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This study uses a common approach within frontier analysis
namely DEA to evaluate the relative efficiency of 682
Australian managed funds to determine amongst other things if
an association exists between managed fund ratings and

efficiency.

Limited knowledge regarding the impact of ratings outside the USA
Khorana, Servaes and Tufano (2005) — Journal of Financial Economics

The unique structure of the Australian investment industry
ACCC =>ASIC => APRA=> RBA

Poor Financial Literacy
Worthington (2006) — Financial Services Review

The use of DEA as a tool for assessing managed fund performance
Murthi et al. (1997) McMullen & Strong (1998) Basso & Funari (2001; 2005)
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Is there a relationship between managed fund ratings and efficiency?
Ho: No relationship exists between Morningstar “overall” star ratings and DEA efficiency score.

Do efficient funds with low Morningstar “overall’” star ratings (lower than 5)

receive a rating upgrade in the near to immediate future?
Ho: Efficient funds with low Morningstar “overall’” star ratings are not upgraded.

Do inefficient funds with high Morningstar “overall” star ratings (higher than
1) receive a rating downgrade in the near to immediate future?

Ho: Inefficient funds with high Morningstar “overall” star ratings are not downgraded.
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An overview of models to be used in this study
Overall Efficiency (CCR)

Table 1 DEA Modelk

DEA Model CCRI BCCI
Charnesetal, (1978)  (Bamker ot al. (1984)

DATAX Setl-p Settl-p
Y Free Free
Returnzto Seale

- PSs Asmption (RS VRS
Economic Efficiency (BCC) [ st S s
Dual of the equivalent LP model
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O Input-output variables for 682 Australian managed funds covering a ten year
period (January 1998 to December 2007) are obtained from the Morningstar

Direct Database.

O The total value of assets in these funds is approximately AUD 314 billion and
represents about 33% of the total size of the entire Australian investment

industry.

O The Morningstar dataset used in this analysis includes all details on open,
closed and finalised funds.
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O Five output variables capture the short-, the medium-, and the long term
performance using annual gross returns.
= Short-term performance is captured by returns in final 12 months.
= Medium-term performance is measured by 2- & 3-year returns.
= Long term performance is measured by 5- & 10-year returns.

O Eight input variables are used in the DEA analysis

the standard deviations of the 1-, 2-, 3-, 5- and 10-year gross returns
sales charges incurred at the time of purchasing and selling
operating expenses
minimum initial investment.
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Table 1 Inputz and Qutputz previouzly adopted within the literature

Varmablez  Murthielal (1997) McMullen and Strong Bazo and Funan
(1998) (2001, 2005)

Inputz (X) Standarddeviatbon 2-yvear std. deviation  Subseription costs

Expenze ratio Salez charge Eedemption Fees
Total load Ainimum Std. deviation

Turn over Initial mvestment Sq-rootof®: variance
Expenze ratio fi-coefficient

Dutputz(Y) Annual Return 1-vear Return 1-vear Return
J-vear Return 2-vear Return
S-vear Return J-vear Return
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Table 3 Explanatory Variables and Descriptive Statistics for DEA

Variable Aean Sid
Deviation

Inputs
1 vear annual standard deviation (%) 4.78 . 27.82
2 vear annual standard deviation (%) 4.58 2T.03
3 vear annual standard deviation (%) 4.45 . 2588
% vear annual standard deviation (%) 4,28 23.85
10 vear annual standard deviation (%) E 4.92 23,75
Sales Charges (%40) 0.86 4.50
Management Expense Ratio 12.41 321500
Minimum Initial Investment (ATD) 362.41 5,000.00

Outputs
1 vear annual gross return (%) r 8.58 2 51.12
2 vear annual gross return (%9) r 7.08 45.42
3 vear annual gross return (%) f 6.76 39,89
£ vear annual gross return (%) [ G.92 43123
10 vear annual gross return (%) "= 4.25 2547
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49 separate DEA runs were executed (refer Table 4)

under assumptions of both VRS (BCC model) and CRS
(CCR model) using DEA solver pro.

— DEARuns 1,9, 17, 25, 33, 41 and 49 [STP]
— DEARuns 2, 3, 6,9, 10, 14, 18, 19, 22, 26, 27, 30, 34, 35, 38, 42, 43, 46, 50, 51 and 54 [MTP]

— DEARuns4,5,7,12, 13, 15, 20, 21, 23, 28, 29, 31, 36, 37, 39, 44, 45, 47, 52, 53 and 55 [LTP]

d the total number of input-output variables included in any
DEA run ranges between 3 and 7.
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Variables considered in different Data Envelopment Analysis Runs
The following table presents a sunmmary ofthe vanablesincluded wathin each ofthe 36 DEA muns conducted. The outputsvanables are categonsed according to the following
abbreviations; [1YE_R] represents 1 wear annual gross retum, [2YE_E] the 2 year annual gross retum, [3YE_E] the 3 year annual gross retum, [3YE._E] the 3 year annual
gross retum, [10YE._E] the 10 yvear annual gross retum. The input variables are categorised as follows; [IYE_SD]represents 1 yvear standard deviation, [2YFE._3D] the 2 year
standard deviation, [3YFE._SD] the 3 vear standard deviation, [3YE_SD] the 3 year standard deviation, [10YE._SD] the 10 vear standard deviation, [SC] sales charges, [MEER]

management expense ratio and [MII] mininmum initial investment.

RUN 1¥R_R IYR_R IYR_R SYR_R 10¥R_R 1¥R_SD ZYR_SD 3¥R_SD SYR_SD 10¥R_SD

E I - U I TTR |
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RUN

VR_R

3YR_R

1¥R_3D

2YR_3D

2YR_3D
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Table 3 Summary Statistics of Efficiency Scores Under the Assumption of Variable Returns to Scale and Constant Returns to Scale

The following table presents supumary statistics for pure technical efficiency scores under the assumption of VRS and overall technical efficiency statistics under the
assumption of CR5. Statistics are presented in colurnns 2 through 5 and 7 though 10 for the 49 DEA s conducted. DEA muns 8, 16, 24, 32, 40, 43 and 36) given the,
mastateh of time period nput and output data. Efficiency statistics (asswmung VES) are presented first n each column gnd efficiency statistics (assuming CRS) are

presented in (parenthesis). In cohunn 1 and in colwnn 6 the DEA nm number is provided along with the total number of mput and output vanables ndicated in

[parentheses].
DEA Run Number of Mean 5td Deviation Median DEA Run Number of IMean 5td Deviation Median
Efficient Efficiency of Efficiency Efficiency Efficient Efficiency of Efficiency Efficiency
Funds Score Score Score Fimds Score Score Score
01 [3] 3D (13) 0.433 (0.303) 0245 (0.266) 0.335(0.229) 2804] 84 0413 (0.267) 0.231(0.183) 0.405 (0.221)
02[3] 30(13) 0473 (0.3%6) 0.232(0.239) 0403 (0.349) J0[6] 1207 0.433(0.291) 0.243(0.199) 0.400 (0.246)
03 [3] 20010) [? :119 (0.431) 0.225(0203) 0.475(0.391) 31[6) )] 0.487(0.316) 0.239(0.196) 0.478(0.282)
04 [5] 28(13) 32(0.4538) 0.224 (0.208) 0.502 (0.434) 32
05 [3] 38018 [!'3:19[[!'-136} 02420222 0.518 (0.408) 33[3] 7(1) 0.148 (0.072) 0.240(0.193) 0.011 (0.011)
06 [7] 349015 0.528 (0.447) 0232(0216) 0.479(0.398) 3403 6(1) 0.156 (0.060) 0201 (0.135) 0.045 (0.013)
07 002 0.396 (0.502) 0.235(0219) 0.380 (0474 3503 () 0.220(0.057) 0.220(0.138) 0.1535 (0.016)
08 36 (3] 4(1) 0.233 (0.043) 0.200(0.107 0.200 (0.016)
09[4 2312 0.422(0.297) 0233 (0261) 0.334(0.225) 3703 (1) 0.270 (0.066) “'}[D 128) 0.230(0.022)
10[4] 28(13) 0.475(0.393) 0231 (0234 0.408 (0.343) 383 11(3) 0.229(0.064) {0157 0.1536 (0.017)
11[4] 26010 0.517(0.430) 0223 (0202) 0.475(0.391) 3903 13(3) 0.351 (0.081) 64 (0.152) 0.339(0.032)
12[4] 26(12 0.527(0.433) 0.219(0.203) [:':I[:'D' (0.429) 40
13[4] 3415 0.537(0434) 0.239(0220) 130350 41[3] 14(4) 0313 (0212) 0.243 (0232 0231(0.137)
14 6] 27(15) 0.526 (0.443) 0230(0213) [!'-1" (0.398) 42 [3] 12(d) 0.372 (0.260) 0241 (0.204) 0.312(0 ‘[!'9}
15[6] 46(22 0.593 (0.489) 0235 (0217 0.577(0471) 43 [3] 13(3) 0.430 (0.280) 0239(0.185) 0.392 (0.238)
16 44 3] 10(3) 0418 (0.283) 0213 (0.171) 0.405 (0.236)
17[4] 16 (D 443 (0.073) 0.356(0.197) 0421 (0.012) 43 [3] 8 0413 (0.267) 0.231(0.183) 0405 (0.221)
18[4] 144 [? 673 (0.060) 0.311(0.163) 0.337(0.021) 46 [3] 1870 0.438 (0.291) 0245 (0.198) 0.400 (0.398)
1974 14(3) 0.260 (0.074) 0.246(0.138) 0.199(0.026) 47151 29 0.487(0.316) 0.239(0.196) 0.478(0.282)
2004 13(3) 0.287(0.102) 0.230(0.163) 0.246 (0.038) 48
2[4 17(6) 0.344 (0.098) 0270(0.178) 0.317(0.039) 4813] 12(3) 0.167 (0.074) 0233 (0.196) 0.019(0.012)
22[6] 2003 0.272(0.080) 0.259(0.173) 0.210(0.026) 03 143) I}ISS (0.062) 0.229(0.138) 0.076(0.016)
23[6] 20010 0.408 (0.123) 0.281(0.199) 0.405 (0.060) 3] 11(2) 47(0.061) 0.237(0.143) [!'191 (0.018)
| 52[3] 112 "69 (0.066) 0217(0.128) 0.242 (0.030)
254 IEYEN] 0.313(0.212) 0.243(0232 0.231(0.137 333 ENES] 0.342 (0.092) 0.268(0.171) 0.316 (0.034)
26[4] 144 0.372(0.260) 0241 (0204) 0.312(0.209) 5415 15(4) 0.260 (0.068) 0233 (0.162) 0.202 (0.019)
214 13(3) 0.430(0.280) 0.239(0.183) 0.392(0.238) 3505 2009 0.401 (0.109) 0.280(0.187) 0.393 (0.047)
284 1003 0418 (0.283) 0213(0.171) 0405 (0.236) 36
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TABLE 7: Contingency Table between Morningstar “Overall” Star Ratings and DEA Scores

PANEL A: OVERALL

(x2 =0.02185)* RANGE

RATING DEA score < 0.2 0.2 < DEA score<0.40 |0.40 <DEA score<0.6 |0.6 <DEAscore<0.8 DEA score > 0.8 Grand Total
1 32 53 24 4 113
2 42 51 26 10 1 130
3 49 86 40 33 5 213
4 11 66 48 50 8 183
5 2 5 5 14 17 43

Grand Total 136 261 143 111 31 682

PANEL B: SHORT TERM

(x2 =0.03305)* RANGE

RATING DEA score < 0.2 0.2 < DEA score<0.40 |0.40 <DEA score<0.6 |0.6 <DEAscore<0.8 DEA score > 0.8 Grand Total
1 89 21 3 0 113
2 88 26 12 2 2 130
3 123 37 35 14 4 213
4 68 47 34 30 4 183
5 7 1 4 8 23 43

Grand Total 375 132 88 54 33 682

PANEL C: MEDIUM TERM

(x2 = 0.02499)* RANGE

RATING DEA score < 0.2 0.2 < DEA score<0.40 [0.40 <DEA score<0.6 |0.6 <DEAscore<0.8 DEA score > 0.8 Grand Total
1 37 54 19 1 2 113
2 56 34 33 2 130
3 68 70 34 37 4 213
4 11 66 54 40 12 183
5 3 5 3 13 19 43

Grand Total 175 229 143 96 39 682

PANEL D: LONG TERM

(x2 =0.01419)* RANGE

RATING DEA score < 0.2 0.2 < DEA score<0.40 |0.40 <DEA score<0.6 |0.6 <DEA score<0.8 DEA score > 0.8 Grand Total
1 31 25 38 13 6 113
2 38 29 39 19 5 130
3 39 61 47 45 21 213
4 6 36 64 54 23 183
5 1 4 6 11 21 43

Grand Total 115 155 194 142 76 682

Is there a relationship between managed fund ratings and efficiency?

Ho: No relationship exists between Morningstar “overall” star ratings and DEA efficiency score.
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Table 8§ Probit Analvsis for Testing the Link Between Managed Fund Efficiency Scores and Morningstar Upgrades and Downgrades

The following table presents the Bemdt-Hall-Hall-Hausman probit analysis results for testing the relationship between high and low DEA scores with the Momuingstar rating

received by a fumd six months following the construction of the efficlency score under the assumption of vanable retums to scale (Panel A) and constant retums to scale

(Panel B). Z-statistics are reported in parentheses while * signifies significance level at the 10% level **signifies significance level at the 5% level and *** signifies significance

lewel at the 1% level. The McFadden B-Square, LE statistic, probability and sample size () including the number of observations with a dependent varable (1 and 0) are

alzo reported.

PANEL A: VARIABLE RETRUNS TO SCALE

Model BCC BCC ECC BCC BCC BCC ECC BCC

Fating Change Upgrade Upgrade Upgrade Upgrade Downgrade Downgrade Downgrade Downgrade

DEA Efficency Score Crverall Short Term Mediuim Temn | Long Term Crverall Short Term Mediuim Temn | Long Term

High Efficiency Score 02193 0.0957 0.0173 0.1472

21284y (1.6383y (1.8347Y (13935

Low Efficiency Score -1.2471 -1.0241 -1.1828 -1.193%
1117210 4122161 (-11.3503)y™ (-10.0794y™

McFadden B? 00372 00491 0.0392 0.0262 0.0632 0.0690 0.0664 0.0495

LE. Statistic 337233 444299 334916 23.7183 33.8302 36.9437 34.83240 40.8288

Prob 0.033 0.0973 0.0665 0.1629 0.0000 0.0000 0.0000 0.0000

N 632 682 682 632 632 682 682 632

Obs. with Dep. =0 413 413 413 423 482 482 482 482

Obs. with Dep.=1 259 239 239 239 200 200 200 200

PANEL B: CONSTANT RETRURNS TO SCALE

Model CCR CCR CCR CCR CCR CCR CCR CCR

Eating Change Upmrade Upmade Upzrade Upgrade Dovngrade Dovwngrade Dovmngrade Dovmgrade

DEA Efficency Score Crverall Short Term Medmum Term Long Term Orwerall Short Term Medmum Term Long Temm

High Efficiency Score 0.2793 00348 0.2433 0.2631

(2.3928)™ (04787 (24173 (2307

Low Efficiency Score -1.0893 -0.8421 -1.0352 -1.0957
(-11.2466)™ (-12.0026)™ -11.3030y™ (-10.755)™

McFadden B2 0.0454 0.0469 0.0464 0.0358 00396 0.0507 0.0581 0.03519

LE. Statistic 41.0890 423528 410090 324326 491996 41.8405 470842 42.8330

Prob 0.0093 06321 0.0136 0.0210 0.0000 0.0000 0.0000 0.0000

N 632 682 682 632 632 682 682 682

Obs. with Dep. =0 423 423 423 423 432 482 482 482

Obs. with Dep.=1 239 239 239 139 200 200 200 200

Do efficient funds with low(high) Morningstar ratings receive a rating
upgrade (downgrade) in the near to immediate future?

Ho: Efficient funds with low(High) Morningstar “overall’’ star ratings are not upgraded(downgraded).
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A strong positive association is found to exist in all cases between the average DEA

efficiency score, (computed using short-, medium-, and long-term information)
and the Morningstar “star’ rating.

RQ1: ANSWER = YES

Funds that are found to be efficient (inefficient) have a high likelihood of receiving
a rating upgrade (rating downgrade) within six months following the analysis

RQ 2 and RQ3 ANSWER = YES and YES
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