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If the optimal solution of (SBM min) is ( Pi„- s-, ) then equality of pm- =g'ccr holds if and only If the Input
oriented CCR model has zero input siacks for every optimal solution. The strict inequaiity Pi„- < 0 cor holds Ifthe CCR
solution reveals an input mix inefficiency.The MIX is defined as

MIX =
p in *

eCCR'

So.

inputorientedSBM (pfnO ~ RadialTechnicalEfficiency (Radial TE)* MIX

Hence (pf„.) =[MIX] * [PTE] * [SB]

= Mix efficiency * Pure Technical efficiency* Scale efficiency

4. ANALYSIS OF RESULTS

Theabove decomposition helpsin to interpreting, the different components ofthe non-radial efficiency for each DMU. As
per the result (Table-3) obtained by CCR input oriented model under weak efficiency assumption 10 DMUs are fully
efficient and performing on the frontier. These DMUs are (Bihar, Goa, Haryana, Himachal Pradesh, Madhya Pradesh,
Meghalaya, Nagaland, Tamil Nadu, Tripura, and Uttarakhand). The restoutof 23 states are CCR inefficient. That is (1-
0*ccr) percent reduction in inputs can also bring them to produce the same output without changing the^ input mix
proportion. Among all the inefficient DMUs, Assam has the lowest rank (23) implying highly inefficient (0ccr =0.35)
followed byKerala (0ccr =0.51), Rajasthan(0 ccr " 0.65), Karnataka (0ccr = 0.70) and Odisha (0ccr =0.75). Considering
the reference set, it is observedthat Uttarakhand is,acting as a peer for11 inefficient DMUs followed byTamil Nadu (9),
Haryana (6) and Bihar (S|. The DMUs falling belo^ the hiean 0ccr score (0.8620) afO Assatei|0.35) ChtTattisgarh (0.78),
Karnatak (0.70), Kerala pi51), Maharastra (0.78f, Odisha (0.75), Rajast^ (0.65) and UP §^4). The study confirms to
the findings of §pu.za aril Ramos (1997; Joumaly and Ris (2004) and Dou^uliagos, 2003).

Tal^e-3: OCR, BOG ad(d Scale EfficiencyScorejjwith RtS Projiition

DMU 0 BOG
(PTE)

Rank
' *

0 OCR
(Radial TE)

* •

0 CCR
/0 BCC

rsB

Rank RTS Projection

And^fiT 0.91 15 0.90 0:99 12 -
Inl^ising

AssiSr" 1 0.71 22 0,35 0.49 23 - Indp^iing

Bif^ i 1.00 t 1.00 1.00 1-mpi^ Coiiistant - ' 1- ' ' i

Cf^fli^garhi 0.94 14; '0.78 0.83 17 [J
Ggii.'.,;! " 1 1.00 1 Hl.00 1.00 l-fT^Ss CptlStant ^^ I

cSp^t 0.89 17 0.97 iHhcreSilrii

J mo, 1.00 1/mpss ConstariS

iR^chal 1 1.O0 1.00 ^-mpsk GjfiSiKj: - 'i •

X^^and 0.96 i ! 13 0.93 0.98 11 I-S. •" " Decr§®^j:

TO ^0.70 ., Ml 20 '

Kerala oV§rO'- j rr -16. 0.51 Mi 22 Increasing

MP 1.00 1 1.00"'""^ TOO 1-mpss Constant

Maharastra 0.79 20 0.78 0.98 18 -
Increasing

Manipur 1.00 1 0.88 0.88 14 Increasing

Meghalaya 1.00 1 1.00 • 1.00 1-mpss Constant

Mizoram 1.00 1 0.89 0.89 13 Increasing

Nagaland 1.00 1 1.00 1.00 1-mpss Constant

Odisha 0.78 21 0.75 0.96 19 -
Constant

Rajasthan 0.71 23 0.65 0.92 21 -
Increasing

TN 1.00 1 1.00 1.00 1-mpss Constant

Tripura 1.00 1 1.00 1.00 1-mpss Constant
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Uttarakhand 0.00 0.00 0.00 0.00 0.00 0.00 0.00

But unte Se variable flStutffif 4® Scale (VRS) assumptio,n, the ranking ofefnclency ©flftf ffljSlllis hav be^
presetf^llfi the Table-3. RajS®tiliiiscame4lii6.lovviBSt BCC efficient sjWte (O./l^jWedby Assam_(0.71J

rpanged as
. . _ iiia(0.78)

pyfriProjection result eh@«^!ithat (Xable-S) Rajasthan can reduceilta.S'TSE almost by 3jB.%7##feI|̂ /iO®/4 andThe

__ sS|i»pjil0lfany change in the ecftput. But it has a projection cf-tWuction of SAiyXOfiiliiaiilPi§<iyi^%. But
for AasiffrbeSpitersfefiiajipadM in §-TSE^ /7|S;iPTE b^ 56% and^Pli iy/ 3ili,i.ia#4hrp0sslbility to
increase the PSMS by 12%'and P##tiBy/«p|̂ . Becji^.ffftj^cient.gpa|iie*'#s^liVAssam's TE (0* CCR) score
became 0.35which is the product of 0*BCC arid0*§l'#;f1' )•; Simliariy Kerala can simultaneously reduce its input
mix and can increase its PSMS by 35'/o and PSFS by 112»/o. it means the state uses its available resources quite
efficiently. But wrtien compared with the scale of operation of other states, it seems to suffer from scale inefficiency
problem. This low SE (0*SE) forces Kerala to be a low technically efficient state even though it has high PTE score
(0''BCC =0.90). The BCC input projection result infers that Andhra Pradesh, Assam, Chhatisgarh, Jharkhand and Odisha
can reduce the STSE at leastby73®/o. The StateReport Card on Secondary Education, MHRD (2010-11) reveals thefact
that The percentage of Schools in the Tribal area in Assam, Chattisgarh, Jharkhandand Odisha are 32.86®A, 39.67'/o,
49.43®/o and 37.09®/o respectively. Further these states have also high percentage ofenrolment in rural schools thari the
enrolment in urban school. Thus the result Infers that the huge numberof ST enrolment in the state requires additional
coaching and tuition in english , math and science.

Similarly, the DMUs such as Andhra Pradesh, Assam, Gujarat, Karnatak, Kerala, Maharastra, Odisha, Rajasthan and
Uttar Pradeshcould reducethe number of private unpaid schools and hence can reducethe number ofstudentsappeared
for the class. Since the overall objective is to increase the enrolment in the school, the government should focus on
strengthening the school Infrastructure, the Increasing no of teachers appointed, raising the no. of trained teachers
appointed, the internet facility and hostel facilities for the students. For example, in Jharkhand 3.06®/o ofthe schools has
single class room and 7®/o ofthetotal schools in Chattisgarh has single teacher school. More strangely, 5®/o ofthe total
school in Andhra Pradesh has single class room.
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become fully efficient. But in case of global comparison, Manipurand TN become the highest number of times peer DMU
for the inefficient DMUs . While considering Goa, Meghalaya, Nagaland and Manipur as the reference DMUs, Manipur
can use 35 of the inputs used by Meghalaya and 18 of Nagaland to become as overall efficient. Similarly, Mizoram can
become overall efficient by improving the scale of its operation by using 78 of the inputs of Nagaland and little of Goa's
input.

But the non-radial measure of efficiency (SBM, slack based measure) can be used (input oriented) to decompose the non-
radial technical efficiency into mix efficiency (MIX) and CCR efficiency (TE) (Scale efficiency (SE) and pure technical
efficiency (PTE).

[Input Oriented SBM] = [Radial efficiency (TE)] * [mix efficiency (MIX)]

The optimal solution (SBMin) ^( pin* s'*, )can make <0'CCR if 0*shows anyinput mix inefficiency. If Pi„« =
0'ccRthen the input oriented 0*ccr haszero slack for every optimal solution. This follows thatthestateswho are in MRSS
are also SBM efficient ie they have no radial and non-radial inefficiency.

The value of p/„.= 1 shows no PTE and the full efficient states (SBM) are the states CCR efficient and achieve MPSS
.The SBM input oriented efficiency score and its decomposition into PTE, MIX and SE are presented in Table- 7. As per
the results, among the SBM inefficient states, the discrepancy between TE and SBMefficiencyscores is more pronounced
for Andhra, Assam, Chhattisgarh, Gujarat, Jharkhand, Kamataka, Kerala, Maharastra, Odisha, Rajasthan and UP.

The 12 DMUs suffering from mix inefficiency aro (Assam, Kerala, Rajasthan, Chhattisgarh, Maharastra, Kamataka, Uttar
Pradesh, Odisha, Gujarat, Jharkhand and Mizoram). The mix efficiency is obtained by i.,e. the ratio between non-

0*CCR

radial efficiency by radial efficiency. The results of decomposition of technical efficiency show that the low SBM score of
Assam is due to combination of PTE (0.71) scale efficiency (0.49) and n^ix (0.51). In case ofihhattisgarh SBM (0.31) is
due to mix (0.40) and si(0.83). The states withjifbw efficiency owing to |}gh mix inefficiency aife Andhra Pradesh (0.58),
Assam (0.51 )y^^ Ghbattisgafh (0.40) Gujarat (0.50), Jharkhand (0.58), Karrfii^aka (0.47), Kerala^ (p.43).Maharashtra (0.42),
Odisha (0.49](iiMajastt^h (0.38) and UP (0.3£(|. The low SBM states owirig]iJo mix inefficiency and sl8i inefficiency are
Assam and K^fa[l|. HbWbver, results show tlSft even though AP is roughlf efficient with res^fct to'i#|D.99) and PTE
(0.91) that lossf/iljix (0^8) forces it to be ingffiicjgnt with a low SBM ^IppKpf (0.52). Odisha fe: apgp^dpiately is scale
efficient but jlti|il|gw PTE bnd Mix makes the iDMUs overall technically iheffiietent. As far as the RJS i^ (#fiicemed Assam
and Kerala i^tiiij^ossibly improve their overall efficiency by scaling up their activities. '

' Sable^T: SBM Efficiency Scores under CRS and Decomposition ofthe NOh Radiaiji Ifficielii^

DMU Pi„.-CRS(SBM) Rank 0 CCR (TE)
* .j/

0 BCC(PTE) MIX SE

AtjllS! 1 0.52 , 0.90 0.91 ^ 0.58 0.91" ,

AiiifSif 0.18 j1^3 0.35 o.7^r^" 0.51
1 -V !

1.00 1 1.00 ^my fM : 1.00) "!
-j

gligttisgdrlii 0.31 20 0.78 m 0.40 [Tp.83~~~

I
1 . i 1

: 1.00 1.00 wo 1.00, 1.oo:
lS]irat " -i 15 ' Q.87 0.89 0.97 ; ^ 1

• i

HilUna 1.00 r 1.00 1.00 i.og.~ i

pfiWliliffl 1 1.00 1,00 i.oa„-

Jharkhand 13
i '' -

.1 0.96. ' 1 |:0.'88- " 0.98

Kamataka 0.33 18 ^ ^070 ' ^ ^ 0.86 0.47 0.81

Kerala 0.22 22 P,51 0.90 0.43 0.56

MP 1.00 1 1.00 1.00 1.00 1.00

Maharastra. 0.33 19 0.78 0.79 0.42 0.98

Manipur 0.72 12 0.88 1.00 0.81 0.88

Meghalaya 1.00 1 1.00 1.00 1.00 1.00

Mizoram 0.77 11 ' 0.89 1.00 0.86 0.89

Nagaland 1.00 1 1.00 1.00 1.00 1.00

Odisha 0.37 16 0.75 0.78 0.49 0.96

Rajasthan 0.25 21 0.65 0.71 0.38 0.92
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TN 1.00 1 1.00 1.00 1.00 1.00

Tripura 1.00 1 1.00 1.00 1.00 1.00

UP 0.33 17 0.84 0.85 0.39 0.99

Uttarakhand 1.00 1 • 1.00 1.00 1.00 1.00

Average 0.91

SO 0.17

The DMUs with higher PTE are Andhra, Chattisgarh, Gujarat, Jharkhand, Kerala. But due to mix inefficiency and scale
inefficiency these states could not perform well with the best performers of the country. There is huge possibility that they
can increase the operation scale and consequently the mix inefficiency can be minimized.. The input output projection
under the SBM input orientation with CRS assumption (Table-8) shows that Andhra can increase its PSFS by 22% despite
reduction in input mix. The most important inputs reduction is for number of private unpaid schools and STSE. Kamataka
could increase the PSFS by 22% and ManipUr can increase PSMS by 23%. The close look at the data regarding the
percentage of male and female teachers in Manipur (State report card, MHRD, 2010-11) shows that it is around 18% in
both the situation. This means that the states are not equipped with quality teachers which causes under performance in
the results. Majority of the SBM inefficient states do project for the reduction of the inputs such as SA, PUS and STSE.
Goa becomes the most frequent peer (11 times) for the inefficient DMUsfollowed by Nagaland and Uttarakhand (5 times
each)

Table-8 : SBMin Input Output Projection under CRS Assumption

DMU SA PUS STSE PTR Y,
iJ

GPTB Piii^s PSFS

Andhra ^52.94 -91.32 -91.41 -5.43] 01.0# , 21.50

Assam -98.64 -94.361 ^ -90.21 -68.78 r -59.94 Oiff f' 0.00

Bihar 0.00 o.oo: 1! . 0.00
L,- . -

o.p" r"" 0.00 [r 0.00
Chhattispip -95.34 -74.5ir] ^ -95.61 -64.8'5^ r -13.26 " o.oiTj il(
Goa vA 0.00 o.p 0.00 0.00 0.00 o.of Si 0.00
Gujara '̂Ig^ -57.47 -91.56 -95.12 -35.53 0.00 7 o.od

Haryat^l®,' o:oo 0.00 0.00 0.00 0.00 "D-OOl[Blr . 0.00
Hima^ljf 1 0.00 0.00' 1 0.00 O.OOi

.1 ^
^ : o.od: V 1.00!

o
o

o

Jhaii^pP ^ -90j2 -44.41*^ w -87.60 -9.6;in? 0.00 "f.00 |;p|| 0.00
]r' -97.96 -97.06 Yi -97.62^' -34.f^ #18 'Woo III! 21.65

Kerilfpj' Tj "^98.32 .89.11 -84.63 45.90

CO

iYKpi 0.00
'.1

- 0.00 0.00 0.00 QJf]P ^ 0.00 SSli 0.00
-96.44" ^ " i^97.78 .. -96.95 -36.98 :#47 ,,,||p0.00

I,;:'
-55.m. . -18.70. 0,00'' -11.01^ mM\ Sglftli.oo

Meghalaya OYOQH 0.00^ 0.00

Mizoram -10.71 -46.20 -21M -12.65 0.00 0.00

Nagaland 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Odisha -72.01 -92.75 -92.21 -24.01 -32.97 0.00 0.00

Rajasthan -89.34 -95.74 -95.25 -68.15 -24.27 0.00 0.00

TN 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tripura 0.00 0.00 0.00 0.00 0.00 0.00 0.00

UP -95.42 -96.05 -63.07 -66.72 -14.14 0.00 0.00

Uttarakhand 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5. CONCLUSION

This paper has attempted to decompose the non-radial technical efficiency in terms of a
(input Oriented) of the performances of 23 states of India in the 10*^ class examination.
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models for five inputs and two outputs obtained from theStatistics ofschool education, 2010-11 (MHRD, Govt. of India),
the efficiency scores were computed and the SBM efficiency scores were decomposed into technical efficiency, pure
technical efficiency, scaleefficiency and mix efficiency. As per the result, out of23 DMUslO DMUs fully SBM efficient
with score equals to 1 and hence they are TE, PTE and Scale efficient implying most productive scale size. That is the
input ratios ofthese DMUs are in proportion to their price ratio. But more than half ofthe DMUs (13) are inefficient with
Assam being the lowest performer (0.18) followed byKerala (0.22), Rajasthan (0.25) and Chhattisgarh (0.31). The DMUs
with low SBM score due to PTE and MIX are Assam, Kamataka, Maharastra, Odisha, Rajasthan and UP. The DMUs
having low score due to low PTE and low SE are Assam and Karnataka. The DMUs with low SBM score due to low PTE,
MIX and SE are Assam and Kamataka. The study emphasizes, merger of small private schools, increase in the
appointment of both trained male and female teachers. Creation of more class rooms. One important implication of the
result is that the state should focus more on the giving special coaching to the SC/ST students and the girl students
especially in English, math and science. Many oftheparents ofthese students in therural areaare incapable ofteaching
them; they justsend them toschool in the name ofgiving education without anycare. It has beenexperienced thatin rural
areas even girls are talented than the boys, they have been directly or indirectly informed that their education will
discontinue very shortly. Hence, they become morally disheartened and perform less than their potential. Therefore, the
state should focus. Rural schools should be equipped with proper school infrastructure, quality and trained teacher,
facilities for extra coaching in the school level and re^strictlon ofopening schools without proper facilities suchas teacher,
building, proper environmentand communication faciliti^.
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