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Abstract In this article, we firstly analyze the referencing process and the citation pro-
cess of a scientific journal in theory, and find that the observed referencing or citation
process includes the diffusing process and the aging process of cited literature and the
publishing process of citing literature, thereby it is illuminated why the identified average
publication delay (T = T, + t) was longer than the observed value. Secondly, we compare
the transfer function model of the observed citing process with other classical citation
distribution models and find that the model is superior to others. Finally, using the model,
we identify parameters of actual referencing and citation processes from data of age
distributions of references and citations of 38 journals of neurology and applied mathe-
matics in JCR, respectively; and then compare differences of identified parameters and
obtain some interesting conclusions.

Keywords Referencing and citation processes - Citation distribution model -
Identification - Publication delay

Introduction

The study of the use and relative impact of scientific journals is one of the important
applications of citation analysis (Egghe and Rousseau 1990, p. 254). Firstly, the duality of
references and citations of scientific journals is a central feature of the citing process. The
aggregated citation relations among journals included in the Science Citation Index pro-
vide us with a huge matrix, which can be analyzed in various ways (Leydesdorff 2006);
therefore data of the age distribution of references or citations of a journal is easily
obtained from SCI-JCR. Firstly, many authors mostly have studied inter-citation rela-
tionships of scientific journals using citation analysis. Such as Narin et al. (1972) shown
journal citing relationships by means of “one-step” and “two-step” models; Leydesdorff
(1994) described a method for the generation of journal-journal citation maps on basis of
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SCI; Pudovkin and Garfield (2002) proposed that the number of citations from one journal
to another journal should be (on average) proportional to the number of papers published in
the cited journal and to the number of cited references in the citing journal. Secondly, the
referencing or citation process is nearly related to the publication delay (defined by Garvey
1979, p. 72; Luwel and Moed 1998). Leydesdorff (1998) proposed that cited-citing pairs of
a scientific journal are relations from a formal perspective and each scientific publication
potentially redistributes citation patterns. Some researchers (Luwel and Moed 1998; Egghe
and Rousseau 2000) proposed the influence of publication delays on the aging of scientific
literature. Rinia et al. (2001) studied citation delay in inter-disciplinary knowledge
exchange and indicated that referencing or citation speed is related to the publication delay
process. Lawrence (2001) analyzed 119,924 conference articles in computer science and
related disciplines by the citation analysis and indicated that articles freely available online
(publishing) are more highly cited. Based the transfer function model of the observed
citation distribution (Yu et al. 2005), parameters of 12 citation distributions are identified
from statistical data of age distributions of references of 10 journals in JCR and the iden-
tified publication delay parameters of every journal were compared with the journal’s
publication delay parameters and some valuable conclusions are deduced (Yu and Li 2007).
In this article, we will theoretically study the relationship between an cited-citing pair of
a scientific journal, and then show the inter-citation relationship between the individual
journal and the journal group in a scientific field and analyze differences between
parameters of the reference and citation distributions based on the model of the observed
citation distribution and explain why the identified average delay parameter was longer
than the journal’s observed average publication delay in that paper (Yu and Li 2007).

Analyses of the journal’s referencing and citation processes
The journal’s referencing process

The referencing process is a course of retrieving literature from information resources and
has a close relation with obsolescence of cited literature. This process describes a citing
action. As a result of obsolescence, references of a journal or a journal group on a given
subject should show a regular age distribution; the age distribution of references of papers
published in all journals of the subject is regarded as the observed aging process of the
subject literature in synchronous study. The observed referencing process includes the
diffusing process and the aging process of cited literature, and the publishing process of
source items in terms of the citation and publication cycle (Egghe and Rousseau 2000). In
here the diffusing process of journal literature is the stage of processing information into
knowledge (Garvey 1979), including abstracting articles, ordering and indexing abstracts;
the process should be rapidly achieved in digital times. An observed referencing process of
a journal can be described by the physical model in Fig. 1.

The published ) The indexed @ The submitted ©)) The published
contribution The Giffust literature contribution contribution
flux rofessl 01;235 d flux The aging process flux The publishing flux
— | Drocessol » of cited literature | process of citing ~—————»

literature in the . . . .
. in the subject literature of a journal
subject

Fig. 1 The physical model of a journal’s observed referencing process

@ Springer



Identification of referencing and citation processes of scientific journals 251

In Fig. 1, frame diagram (1) shows the diffusing process of these articles from the
subject journal group cited by the journal; these articles are cumulated in the resource-
database, namely frame diagram (2), and ageing along with the lapse of time; this ageing
process would be reflected by the age distribution of citations of the subject. Frame
diagram (3) shows the publishing process of papers of the journal which cites articles in the
subject journal group; the publication delay process is presumably reflected in the observed
reference age distribution of the journal (Egghe and Rousseau 2000; Yu and Li 2007).

The journal’s citation process

A scientific journal is a source item (citing journal) in the referencing process and a cited
object in the citation process, respectively. Total citations reflect its scientific contribution
to the subject (or discipline) development; the citation distribution of the journal images
the obsolescence of the journal’s literature. The physical model of the observed citation
process of a journal is shown in Fig. 2. The process includes the diffusing process and the
aging process of cited papers published in the journal, and the publishing process of source
items which cite the journal.

In Fig. 2, we can see a physical signification of the observed citation process. The
journal’s citations to articles published in the journal reflect and scientific contribution to
the subject that it belongs to. Frame diagram (1) shows the diffusing process of these
articles of the journal cited by the subject journal group, including the abstracting or
indexing process of these articles, the process is rapidly completed by the Web and the
computer technology yet; the journal’s articles are cumulated in the resource-database,
namely frame diagram (2), and aging along with the lapse of time; this aging process
would be reflected by the age distribution of cited articles. Frame diagram (3) shows the
publishing process of papers of the subject journal group which cite the journal’s articles
cumulated in frame diagram (2) in Fig. 2; the publication delay process of the journal
group is presumably reflected in the age distribution of cited articles of the journal.

Based on the qualitative analysis above, the referencing process of one journal relates to
the information exchanging and obsolescence course of the subject (discipline) which the
journal belongs to, and the publication process of the journal; so the citation process of the
journal presumably reflects the impact on progress of the subject and the lifecycle of
literature published in the journal, and the publishing process of the citing journal group.

For studying the inter-citation relation of a journal and a subject journal group that the
journal belongs to, the age distribution function of citations can be used to study the duality
of referencing and citation of an individual journal and the inter-citation relationship of the
journal and the whole journal group. In this paper, parameters of journal’s referencing and
citation processes will be identified from the actual reference distribution and the observed
citation distribution of journals of three groups in JCR, respectively; differences between
identified parameters will be analyzed. It should be noted that citing journals of a journal
are different from its cited journals; its citing journals are different from others in same
journal group.
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Fig. 2 The physical model of an observed citation process of a journal
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Fig. 3 The transfer function frame of the observed referencing (or citation) process

Models and methods

According to above analyses of the disturbed referencing or citation process and transfer
function models of the aging process and the publishing process (Yu et al. 2005), the
transfer function frame of the observed referencing (citation) process is shown in Fig. 3.

In Fig. 3, transfer function (1) describes the diffusing process of cited literature, transfer
function (2) describes the ageing process of cited literature (Yu et al. 2005), transfer
function (3) describes the publishing process of citing literature (Yu et al. 2005). There-
fore, two main reasons caused longer identified average delay (T = T, + t) than the
observed average publication delay are the diffusing process of cited literature and limited
data of the age distribution of citations (references); the identified delay parameters from
the observed citation distribution data would be added if the diffusing process was not
calculated in the mathematical model of the observed citing process. Because the diffusing
process is very short (1-2 months or so) in modern times, is can be neglected according to
the simplifying principle of mathematical modeling. The simplified model-the second
order transfer function model with delay of the disturbed citing process had been estab-
lished using system identification in that paper (Yu et al. 2005); the model is

—1T5

(Tis+1)(Tes + 1)

In Eq. 1, s is the Laplace variable; 7 is called as the aging time constant related to
obsolescence of cited literature; 7y is called as the publishing time constant related to the
average publication delay of citing literature, t is the publication pure delay of citing
literature. In that paper (Yu and Li 2007), we chose the classical age distribution data of
citations of two biochemistry journals (Wang 1997, p. 353) and validated that the model
can be used to analyze theoretically the citation distribution law of a journal.

W(s) = (1)

About analytical expressions of the citation age distribution

Based on the transfer function model (Eq. 1), we have deduced analytical expressions of
the accumulated citation distribution function (Eq. 2) and the citation distribution function
(Eq. 3) using inverse Laplace transform:

_T— T—t
Ti-ehn T,-e %
C(T)=1- 2
( ) Tl - Ts Tl - Tx ( )
7% _ Tt
e e Ts
T) = — 3
f() TI_TY Tl_Tr ()

In that paper (Yu and Li 2007), Eq. 2 was used to identify parameters of 12 citation
distributions; the identified results shown that bigger one of two time constants (7 and T)
identified from citation distribution data was 7, and smaller one was Ty. It should be
explained that T = T, + T was defined as the journal average publication delay indicator
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in that paper (YU et al., 2004), T, = N/Y, andN is the deposited contribution quantity of
the journal at steady state, Y is the quantity of papers published in the journal per year.
Both models (Egs. 2 and 3) can be used to solve model parameters. When Eq. 3 is regarded
as the model to solve optimum parameters, the parameter optimization fitting method is
used to identify optimum model parameters (Ljung 1999, p. 501). This method which was
introduced in our papers (Yu et al. 2005; Yu and Li 2007) is a optimization problem to
estimate 77,7, and 7, the aim is to minimize the objective function:

7 =S (@) —fm)) @)
k=1

InEq. 4, f (Ty) is the actual data of the citation distribution in JCR, f(T}) is calculated by
Eq. 3 as the theory value. When model parameters of the citing process are identified by
fitting C(T) with the cumulative citation distribution data of a journal in JCR 2005, the
identifying objective function is:

J =3 (C(Ty) - C(Tv))? (5)
k=1
In Eq. 5, ¢ (Ty)is the actual data of the cumulative percent of citation distribution in JCR,
C(Ty) is calculated by Eq. 2 as the theory value.

Comparison and validation of citation distribution models

As a valid tool for quantitatively analyzing the observed aging process, Eq. 2 or 3 is an
applicable and effective model; however it should be practically validated whether the
model is superior to others. In this section, we compare this model with other citation
distribution models using the classical age distribution data of 80005 citations of 2,595
papers (published in 1980) from Journal of Biological Chemistry and Biochemistry (Wang
1997, p. 353) and illuminate the superiority of the model.

In this paper, we let T describe citation age and put those classical citation distribution
models into two categories as follows:

Bernal negative exponential model and its improved model

Bernal negative exponential aging model is a classical citation distribution model proposed
by BERNAL, a English physical scientist, at 1958 (Wang 1997); its expression is

f(T) =K e (6)

In Eq. 6, T is the age of literature, K is a constant, o is the aging coefficient. Bernal model
is laconic and can reflect the change law of references along with time on the whole; but
the fitting effect was not perfect and the fitting error was dramatic at the beginning of the
reference age distribution; so people reused the cumulative citation distribution model. By
integrating Eq. 6, we can obtain the cumulative citation distribution function
(dimensionless).

Brookes (1970) proposed an improved Bernal model-the negative exponential model of
cumulative citation distribution:

C(T) = Ka" (7)
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In here, C(7) is the number of literature published before T (including T year), namely the
age of cited literature is older than T or equal to 7, a < 1.

Substantively, above two models is equivalent in theory, Brooks model (Eq. 7) can be
deduced from Bernal model. Based on definitions of #(7T) and C(T), we can obtain

C(T) = / r(T) dT = / Ke ™ dT = Ee*”
T T

Let K’ = K/a, we have
C(T) =K'd"

In here, a = e ™ < 1, so Egs. 6 and 7 is equivalent.
Burton and Kebler equation and its improved models

Burton and Kebler equation (shortened form is B—K equation) is a classical obsolescence
model using citation analysis (Wang 1997), its expression is

C(T)=1— (ae™" +be™ ") (8)

InEq. 8,a+ b =1, C(T) is a cumulative citation distribution function (dimensionless), 7'is
the age of cited literature and its dimension is ten year. One of improved models of B—K
equation is the corrected B-K equation proposed by morblieb at 1982 (Wang 1997):

C(T) —1- (aef(Tf(lI) + be*Z(T*O.l)) (9)

In Eq. 9, meanings of a, b, T and C(T) are same as Eq. 8. The corrected equation illu-
minates the delay phenomena in research-citation cycle; but it is inexact that the delay is
defined one year (0.1). This delay is mainly caused by the publishing process.

Another corrected B-K equation is a mathematical series expression proposed by Ding
(1993):

n
cT)=1- Za,— o
Py

n

Za,:l i=1,2,3..n

i=1

(10)

In Eq. 10, definitions of C(T) and T are same as above. Eq. 10 is same as Eq. 8 wheni =
2; Eq. 10 may be superior to Eq. 8 when i > 2; however there would be redundant
identified parameters so that the solving process of the model was very complicated.

According to the classical age distribution data of two Biochemistry journals, fitting
results of four models are shown in Figs. 4 and 5, Fig. 4 shows fitting curves of cumulative
citation distributions of four models, Fig. 5 shown fitting errors. Identified parameter of
Bernal negative exponential model (the integral expression of Eq. 6 is C(T) = 1 — e~*T):
o = 0.1070; identified parameters of B-K equation: a = 0.1070, b = 0.8930; Identified
parameters of corrected B-K equation: a = 0.0275, b = 0.9725; identified parameters of
the second order transfer function model in this paper: T; = 6.2430, T, = 0.4323,
7 = 0.6525. We can obtain some conclusions:
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Fig. 4 Fitting results of four citation distribution models
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Fig. 5 Fitting errors of four citation distribution models

Firstly, fitting results of our model (Eq. 2) and the corrected B-K equation (Eq. 9) are
finer than Bernal aging model (Eq. 6) and B-K equation (Eq. 8), especially at the
beginning of the citation distribution curve; thereby the publication delay correction is
necessary.

Secondly, the fitting error of our model is least and the problem of a big fitting error at
the beginning of the citation distribution curve is avoided from Fig. 5; at same time,
parameters of this model are endued with clear physical meanings, so the model is superior
to others and should be used to study citing and cited pairs of a scientific journal find the
intrinsic law of the journal’s referencing or citation process in this paper.

The calculating method of the half-life
In JCR database, there is a lack of reliable data when the citing (cited) half-life is over ten

years. Yu et al. (2006) deduced the calculating equation of the Half-life and studied the
change of T, s along with T or T, respectively, the expression of Ty s is
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_Tos—r Tos—t
Tv-e o —Ti-e & =05-(T) —Ty) (11)
Eq. 11 is an implicit function of 7 s and describes the relation between Ty s and model
parameters (7, T and T;). when T, T; and 1 of a journal’s referencing (citation) process are
identified from data of the citation (reference) distribution using Eq. 2 or Eq. 3, Tj 5 can be
solved by Eq. 11.

Results

In this paper, thirty-eight journals of three groups of journals in two subjects are selected,
including 28 Neurology journals from JCR 2003, 14 neurology journals and 10 applied
mathematics journals from JCR 2005. JCR reports inter-citation frequencies for thousands
of journals and provides, for each journal, a set of its most closely related journals based on
citation relationships. According to statistical rule, the meaning which is reflected in
identified results may be logical when original data is enough; therefore we select those
journals which have more citations and references. In data tables, both journal groups are
ranked according to the citing half-life from big to small, respectively. Selected two groups
of Neurology journals are shown in Tables 1 and 3; a group of applied mathematics
journals is shown in Table 5.

In Table 1, original data of citing half-lives and cited half-lives of 28 Neurology
journals (from JCR 2003) are listed and every journal’s citing half-life and cited half-life
are different; Table 2 shows identified parameters 7}, T, and 7 from the reference distri-
bution data and the citation distribution data of every journal in this group, respectively.
Table 3 shows 14 Neurology journals and their data from JCR 2005; Table 4 shows
identified parameters (7', Ty and 7) data of the their referencing and citation processes.
Table 5 shows 10 applied mathematics journals and their half-life data from JCR 2005;
Table 6 shows identified parameters (7, Ty and 7) of the referencing and citation processes
of 10 journals. In these tables, parameter dimension is year. Some interesting results are as
follows:

(1) From identified parameters of the referencing process in Tables 2, 4 and 6,
differences of aging time constants (7)) of referencing processes between most
journals are small, such as aging time constants of most neurology journals (between
6 and 8 years), aging time constants of applied mathematics journals (between 12 and
17 years). The reason is that the time constant (7;) is closely related to the aging of
the subject which cited journals belong to; cited journals of a journal mostly belong to
the same subject (neurology or applied mathematics); small differences between
journals in the same group are brought by different cited journal groups of journals or
diversities of scientific research domains. Identified parameters (7 and t) of journals
are different because two parameters (7 and 7) of a journal’s referencing process
presumably reflects the publication delay of the journal, so identified average
publication delays (T = T, + 1) of these journals are quite different.

(2) From identified parameters of the citation process in Table 2, the process of every
journal of same subject mainly reflects characteristics of individual journal.
Differences of aging time constants (7;) of journals in every group are quite big,
the change range of cited-7; is from 0.971 to 11.4 years in Table 2, from 3.0 to
11.4 years in Table 4 and from 2.91 to 31.58 years in Table 6. It is reflected that life
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Table 1 28 neurology journals and their data from JCR (2003)

No. Journal name Citing-Ty 5 Cited-T) 5
1 Experimental Brain Research 9.1 9.6
2 Behavioral and Brain Sciences 8.8 8.6
3 Brain Research Bulletin 8.3 75
4 Neuropsychologia 8.1 8.3
5 Neuroscience 7.5 7.0
6 Cephalalgia 7.5 6.4
7 Developmental Brain Research 7.2 7.9
8 Brain Research Reviews 7.1 6.0
9 Pain 6.9 8.1
10 Cerebral Cortex 6.9 5.0
11 Neuropsychopharmacology 6.9 45
12 European Journal of Neuroscience 6.7 4.7
13 Journal of Cognitive Neuroscience 6.6 5.1
14 Journal of Neuroimmunology 6.5 5.6
15 Neuropharmacology 6.4 5.9
16 Glia 6.4 4.8
17 Neuroscience Letters 6.3 7.1
18 Biological Psychiatry 6.2 5.5
19 Journal of Cerebral Blood Flow and Metabolism 6.2 6.6
20 Journal of Neuroscience Research 6.2 5.3
21 Journal of Neuropathology and Experimental Neurology 6.0 6.9
22 Journal of Neurochemistry 59 6.2
23 Neuroimage 59 59
24 Journal of Neuroscience 59 5.6
25 Neuroreport 5.8 5.8
26 Nature Reviews Neuroscience 53 3.0
27 Nature Neuroscience 52 3.8
28 Neuron 5.1 54

cycles of these journals are very different, such as Acta Neuropathologica and Pain
with longer aging time constants and cited half-lives than others. Identified
publication delay parameters (7, and 1) from citation processes reflect the average
publication delay of the referencing journal group of every journal to a certain extent.

Conclusions
According to the theoretical analysis and parameter identification results of observed
reference or citation distributions of journals, some conclusions are obtained:

(1) In a inter-citation journal group, a observed referencing process of a journal is
consisted of the diffusing and aging of the cited literature and the publishing process
of all citing articles published in the journal; a observed citation process of a journal
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Table 2 Identified parameters data of referencing and citation processes of 28 neurology journals

No.  Parameters of the referencing process Parameters of the citation process

T T T T Tos Tos T T T T

1 10.33 0.0279  0.3815 04094 9.1 9.6 10.95 1.2942 0.5242  1.8184
2 9.798 09487  1.0127 19614 8.8 8.6 8.577  2.3964 0.4648  2.8612
3 8.525 1.7284 05071 22355 83 7.5 8.304  1.1468 0.4996  1.6464
4 8.541 1.2767  0.8580  2.1347 8.1 8.3 10.52 0.4861 0.7010  1.1871
5 7365 1.8781  0.3532 22313 7.5 7.0 6.549  2.0599 0.2435 23034
6 8.130  0.8125  1.1250 1.9375 175 6.4 6.822  1.0017  0.8990  1.8007
7 6.337 19330 0.1162 2.0492 7.2 7.9 8.394  1.0360 1.1138  2.1498
8 8.049 09538 05629 1.5167 7.1 6.0 4254 23602 0.7863  3.1465
9 7.346  1.8970  0.3405 2.2375 6.9 8.1 8.159  1.7389 0.3181  2.0570
10 6.869 12196  0.8554 2.0750 6.9 5.0 3.507 23412 0.3800  2.7212
11 7.016 12479  0.6581 1.9060 6.9 45 4.069  1.0085 0.4661 1.4746
12 7.171 1.1926  0.4004  1.5930 6.7 4.7 3263  1.9019 0.3382  2.2401
13 6.433 13768  0.6737 2.0505 6.6 5.1 4.012  1.4965 09812 24777
14 6.289 14813  0.4930 19743 6.5 5.6 4.115  2.0239 0.5992  2.6231
15 6.210  1.6159  0.2911 1.9070 64 59 5800 1.3213 0.4692  1.7905
16 7576  1.6507 0.6543 23050 6.4 4.8 4335 1.2170 0.4923  1.7093
17 6.817  1.8039  0.3568  2.1607 6.3 7.1 7498  1.2017 1.5726  2.7743
18 6.406 12057 0.4430 1.6487 6.2 55 3.019  2.9809 0.4657  3.4466
19 6.371 1.1062  0.5610 1.6672 6.2 6.6 4.020  1.8920 0.1190  2.0110
20 5990 13571  0.5511 1.9082 6.2 53 5.308  0.8457 0.6916  1.5373
21 6.055 1.0507 0.6766  1.7273 6.0 6.9 5509  2.3923 02919  2.6842
22 5.521 1.7579 04417 21996 5.9 6.2 7.168  1.0785 0.4915  1.5700
23 5.527 15639  0.4450  2.0089 5.9 59 1.556  1.9809 0.6912  2.6721
24 6.323  1.1586  0.3029 14615 59 5.6 4396  2.0200 0.3219  2.3419
25 6.100  1.0405  0.3784 14189 5.8 5.8 3.022  2.7416 1.1620  3.9036
26 6.781  0.2409  0.3566  0.5975 5.3 3.0 0971  0.9867 1.3539  2.3406
27 5795  0.7529  0.3081 1.0610 5.2 3.8 1.707  1.7315 1.0167  2.7482
28 5668 0.8982 02167 1.1149 5.1 5.4 5.807  0.8007 0.5459  1.3466

is consisted of the diffusing and aging process of all cited articles to the journal and
the publishing process of referencing paper published in the citing journal group.

(2) To any subject journal group, the diffusing process of literature can be neglected
under the modern communication technology; so the citation distribution model-
Eq. 2 and the cumulated citation distribution model-Eq. 3 are logical and can be used
to describe the observed referencing or citation process of a journal.

(3) To a journal in a subject journal group, its referencing process and the citation
process reflect different relations between individual and whole, former is active,
later is passive. The citation process of the scientific journal presumably reflects the
impact and the vitality of articles published in the journal and the average of
publication delays of citing papers published in the journal group to certain extent;
the journal’s referencing process presumably reflects the obsolescence of the subject
literature, the citation mode and the average publishing speed of the journal.
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Table 3 14 neurology journals and their data from JCR (2005)
No. Journal name Citing-Ty 5 Cited-Ty 5
1 Brain Research Reviews 7.1 6.0
2 Acta Neuro Pathologica 6.9 9.4
3 Pain 6.9 8.1
4 Cerebral Cortex 6.9 5.0
5 Neuro Psychopharmacology 6.9 4.5
6 European Journal of Neuroscience 6.7 4.7
7 Journal of Cognitive Neuroscience 6.6 5.1
8 Glia 6.4 4.8
9 Neuroscience Letters 6.3 7.1
10 Journal of Cerebral Blood Flow and Metabolism 6.2 6.6
11 Biological Psychiatry 6.2 5.8
12 Journal of Neuroscience Research 6.2 53
13 Journal of Neuropathology and Experimental Neurology 6.0 6.9
14 Annual Review of Neuroscience 5.9 6.3
Table 4 Identified parameters of referencing and citation processes of 14 neurology journals
No.  Parameters of the referencing process Parameters of the citation process

T, T, T T Tos Tos T, T T T
1 8.049 0.9538 0.5629 1.5167 7.1 6.0 4254  0.7863 23602  3.1465
2 6.767 1.6179 0.4598 2.0777 6.9 9.4 11.41 0.8550  0.6082  1.4632
3 7.346 1.8970  0.3405 2.2375 6.9 8.1 8.159  1.7389  0.3181  2.0570
4 6.869 1.2196  0.8554 2.0750 6.9 5.0 3507 23412 0.3800 2.7212
5 7.016 1.2479 0.6581 1.9060 6.9 4.5 4.069 1.0085  0.4661 1.4746
6 7.171 1.1926  0.4004 1.5930 6.7 4.7 3.263 1.9019  0.3382  2.2401
7 6.433 1.3768 0.6737 2.0505 6.6 5.1 4.012 14965 09812 24777
8 7.576 1.6507 0.6543 2.3050 6.4 4.8 4.335 1.2170  0.4923 1.7093
9 6.817 1.8039 0.3568 2.1607 6.3 7.1 7.498 1.2017 1.5726  2.7743
10 6.371 1.1062  0.5610 1.6672 6.2 6.6 4.020 1.8920 0.1190 2.0110
11 6.406 1.2057 0.4430 1.6487 6.2 5.5 3.019 29809 0.4657  3.4466
12 6.101 1.3571 0.5511 1.9082 6.2 5.3 5.308 0.8457 0.6916  1.5373
13 6.055 1.0507 0.6766 1.7273 6.0 6.9 5509 23923 0.2919  2.6842
14 6.866 0.3184  0.7402 1.0586 5.9 6.3 6.239  0.8566 1.1835  2.0401

(4) The model describing the referencing and citation processes should be same, but
significations of model parameters are different. Identified citing-7; of a journal
reflects the obsolescence of cited literature in the subject; the identified parameter

T = T, + 7 presumably reflects the mean publishing delay of the journal but is not
real value. Identified cited-7; of the journal reflects the obsolescence of cited
literature of the journal; the identified parameter T = T, + T presumably reflects the
mean publishing delay of citing articles to the journal group, but is not real value too.
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Table 5 The essence data of 10 journals of applied mathematics in JCR (2005)

No. Journal name Citing Ty s Cited T) 5
1 Journal de Mathematiques Pures et Appliquees >10.0 >10.0

2 Linear Algebra and its Applications >10.0 9.3

3 Communications on Pure and Applied Mathematics >10.0 >10.0

4 Advances in Applied Mathematics >10.0 6.8

5 Journal of Mathematical Analysis and Applications >10.0 9.5

6 Applied Mathematics and Computation >10.0 3.1

7 Nonlinear Analysis-Theory Methods and Applications >10.0 8.3

8 Applied Mathematics and Optimization >10.0 >10.0

9 SIAM Journal on Applied Mathematics >10.0 >10.0

10 Journal of Computational and Applied Mathematics >10.0 59

Table 6 Identified parameters of referencing and citation processes of 10 mathematics journals

No.

Parameters of the referencing process Parameters of the citation process

N

T, T T T Tos Tos T, T, T

O 0 N N N R W N =

—
(=]

17.19  0.5503  0.4923 1.0426 14.5 13.5 1498  0.1882  1.2280 14171
16.59 05197  0.5343 1.0540 14.6 9.3 11.50  0.7987  0.5620  1.3607
15.64  0.6274  0.7869 1.4143 139 276 3158 0.8395  0.4307 1.2702
15.57 1.5997  0.0169 1.6166 14.4 6.8 837  0.2101 0.6105  0.8206
15.85 1.7347  0.0856 1.8203 15.1 9.5 11.41 0.9532  0.6168 1.5700
14.20 1.0211 0.6836 1.7047 13.3 3.1 291  0.6192 05076  1.1268
14.16 09705  0.5149 1.4854 12.9 83 6.79  2.8358  0.4926  3.3284
1229 22709  0.1913 2.4622 12.9 150 1592  0.6149  1.1410  1.7559
12.35 1.2476 05164 1.7640 11.8 15.0 1554  1.5826  0.4813  2.0639
12.13 1.5342  0.5724  2.1066 12.3 59 532 1.5774 08073  2.3847

®)

(6)

In that paper (Yu and Li 2007), one of main reasons which brought the difference
between the identified publication delay parameter and the actual is that the diffusing
process of the cited literature is not taken into account in modeling; another reason is
the fitting error from restricted data points in ISI-JCR.

In identification results of the journal’s referencing process, differences of citing-7;s
of journals are smaller than that of cited-7;; the reason is that citing-7; is closely
related to the literature obsolescence of the subject journal group, small differences
are because the cited journal group of every citing journal is different. In the
identification results of the journal’s citation process, differences of cited-T;s of
journals are dramatic, one reason is that the cited-7; is closely related to the
obsolescence of literature of every journal which has quite different aging rate,
another is that the scholarly quality and the research domain of every journal is
distinctive and its life-cycle is quite different from others; such as cited-7;s of
application mathematic journals vary from 2.9 to 31.54 years. Aging also depends on
document and journal types, the half-life of the basic theory discipline must be longer
than the technical discipline, thus, citing- T;s and citing half-lives of application
mathematic journals are longer than Neurology.
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(7) According to the model of the citation distribution, parameters 7 and 7 of the citation
process theoretically reflect the average publication delay of whole citing journals
(a journal group) to a certain extent; but identified parameters T = T, + 1 of every
journal from actual citation data are quite different, it might be caused by different
citing journal groups of journals and fitting errors; the significant of identified T
cannot be expressly explained because it is quite difficult to calculate the actual T of
the citing journal group.
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