was used to extrapolate the existing price indices backwards by
branch. The idea of using the existing inplicit deflators (resulting fromthe
division of the current and constant prices) was abandoned soon after exam ning
the first results. This was primarily due to the very small nunbers for each
branch and to the rounding of the published figures to the first deci mal

The survival function

45, In the capital stock calculations there is a direct reference to the

di stribution of the assets’ lifetime, therefore a density function of a
statistical distribution is regarded to be a suitable mathematical tool for the
pur poses of the perpetual inventory nethod.

46. Capital stock experts reconmend that for the estimation of the surviva
function of a capital vintage sone sort of bell-shaped function have to be used.
This is required as a capital vintage consists of a sum of various capital goods
for which different lifetimes can be expected. The simultaneous exit of capita
goods at the end of the maxinumlifetine can only be assuned for a single
capital good. A linear survival function does not consider the accumul ation of
exits around the nediumlifetine.

47. Enpirical evidence for notor vehicles clearly reveals that the
distribution of scrapping follows a symmetric shape. Moreover, the bell-shaped
function reduces the range of errors efficiently. Tests of different surviva
functions revealed that the specific type of function has only limted effects
on the results as long as it is a bell-shaped function

48. The mat hematical fornmula of a bell-shaped survival function can be defined
in different ways. Mainly the use of the normal, |og-normal or gamma function is
r ecomrended. *

49. Al t hough that for the 1985 experinental cal cul ations, the experience of
the Federal Statistical Ofice in Gernmany was used by adopting the Gamma
distribution probability density function®, for the purposes of the present
estimations the | og-normal function of the “Capital 1.sas” nodel was applied.
This was necessary in the absence of any enpirical evidence in Cyprus, regarding
the values of the two parameters of the density function. In the present nodel
the dispersion factor for construction is 2.0, for machinery and transport

equi pment 2.5.

* See Johnson, N.I, Kotz, S. (1970): Distributions in Statistics — Continuous Univariate Distributions. Vol. 1, Wiley, New
York.

° H. Lutzel, Edtimates of Capital Stock by Industriesin the Federal Republic of Germany (Review of Income and Wealth,
1977), Series 27, No. 1.
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50. The | og-normal distribution has a positive skewness. For very small val ues
of sigma (high dispersion coefficients) it is very difficult to distinguish

bet ween | og-nornmal and normal distribution. As the function has a positive
skewness, the node, the median and the arithnmetic nean are not |ocated in the
sanme position. The node is in the highest position of the density function

foll owed by nedian and then by the arithnetic nmean.

51. The function always starts with a zero probability in the investnent year
A cut is necessary on the right side of the distribution to exclude trifle

val ues fromthe cal cul ati ons. Di sadvantages of the distribution are the
conplicated economc interpretation of the paraneters of the distribution and
the requirement of longer time series of investnment for the sane dispersion
factor.

Lifeti me assunptions

52. As it was already mentioned, the crucial parameter of the surviva
function is the estimation of the average length of tinme in each category of
assets.

53. Prior knowl edge of the age conmposition of fixed capital assets provides
useful information in capital stock calculations, since it can be used in the
establishnment of technically correct expected lifetinme for those assets.

54, One nmethod is the use of depreciation rates for tax purposes. However
these rates inply considerably shorter lifetinmes, therefore sone kind of
assunptions for their nodification are required in order to arrive at a nore
“realistic lifetime”.®

55. Anot her nethod is to either make ad-hoc surveys in order to enunerate

| eading or “typical” enterprises fromeach of the main economc activities, on
specific types of capital equipnent or to collect technical information on their
behavi or fromthe various specialists on the field, namely inmporters of capita
equi pnent, producers of such equi pnent, engineer’s etc.

56. G ven the tinme and nmoney constrains to undertake any of the above
consi derations, for the purposes of the present calculations the lifetine
assunptions incorporated in the “Capital 1. sas” nodel were used.

57. However after examining the first results (fluctuating lifetines) it was
decided to use stable lifetines for the entire period per branch for each of the
mai n category of fixed assets. Thus the nbst dominant lifetime per asset in each
branch was sel ect ed.

® Thisisthe method that was used in the former socialist countries. However as arule they used to undertake detailed
statistical surveys on the age distribution of assets every 8 or 10 years. Based on the findings from these surveysthe initia
assumptions on the expected lifetime were revised.
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58. Irrespective of the method used or the assunptions applied, sensitivity
tests have to be applied, in order to check the behavi or of these assunptions.

59. Needl ess to say that in the absence of better estimtes even such
comput ati ons, which are based on “technically” inaccurate lifetinme assunptions,
are very wel comed and the ensuing results could still be very hel pful

Treatment of the 1974 | osses

60. As a result of the war in md-1974, and the subsequent inaccessibility of
the northern part of the island (due to the occupation of nearly 40% of |and),
an enornous amount of capital stock was either destroyed or is stil

i naccessible for the estimtes of the econony.’

61. In order to cope with the problem of | osses the follow ng treatnent was
adopted in the cal cul ati ons:

1) For both practicality and sinplicity reasons, it was assuned that
the war took place as an event at the end of 1974.
2) It was decided to apply the sane treatnent for all the effects of

the invasi on whet her these were actual war danmages or | osses of
capital equipment resulting fromthe occupation

3) The | osses where treated as special retirements fromthe capita
stock and assunptions where made for in each of the 14 econom c
activities according to the type of fixed assets.

4) The informati on on the approxi mate | evel of |osses of capital assets
in each econonic branch were derived fromofficial reports of that
peri od and ot her academ c sources.

5) The above percentages were deducted fromthe correspondi ng capita
stock in the year 1974, for all three types of asset in each
econom ¢ branch. Then on the remaining capital stock the annua
di fference was added. Thus fromthe year 1975 onwards the capita
stock resulted according to the PIMwere “corrected” fromthe
i nvasion effects.

Concl udi ng remarks

62. Al t hough the present project succeeded to give estimates for the capita
stocks and the capital consunmption thus fulfilling the short-termtargets of the
project “Activity ALO: Calcul ation of Capital Stock and Consunption of Fixed
Capital”, some shortcom ngs and net hodol ogi cal weaknesses that were encountered

during the project, cannot be disregarded in the nediumor |ong run

" Dataon investment before 1974 refer to the whole of Cyprus, whereas the data from 1975 onwards refer to the investments
made in the government controlled areas only.
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63. These points can be categorized as:

Met hodol ogi ca
Dat a weaknesses
Time constrains

Met hodol ogi cal issues

64. From t he net hodol ogi cal point of view the main problemto be solved is the
choice of the survival function and its parameters. It is obvious that the

avail ability of the “Capital 1. sas” nodel determi ned the choice of the surviva
function. Gven that, it seenms appropriate to experinent at |east with the

di spersion factor and the average lifetime of the assets using technica

i nformati on on their behavior fromthe various specialists on the field. On the
[ ong run perhaps an investnent survey could provide better information on the
maxi mum lifetime of certain assets.

65. Anot her net hodol ogi cal issue is the derivation of price series fromthe
exi sting data at constant prices. The chain nethod is advocated to be a reliable
met hod for the transformati on of prices between two base periods. Still it can

be argued that every base year has certain conposition of honbgeneous groups of
assets that represent technical relationships and are unique for that period. In
an environnment of a dynam c and changi ng economy hardly the new base year can
replicate the previous one. One cannot expect that the chain nethod could give
meani ngful results for the full extent of the investment series.

Dat a weaknesses

66. During the capital stocks cal cul ati ons sonme shortcom ngs were encountered
rel evant to the data sources. The npbst inportant one was the classification
probl ems faced in respect to the reallocation according to the present
classification status. Fixed capital formation unlike to the other nationa
account vari ables was not given proper attention in the past and as a
consequence it was presented in a very aggregated formin the survey reports.

67. Furthernore the various assets were grouped together and nmany probl ens
were encountered in order to establish the investnent series for the three nmain
categories of assets.

68. Finally it was discovered that due to roundi ng sone values of |ess than
0.05 mn were not presented in the national accounts tinme series, while for
val ues of slightly greater than 0.05 mn, a figure of 0.1 mn was recorded in
t he tabl es.

69. The absol ute anpunt (0.05 mn) by today’'s standards coul d be negligible,
but in the early years of the investnent series could make the difference
especi ally when such an amount is converted to current replacenent cost. On the
other hand if the figure were recorded in the investnent series, it would mark
the exi stence of that particular branch in the Cyprus economy.
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Ti me constrai ns

70. The first phase of the project was conpl eted under extrene time pressure,
whi ch could not permt the adoption of “theoretically better” solutions in the
context of data handling. Neverthel ess, the working experience that was gathered
in the data handling and the reallocation procedures with the devel opment of
speci al conversion keys could be proved very valuable for the future work on the
proj ect.

71. The nost | aborious and tinme-consum ng work was the transformation fromthe
ISIC classification to NACE. This was conpleted on the Al7 | evel. Nowadays work
is proceeding fromthe year 1998 backwards and presently the investnent series
are available at the A60 presentation level for the period 1984-1998. Under this
framework, investnent series are devel oped for the category “furniture and

equi pment”, al ongside with the other three assets. Information was collected
also for the investments on airplanes and ships. It is expected that on the

medi um term (year 2001) capital stocks estimates will be available with the NACE
classification at the A30 presentation |level, for the existing assets and
furniture.

72. Finally suffice is to say that | amaware that the nethod of estinmating
capital stock and capital consunption, set out in this study, is greatly

i nfluenced by the availability and the quality of existing data. Know ng these
limtations, any constructive criticismis welconmed, hoping that it will provide
an incentive for further research and creative analysis on the subject.



