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I) General picture

Original question:

What are the important predictors for the publications in mathematics,

if the response 1s the number of citations ?

Previous works:

Several on different fields, but not centred on mathematics

Grossman (2002, 2005) about research collaboration, with MathSciNet
Bensman et al. (2010) about citation indices for math journals

Behrens and Luksch (2011) bibliometric analysis on the period 1868 - 2008
Ozkaya (2018) bibliometric analysis but about math education

Szomszor et al. (2020) Individual perspective about self-citations

Verma et al. (2021) bibliometric analysis over 40 years for a single journal
Dunne (2021) On individual citations, based on MathSciNet

Paik and Rivin (preprint) on US mathematics faculties with some bibliometric tools
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Research area = mathematics, clear author(s) and affiliation(s), citation < 64

2005: 42°792 items

Predictors:

# authors

# institutes

# countries

# references
# pages

# keywords
open access (Y/N)
JIF

research area
category

Response:
# citations

Raw data

2010: 61°084 1items

2015: 76’168 items

Simple statistics: mean number / publication

2005 2010 2015
Authors 2.10 2.23 2.39
Institutes 1.57 1.74 1.90
Countries 1.23 1.28 1.32
References (0 excluded) 19.0 21.7 24.5
Pages 15.5 15.5 16.9
Keywords (0 excluded) 4.38 4.48 4.58
Open Access (by WoS) 16.4% 21.2% 32.3%
Citations 10.0 8.5 53
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IT) Individual predictors and the response

# authors:

2005 2010 2015
% | mean | median | % | mean | median | % | mean | median
1 author 35.3 | 7.8 3 304 59 2 256 | 3.4 1
2 authors 36.6 | 10.8 6 36.5 | 9.0 5 359 | 5.1 2
> 3 authors | 28.1 | 11.8 6 33.1 | 10.3 6 385 | 6.7 3
N Number of citations
# countries:
2005 2010 2015
% | mean | median | % | mean | median | Y% | mean | median
1 country 80.0 | 9.2 4 76.5 7.7 3 3.7 | 4.7 2
2 countries 17.4 | 13.5 8 19.8 | 10.8 6 21.4 | 6.6 3
> 3 countries | 2.6 14.5 10 3.7 12.3 7 4.9 8.3 5
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year 2005

# pages

# keywords

10 2005 2010 2015
I I EH E || II I E nb keywords | % | mean | median | % | mean | median | % | mean | median
JARARRRALS (A EAMRR RN AR RN WA CAnnf 2 [ 366 | 83 3 | 287 67 2 | 237 | 14 1
year 2010 1 0.3 7.7 3 0.3 4.4 2 0.2 3.1 1
we |2 13 | 81 4 39 | 68 3 3.0 | 34 2
iﬁ‘é 3 159 0.8 5 167 7.6 4 162 | 4.3 2
- P 17.6 | 10.9 6 201 | 8.7 4 219 | 5.4 3
I I : : 5 13.1 | 11.5 7 15.8 | 10.3 6 18.6 6.2 3
i i yealr2015l ' ‘ i ? 6 6.4 13.3 8 7.9 11.2 6 9.5 7.0 1
1 7 2.7 | 129 7 3.2 | 107 6 3.3 6.3 3
8 8 1.3 14.8 10 1.7 11.3 7 1.7 6.2 3
& 9 0.7 15.3 11 0.8 11.5 7 0.9 6.9 4
I | I ! 10 0.4 14.3 9 0.4 12.0 6 0.5 6.0 3
. . : : > 11 0.5 15.3 11 0.5 11.2 7 0.6 6.6 4
S R -0
number of pages
Open access
2005 2010 2015
[7( nmearn 1 C‘di ar [Z mean m C‘di all [‘/_{ mean m C‘di ar
OA 164 | 12.2 7 21.2 9.7 5 32.3 5.7 3
no OA | 83.6 9.6 5) 78.8 8.1 4 67.7 5.1 2
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Journal Impact Factor

Research area = mathematics, clear author(s) and affiliation(s), citation < 64, JIF available

2005: 35’556 1items 2010: 44°639 items 2015: 57°756 items
30 Citation mean:
i i 2005: 12.0
3 — '5 2010: 10.2
2015: 6.3
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[IT) Best predictor and predictions

Tree classifier: 10 predictors, response partitioned in J classes

->X2

e odes
Xo :':. ® oo
X1
1)
2)
3)
training set
4)

Predictions: Test new items on the best tree

X1

-}x:z

X1

by

Best predictor generates maximal decay of impurity

Generate best splits by minimizing an impurity function

Leaves labeled by majority of class J items
Reduce the size of the tree by pruning, best size obtained with

11/16



The outcome:

Free choice

Some predictors

Content matters
more than
bibliometric
data

[

2005 2010 2015

JIF No Yes No Yes No Yes

05| 108 g | o |

6,12] | [7.14] 510 | 612 0,3] [0.4]
classes [13,20] | [15,23] [11‘20] [13‘24] [4,9] [5,11]

21.40] | 24,45 | 7 | (10,63 | [12,63]

01 [21,63] | [25,63]

(41,63] | [46,63]
# leaves 24 15 27 29 49 25
height 7 6 8 6 10 6
av. train acc. (%) | 32.9 34.5 39.3 40 51.3 51.5
av. test acc. (%) 31.3 30 384 37.8 50.4 50.7
references 2 2 2
authors 4 3 3 3 4
countries 3
institutes 2
pages 4 3 4 4 2
7 T 1
research area 3 (Exc. 2 (ENG.) 4 (Bio. & A. M.
Experiment (%) 39 40 44 43 53 53
Random guess: 20 % 25 % 33 %
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)

IV) About countries

Relative importance of each country (at least 1 author from a given country)

% = percentage
of publications

mn = citation
mean

md = citation
median

r.c. = relative
citation

more than 63 citations

2005 2010 2015
% h.c. | mn | md | r.c. % he, | mn | md | re. | % hc. | mn | md | r.c.
US 2771406 120 7 [ 1.2]240 (373|101 5 | 1.2 ]207]329]65| 3 | 1.2
CN [108|128 110 6 [ 11171172 86 | 4 |10]191]205 |65 3 | 1.2
FR | 80 | 93 |120| 7 |12 77| 71 |102] 6 |12] 70| 74 |60] 3 | 1.1
DE | 73 | 87 |112| 6 |11 73 | 77|89 | 5 |10]69 |106]|61] 3 | 1.2
IT |55 |48 |99 | 5 [10] 51 |42 |94 | 5 |[11]51 | 74 [66]| 4 |13
UK | 53 | 78 |[122| 7 [ 12| 50 | 81 |107] 6 | 13| 47 [11.1]66 | 4 | 1.2
CA | 46 | 50 |112| 6 |[1.1] 42 | 52|98 | 5 |12]35 ] 37 |57] 3 |11
JP |[44]|/25 | 85 | 4 [08]|[437]| 21| 64 | 3 |08 371 27 |42 2
ES | 41 | 34 |110] 6 |11] 43 | 42 | 89 | 5 | 11|37 | 32 | 58] 3 | L1
RU [ 41|11 |62] 2 06380956 2 |07]48 | 14 [38] 2 |07
AU |29 |33 |97 | 4 10|21 [31|97 |5 |11]25] 40 61] 3 |1.2
h.c. = highly cited. Percentage of publications having
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2) International collaborations (at least 2 countries involved)

2005 2010 2015

% mn | md | ree | re2| % mn | md | rce | re2 % | mn | md | rce | re2
US 301 |144] 9 [12]10]340]123] 7 [12]10f424]75] 4 [12] 10 % = percentage
CN |237|141] 9 |13]12]212]124] 7 [14a]14|255]86] 5 |1.3] 1.3 R
FR | 387 | 144| 9 |12 |11 |481|115] 7 |[11]|10]547]66]| 4 |1.1] 1.0 of publications
DE |401|136]| 9 |12|11]4v6|108] 7 1211|518 ]71] 4 [12]10 T

- mn = citation

IT 337|136 8 |14 |12]424|115] 7 [12]11l4a05]78] 5 [12]1.1
UK | 468 [143] 9 [12]10]540]123] 7 [11]1o]le15] 73] 4 [1.1] 1.0 mcan
CA |512(136] 8 1211537114 ] 7 [12]11]608]64] 3 [1.1]1.0 L
123 8 [14 12 87 | 5 |14 1233363 3 [ 1513 md = citation
ES [360 142 10 [13|12]462[105] 6 [ 12| 1.1]544 64| 4 | 1.1]1.1 median
RU |203|115] 7 |18|15]303] 90| 5 [16]12]250]59] 3 |15]13
AU 409 142] 9 [15|1a]s68]112] 6 [12]11]577]82] 4 [13]1.2

rcc = relative citation for international collaborations. Ratio of mn by the citation
mean over all publications of this country with less than 64 citations

rc2 = relative citations for international collaborations / 2 authors. Ratio of mn by the
citation mean over all publications of this country with less than 64 citations and at
least 2 authors.
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. . US| CN|FR | DE | IT | UK | CAQ§ JP ES | RU | AU
3) Bllateral collaboratlons 36.7 | 230 | 242 | 216 | 270 37 Na2r2f2s.1 [ 207 260
Us 375|215 | 228 | 222 | 223 | M6 185 Q166 | 193 | 10.7
401 | 188 | 227 [ 199 | 25 327TQR 2239156 | 188 | 195
11.3 7| 63| 33 |64 13501319 22 | 04 2
< : CN | 16.1 5.6 5.3 35 | 7.7 13 18 2.9 31 |22
For a Country 1n X_Coordlnate’ 22.2 6.7 | 6.8 3.1 | 103 | IS8T 16.7TQ 4.2 4.1 | 26.8
the numbers correspond to the % 88 | 45 s2lw6s)7als Lot fosfis] s
. ] . FR | 95 | 5.7 10 |179| 88 [ 03 | 67 124|138 77
of its international collaborations 82 | 53 09 [152] 96 | 10 fos f1i7|114] 48
. . 84 | 6.1 7. 115 | 101 | 54 J13.1§ 5.8 | 146 | 6.1
Wlth a COLll’ltI'y Of the y—COOI’dlnate DE | 04 | 51 | 03 117117 55 85 | 82 | 126 8.8
9.3 5 9.2 121 [ 116 | 6.2 8.8 7.5 [ 122 6.1
48 24 [ 102] 7.3 5.4 2.6 48 §6.4 10,1 | 2.7
2005 IT 5.7 2.1 [ 104] 7.3 5.8 3.7 Q4 4.4 §10.1 i 4.8
2010 5.7 1.6 | 10 8.5 8.8 6.7 5 8.9 8.5 3.5
8.2 6.1 5.8 85 | T. 5.5 N 55 | 10.7 | 15
2015 UK | 7.1 5.7 | 6.4 0.1 [ 7.3 6.6 7.3 6.2 | 84 11.8
8.2 6.1 7.3 0.3 | 10.1 7.6 6.1 6.7 | 8.3 12.8
104 [ 124 ] 6.1 4.3 3.2 5.2 6.1 4.6 5.7 7.
CA | 9.3 8.1 5.7 | 3.6 3.8 5.5 5.5 4.3 3.8 8.2
8 8.3 5.6 3.7 | 5.7 5.6 4.4 3.2 2.6 5.8
3.3 5.2 2 4.6 2.6 1.5 2.6 1.6 2 2.5
JP 2.9 6.5 24 3.2 27 | 35 3.2 1.9 41 2
3.2 4.3 3.1 3.1 2.5 2.6 2.5 1.9 2.6 2.7
4.5 1.3 6.1 3 5.1 3.3 2.9 2.4 4.4 3.4
ES 3.9 1.6 6.6 4.7 | 9.2 4.5 3.7 2.8 3.2 3.5
3.6 1.8 6.2 4.3 7.2 47 | 3 3 4 3.4
3 0.2 5.4 G 6.6 5.2 2.9 2.4 3.6 2.8
RU | 26 1 4.2 4.1 3.5 3.5 1.9 3.5 1.9 2
2.6 1 3.6 1.1 1.1 3.5 1.5 2.5 2.4 2.4
38 6.9 1.2 2.4 1.7 71 3.9 2.8 2.7 2.8
AU | 2.7 7.1 2.4 3 2.6 5.1 4.2 1.8 2.1 2.1
3.1 7. 1.8 | 24 | 2 63 | 38 Q3 24 | 28
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1) Everything increase

2005 2010 2015
# publications | 45’035 | 62’945 | 76’788
# authors 2.10 2.23 2.39
# institutes 1.57 1.74 1.90
# countries 1.23 1.28 1.32
# references 19 21.7 24.5
# pages 15.5 15.5 16.9
# keywords 4.38 4.48 4.58
open access (%) | 16.4 21.2 32.3

V) Conclusion

2) Predictors can not predict so much
3) Good practices are useful
4) International collaborations are beneficial

5) MathSciNet should allow such investigations

is useful and should be praised

Thank you
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