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Abstract

Purpose: The purpose of this study is to examine five evaluation models constructed by different normalization
and aggregation methods in terms of the volatility of rankings and rank reversals. We also explore how the
volatility of rankings of the five models changes and how often the rank reversals occur when the outliers
are removed.

Methods: We used data published in the Complete University Guide 2014. Two universities with missing values
were excluded from the data. The university rankings were derived by using the five models, and then each
model's volatility of rankings was measured. The box-plot was used to detect outliers.

Results: Model 1 has the lowest volatility among the five models whether or not the outliers are included.
Model 5 has the lowest number of rank reversals. Model 3, which has been used by many institutions, appears
to be in the middle among the five in terms of the volatility and the rank reversals.

Conclusion: The university rankings vary from one evaluation model to another depending on what normal-
ization and aggregation methods are used. No single model exhibits clear superiority over others in both
the volatility and the rank reversal. The findings of this study are expected to provide a stepping stone toward

a superior model which is both reliable and robust.
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Table 3.1 Definition from the Complete University Guide

Criteria Source Weighting Definition
entry standards HESA data for 2011-12 1 Th.e average score for all students at the
university.
student The National Student The gverage satisfaction score for .all
. . 1.5 questions except the three about learning
satisfaction Survey 2012

resources.
research The 2008 Research 15 The research assessment and intensity
assessment Assessment ’ measures were combined in a ratio of 2:1.

The number of graduates who take up
graduate HESA data for 2010-11 1 employment or further study divided by
prospects the total number of graduates as a

percentage.
student:staff ratio HESA data for 2011-12 1 The number of students divided by the

number of staff.

A university's expenditure on library and
academic services HESA data 2009-10, 1 computing facilities, museums, galleries
spending 2010-11 & 2011-12. and observatories was divided by the

number of full-time equivalent students.

‘ HESA data 2009-10, A .u'n}versr[ys .egpendlture on student
facilities spending 1 facilities was divided by the number of
2010-11 & 2011-12. . .

full-time equivalent students.

The number of graduates with first or
good honours HESA data for 2011-12 1 upper second class degrees was divided

by the total number of graduates.

The percentage of students who were
completion HESA data for 2011-12 1 expected to complete their course or

transfer to another institution.
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Table 4.1 Volatility of the Five Models

Model
ik Model 1 Model 2 Model 3 Model 4 Model 5
Mazx; (V] 8 33 31 29 33
Number of V=0 74 35 29 32 30
v 1.0 5.4 4.1 4.2 3.8
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Table 4.2 Top 12 Universities with Higher Volatility

. . . - Rank Rank Rank Rank
t University Name(A,) Vi Median Average SD Range
92 Middlesex 17.2 106 85.9 34.5 106
74 Arts University at Bournemouth 16.2 80 76.8 39.8 119
103 Buckinghamshire New 15.8 109 95.4 35.6 119
106 | Bedfordshire 13.2 102 90.6 33.3 116
50 Goldsmiths, University of London 12.6 68 68.7 30.5 88
85 University for the Creative Arts 12.2 85 78.9 32.5 107
75 Chichester 10.6 82 73.0 31.7 107
34 St George's University of London 10.4 28 50.1 46.4 121
78 Bath Spa 9.6 91 82.6 25.2 70
88 Harper Adams 9.6 78 76.6 29.9 99
51 Royal Agricultural University 8.0 82 70.4 41.6 119
91 Central Lancashire 8.0 87 79.0 24.9 76
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Table 4.3 Volatility of the Five Models after Removing Outlier

Model
vk Model 1 Model 2 Model 3 Model 4 Model 5
Maz; (V] 4 29 28 13 18
Number of V=0 77 20 18 40 33
pk 0.5 4.8 4.6 1.8 1.8
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Table 4.4 Rank Change and Reversal of the Five Models

Model 1 yjodel 1| Model 2 | Model 3 | Model 4 | Model 5
Rank Change
# of No Change 20 21 31 75 108
# of Down Change 42 41 40 16 0
# of Up Change 46 46 37 17 0
Max. Rank Change 13 10 9 2 0
Min. Rank Change -16 -10 -6 -2 0
# of Rank Reversal 204 168 107 20 0
Proportion of Rank Reversal 3.53% 2.91% 1.85% 0.35% 0.00%
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Table 4.5 Rank Change of the Five Models for Two Universities

Model
Universi odel | Nodel 1 | Model 2 | Model 3 | Model 4 | Model 5
niversity
k
Goldsmiths, YOS 62 53 55 69 80
University of | YAZ 4 49 45 49 69 80
Lond ) )
ondon YOZ‘(}Z(Z - YA gnld 13 8 6 0 0
YOfim 47 63 62 47 48
Falmouth YA 63 69 67 47 48
YOy, — YAk, -16 -6 -5 0 0
Table 4.6 p,;, r;;, 2;; d;;; x;; before Removing Outliers
o Goldsmiths, University of London Falmouth
Criteria

Model 1|Model 2|Model 3Model 4Model 5Model 1{Model 2|Model 3 Model 4Model 5
entry standards 0.5888]0.3671 | 0.0833 [ 0.0084 | 358 |0.4688|0.1823|-0.7905|0.0067 | 285

student 0.9549 | 0.5957 | 0.1939 | 0.0082| 4.02 |0.92870.3617 |-0.9230|0.0080| 3.91
satisfaction
research 0.8658 | 0.7895 | 0.8099 | 0.0095| 2.58 |0.7383 | 0.5895 |-0.0643| 0.0081| 2.2
assessment

graduate prospects | 0.5885 | 0.2808 | -0.9037| 0.0069 | 54.2 |0.5917 | 0.2865 |-0.8764|0.0070| 54.5
student:staff Ratio | 0.5208 | 0.5983 |-0.2425|0.0075| 19.2 |0.4184|0.3930|-1.5301|0.0060| 23.9

2;2?5?; SEIVICES | 01369 | 0.0739 |-0.6365| 0.0056 | 746 [0.2768|0.2240| 0.7427 | 0.0113| 1,508

facilities spending |0.1643|0.1086 |-1.3123|0.0035| 176 |0.3548|0.3118|-0.1578|0.0076| 380
good honours 0.8086 | 0.6090 | 0.7473 | 0.0092 | 73.5 |0.7085|0.4045|-0.1385|0.0080 | 64.4
completion 0.8554 | 0.6028 |-0.1985] 0.0081 | 84.6 |0.8888|0.6944 | 0.2640 | 0.0084 | 87.9

aggregation score |0.6093|0.4473|-0.1621|0.0074 | 27.348 | 0.5972 | 0.3831 | -0.3860| 0.0079 | 29.728

A= S A9)et7] A Goldsmiths, University of London($F2. = Goldsmiths® 2|3 3})
99lel A ol A& Aefeh F-o] =91z 62912 13917k ol HTh. Whel Falmouthi= 6391014 47912 16917}
At 7 ek 2 29 39X VA R =9 o] BAEIT ool = WEks AlslE] A
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T gkl tis) 97l 7159 #S wwskslS u ‘entry standards’, ‘student satisfaction’, ‘research assess-—
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of Wt 1 xpole] Awe thE A YEpsith 2E 15H 3704+ o]y g A7t W o] Goldsmiths”} Falmouth
o vl =& =92 Jehitk. 28y B 494E Falmouth’} ‘academic services spending'¥ ‘facilities
spending’ Al & Azt $9E A7) wfito] YA thE 7]FEodA e dAE 3 4 9lo] Falmouth®] +917¢
Goldsmiths9] =X =9kt}h 28 594 % Falmouth”} ‘academic services spending' ¥ ‘facilities spending’
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Table 4.7 p,;; r;;, 2, d;j x;; after Removing Outliers

Goldsmiths, University of London Falmouth

Model 1Model 2|Model 3[Model 4Model 5Model 1{Model 2|Model 3 Model 4Model 5
entry standards 0.6871[0.4708 | 0.1873 |1 0.0096 | 358 |0.5470|0.2338 [-0.8477]0.0077 | 285

Criteria

student 0.9549 | 0.5366 | 0.1975 | 0.0093 | 4.02 |0.9287|0.2683 |-0.9996|0.0090| 3.91
satisfaction
research 0.9149 | 0.8621 | 0.8924 [0.0108 | 2.58 |0.7801|0.6437 |-0.0376|0.0092| 2.2
assessment

graduate prospects | 0.6237 | 0.2635 |-0.9189| 0.0080 | 54.2 |0.6272|0.2703 |-0.8879|0.0080 | 54.5
student:staff Ratio | 0.6094 | 0.3902 |-0.2828|0.0086 | 19.2 |0.4895|0.0081 |-1.8395|0.0069 | 23.9

academic services | yo,a | 9575 [-0.9655| 0.0068| 746 |0.8578 |0.8166 | 1.8236 | 0.0138| 1,508

spending

facilities spending |0.2448 | 0.1185 |-1.6536|0.0042 | 176 |0.52850.4497|-0.0312|0.0092| 380
good honours 0.827710.6392 | 0.8643 | 0.0104 | 73.5 [0.7252|0.4245|-0.1225|0.0091 | 64.4
completion 0.8686 | 0.5949 | -0.1579] 0.0091 | 84.6 |0.9025|0.6994 | 0.3465 | 0.0095| 87.9

aggregation score |0.6839 |0.4593 |-0.2041| 0.0085 | 27.348 | 0.7096 | 0.4238 | -0.2884| 0.0092 | 29.728

<Table 4.7>14 28 1< A% ‘academic services spending’ ¥} ‘facilities spending’ @] o]4do] AAH &3}
7} 3A vebdth Falmouth”} Goldsmithsoll Bl ‘academic services spending’oll 762%HE o] X|&3c},
Falmoutht= o] 43& A AS7] Aelli= 7625 A%k 5,448% WHr 0.13999] 2ho] 2 Atgto] AT L2t} o)
A& AABL W $-o] HUghe 1,758 Fof 0.43349] zbolwkg Aqftgke]l Y Atk Goldsmiths7F Falmouthell
H]3)| ‘entry standards’ellA] 73¢] Zt}. Goldsmiths&= o4& #A|AH] Mo+ 73S U4k 608= v 0.1201
of zpo] & Aatgko]l A HEbARE, o] A& AAsL W £ HUghS 5218 £0] 0.1401¢] Afo|vtE Btgk
o] ¥ AXt}). ‘academic services spending’ 2 & £(0.4334) 2.5 Z7}3F WA ‘entry standards’= A%(0.1401)
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