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Making scientometric and econometric sizeindependent quality/productivity dimensions respe
tively. Compsite indicators which combine sidependent
sense out of NIRF 2017 data and sizeindependent terms were also needed to measure

output and outcome. Data from the 2014 release of the

Gangan Prathap* SClimago Institutions Rankings (SIRjreused.
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We perform a comparative endto-end research
evaluation of leading engineering institutions in India
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has just released its 2017 rankings of higher educatiorf§] ©OMPOsk Indcators of Input and Output.

institutions across the cotry. A wealth of scientometric At the Inner core of thPT evaluation, we perform thie sc
and institutional datare now available in the public entometric or bibliometric assessment. Once a second

domain. In thiscommunication we focus only on the order indicator is computed, the efficiency and producti
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ranked in 2017. An entb-end comparative research€conometric assessment for the top institution in the

evaluation of leading engineering institutions in India j€ngineering category according to NIRF 2017, namely

performed by separating out the bibliometric part (inne?he Indian Institute of TechnologyiT) Madras. We start

core) of the chain from the econometric part éowghell). with one primay sizedependent inp_ut par_ameter: _the
This combines sizélependent and sizadependent number of regular facultyF. NIRF gives bibliometric

terms based on quantity and quality (impact) in armeadata from three databasess mentioned abovéd he total

ingful way. Output or outcome at the bibliometric level iQ?mtt;;’_r of publlctatlogrfepotr;edt(ﬁ) and the thc;lt)al glsT;er
measured using a seceodder composite indicator, ang ©! cttations repor edC) for the three year wiow
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using the input to output or outcome factors. ](c:omtEu e I?tlmF;atC;] R l’<W Ic t'sd"’?n ?rfcfgi bproxyb
Savithri and Prathdpshowed that the researchrpe or the quality of the work reported in that database by

formance of leading higher education institutions in Indigpe institution. Note thaP IS a 3|z_ed_ependent proxy of
and China can be summarized from the input end to thgantty_ of research dput, i is a su_emdependent proxy
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. : base can be computed as the seemmidr indicatot
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Table 1. Bibliometric and econometricsaessment for the top institution in the engineering
category according to NIRF 2017, namely the Indiastitute of Technology, Madras

Institution Indian Institute of Technology, diras
No. of regular faculty F 598
Spend in crores 20146 S 530
Publication details
Indian citation index 2013L5 PapersP 112
CitationsC 9
Impacti = C/P 0.08
Scopus 201315 PapersP 3191
CitationsC 10,178
Impacti = C/P 3.19
Web ofScience 201315 PapersP 3205
CitationsC 10,522
Impacti = C/P 3.28
Total eXergy X=1iC 67,008.11
Per capita eXergy XIF 112.05
Per spend eXergy XIS 126.43
NIRF score 87.96

Table 2. Summary of bibliometric indicatsrfor the top 25 institutions in the engineering categeopaling to NIRF 2017

NIRF NIRF
rank Name of the institution F S X XIF XIS score
1 Indian Institute of Technology, Madras 598 530 67,008.11 112.05 126.43 87.96
2 Indian Institute of Techrogy, Bombay 590 436 85,265.64 144.52 195.66 87.87
3 Indian Institute of Technology, Kharagpur 628 329 123,077.48 195.98 374.15 81.93
4 Indian Institute of Technology, Delhi 547 249 112,630.73 205.91 452.99 81.08
5 Indian Institute of Technology, Kanpur 447 354 57,573.45 128.80 162.56 76.83
6 Indian Institute of Technology, Roorkee 396 248 101,638.95 256.66 409.16 73.10
7 Indian Institute of Technology, Guwahati 372 359 47,806.94 128.51 133.27 72.30
8 Anna University 867 354 45,333.91 52.29 128.06 6397
9 Jadavpur University 322 92 48,698.15 151.24 530.39 62.59
10 Indian Institute of Technology, Hyderabad 176 85 13,215.97 75.09 154.66 60.24
11 National Institute of Technology, Tiruchirappalli 324 141 29,845.20 92.11 211.67 59.44
12 National Instituteof Technology, Rourkela 301 136 24,959.51 82.92 183.66 58.78
13 Vellore Institute of Technology 1596 516 25,001.86 15.67 48.46 58.16
14 Institute of Chemical Technology 108 97 48,643.91 450.41 504.07 57.97
15 Indian Institute of Technology, Indore 99 71 17,140.65 173.14 241.66 57.70
16 Birla Institute of Technology and Science, Pilani 469 335 17,950.59 38.27 53.52 55.43
17 Indian Institute of Engineering Science and Tecbgy| Shibpur 224 100 14,899.84 66.52 148.67 54.42
18 Indian Institute of TechnologyBhubaneswar 122 60 14,606.08 119.72 242.09 54.32
19 Indian Institute of Technology, Patna 122 54 6,109.88 50.08 112.24 54.02
20 Jamia Millia Islamia 103 24 17,035.45 165.39 706.58 53.70
21 Indian Institute of Technology, Ropar 84 68 18,354.98 218.51 269.80 52.93
22 National Institute of Technology, Surathkal 270 108 7,528.79 27.88 69.60 52.87
23 Indian Institute of Technology (Indian School of Mines) 308 176 28,388.22 92.17 161.07 52.58
24 College of Engineering, Pune 243 86 1,219.41 5.02 14.16 52.14
25 Shanmugha Arts Science Technology and Research Academy (Sastb&)/ 89 18,214.69 31.03 203.79 51.44
Minimum 84 24 1,219.41 5.02 14.16 51.44
Maximum 1596 530 123,077.48 450.41 706.58 87.96
Maximum/minimum 19 22 100.93 89.76 49.91 1.71

NIRF

Pearson’s correlation F S X XIF XIS score

F 1.00 0.77 0.30 -0.31 -0.28 0.32

S 0.77 1.00 0.53 -0.10 -0.31 0.71

X 0.30 0.53 1.00 0.50 0.39 0.86

XIF -0.31 -0.10 0.50 1.00 0.71 0.28

WE -0.28 -0.31 0.39 0.71 1.00 0.13

NIRF score 0.32 0.71 0.86 0.28 0.13 1.00
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andX/S are sizeindependent measures of productivity olWith respect tahe ouput per crore of rupees of annual
efficiency of the institution. This exercise is repeated foexpenditure: Collegef Engineering, Punwasthe lowest
the top 25 institutions in the NIRF 2017 rankings foperformer andJamia Millia Islamiawas the best pe
engineering. former, by afactor of 49.91. This range is not seen in the
Table 2providesa summary of bibliometric indicators NIRF scores, where the academic aspect which accounts
of the top 25 institutions in theengineering category for only a small fraction of the total score along with
according to NIRF 2017. Within these there is a hughosefrom all the other heads and shbadshas been
range in size, from IIT, Ropar with 84daty members to telescoped into a narrow band, a featuogaed last year
Vellore IIT with 1596 regular feulty, i.e. 19timesmore  as welf.
Jamia Millia Islamia had the lowesnnual expenditure  Table 2 also showshé Pearson’s correlationBigures
during 201516 at 24 crores ofupees;lIT Madras (Rs 1-5 show some key relationshipstweenF, S X, X/F,
530 crores) spent twentwo times as muchCollegeof X/Sand NIRF score as scatter plots.Hgure 1,which is
Engineering, Pundadthe lowest output as measured im scatter plot of exergyq) versts faculty strengthK), we
exergy terms (1219.41) and Indidm Kharagpumadthe see that the NIRF rankingf IIT Madras as the best eirg
highest (12377.48),i.e. hundred timesnore In terms of neeing institution in India is too simplistic a conclusion.
per capita output, College ofngineering, Pune was the Figure 2 repeats this story when a scatter plotxefrgy
lowest performer andhstitute of Chemical Technology, versis spend isconstructed From Figure 3 we can -
Mumbai was the best performer, by a factor of 89.7¢0se an kernative ranking based on a secamder
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