Estimating Efficiency Trends in Education in Low Income Countries:

A Minimum Cross Entropy Approach with Application to Mozambique

by

Channing Arndt

Department of Economics

University of Copenhagen

Studiestraede 6

DK-1455 Copenhagen K Denmark

e-mail: channing.arndt@econ.ku.dk
+1 970 472 2620
Virgulino Nhate

National Directorate of Studies and Policy Analysis

Ministry of Planning and Development

Av. Ahmed Sekou Torre, 21 Andar 7

Maputo, Mozambique

e-mail: vnhate@mpd.gov.mz

November 2009
Contents


31
Introduction


52- Estimation Approach - Entropy Estimation


6Estimation of an Education Transition Matrix


10Estimation of Standard Errors


113- Background and Education Trends in Mozambique


144-
Application of the Model


185-
Conclusions and recommendations


196-
References


217-
ANNEXES




1 Introduction
Education often plays a prominent role in development strategy for many developing countries. Mozambique, the country under study, has invested massively in education recognizing the role that this sector can play in human capital accumulation. Educated people are viewed as more productive, and there is evidence to support this view. Psacharopolous (1994) finds positive returns to education with particularly high returns to primary schooling. Bloom, Canning and Sevilla (2001) employ macroeconomic panel data to examine the issues of health, human capital, and economic growth. They find, consistent with the microeconomic evidence, a positive association between schooling and aggregate economic output. Other recent microeconomic analyses also tend to find a strong association between education and productivity. Focusing on agricultural productivity in sub-Saharan Africa, positive returns were found by Weir and Knight (2000a and 2000b) for Ethiopia, Pinckney (1997) for Kenya and Tanzania, and Appleton and Balihuta (1996) for Uganda. For Mozambique, Handa and Simler (2004) and Maximiano (2005) analyzing the dynamics of the determinants of poverty in Mozambique has pointed out that education as a powerful determinant of both social and monetary well being in both rural and urban areas. Generally, the weight of evidence has placed significant investments in human capital as a centerpiece of development strategy. 
The enrolment rates is increasing in many developing (especially in Africa) as result of population growth (more than 2.0% per year) but also because the Governments are investing in this area to assure that more people has access to education. The population pyramid of Mozambique, for example shows that the country has almost 56% of population bellow 14 years old. This population structure represents that in the next years there is a need to continuing investment in the education area to respond to the future demand.
However, the education challenge is enormous in Mozambique. With population age group bellow 17 years (those at school age) representing more than 50% of the total, the challenge of having teachers trained to support this massive population is enormous. The teacher student ratio at primary education in Mozambique is calculated at 1-70 and there are not signals to reduce this trend in the near future. 
Obviously, this fictional scenario is neither feasible nor desirable to implement in practice. Nevertheless, it makes the point that adequately serving a substantial share of the school aged population requires enormous financial and human capital resource allocations. In Mozambique, education expenditure represents about 20% of total government expenditure (about 6% of GDP); and the Ministry of Education is by far the largest employer of skilled and semi-skilled workers in the country. In Mozambique almost 54% of the Total Government Expenditures comes from donors and the country faces many challenges in another area, such as water and sanitation, health and rural infrastructures, investing 20% of the total government expenditures in education represents a commitment and recognition of the importance of this sector for the country future development. Commitments to education by other least developed countries in sub-Saharan Africa and elsewhere are often of a similar scale. With this level of commitment and the importance of the outcomes, reasonable measures of performance of the education system are obviously desirable. 
In this paper, we estimate non-stationary education transition matrices using a maximum entropy approach. The estimated matrices allow us to examine how quickly students progress through the education system including the number of students that exit the system (drop out). Trends over time in the elements within the transition matrices are also estimated permitting one to compare the relative efficiency of matrices from different periods in achieving a given level of educational attainment. Finally, we introduce a parametric bootstrap approach for estimating standard errors of our efficiency measures. The estimated transition matrices can also be used to project enrollments by grade level; however, for the purposes of this article, we elect to focus on efficiency measurement.

The remainder of this article is structured as follows. Section 2 presents the estimator, including some background on maximum entropy estimation, as well as the approach employed to calculate standard errors. Section 3 presents background on Mozambique and education trends within Mozambique. Section 4 presents the application of the model for Mozambique and section 5 concludes and recommends. 
2- Estimation Approach - Entropy Estimation

Entropy approaches to estimation are motivated by “information theory” and the work of Shannon (1948), who defined a function to measure the uncertainty, or entropy, of a collection of events, and Jaynes (1957a; 1957b), who proposed maximizing that function subject to appropriate consistency relations, such as moment conditions. The maximum entropy (ME) principle and its sister formulation, minimum cross entropy (CE), are now used in a wide variety of fields to estimate and make inferences when information is incomplete, highly scattered, and/or inconsistent (Kapur and Kesavan, 1992). The basic philosophy of entropy estimation is to use all available information and no more.

In economics, the ME principle has been successfully applied to a wide and rapidly growing range of estimation problems. Theil (1967) provides an early investigation of information theory in economics. Mittelhammer, Judge, and Miller (2000) provide a recent text book treatment which is focused more tightly on the ME principle and its relationships with more traditional estimation criteria such as maximum likelihood. Golan (2002) edits a special issue of the Journal of Econometrics focused on cutting-edge applications of the entropy principle.

In general, information in an estimation problem using the entropy principle comes in two forms: (1) information (theoretical or empirical) about the system that imposes constraints on the values that the various parameters to be estimated can take; and (2) prior knowledge of likely parameter values. In the first case, the information is applied by specifying constraint equations in the estimation procedure. In the second, the information is applied by specifying a discrete prior distribution and estimating by minimizing the entropy distance between the estimated and prior distributions—the minimum cross entropy (CE) approach. The prior distribution does not have to be symmetric and weights on each point in the prior distribution can vary. If the weights in the prior distribution are equal (e.g., the prior distribution is uniform), then the CE and ME approaches are equivalent. 

For most applications, the real power of the framework is that it makes efficient use of scarce information in estimating parameters. As stated by physicists Buck and McAulay (1991, p. ix), “the intention is to give a way of extracting the most convincing conclusions implied by given data and any prior knowledge of the circumstance.”

Estimation of an Education Transition Matrix

We would like to track the way that children move through the education system. For a child enrolled at a given education level, we permit five possibilities for the following year with respect to enrollment:

· The child progresses to the next educational level;

· The child repeats the same educational level;

· The child exits the educational system;
· The child migrant to other region but continuing in the system or 
· The child move from public to private or vice-versa but continuing in the system. 
By assumption, children who exit the school system will not re-enroll at a later date.
 The probabilities associated with each of these outcomes for each grade level are of interest. In order to estimate these probabilities, we postulate a transition matrix, R, giving probabilities associated with each possible outcome from period t to period t + 1 for each grade level. The matrix R shown in Table 1 runs from grade 1 to grade 12 including three technical and vocational schools which correspond to the target population for estimation in Mozambique. All blank elements in the matrix are assumed to have value zero. The rows of the transition matrix R sum to one thus accounting for the entire enrollment at each scholastic level. For example, consider row 3, which corresponds to children enrolled in grade 3. According to row 3, children at this scholastic level could repeat the same level next year, (rg3g3), enroll in grade 4 (rg3g4), the children can migrant to other geographic region, the children can shift from public system to private system or vice-versa. or exit the school system with no probability of return (rg3exit). By assumption, children enrolled in grade 3 cannot leap to grade 5 or higher and will not fall back to grades 2 or 1. The remaining rows of the transition matrix R can be similarly interpreted.
Given an R matrix, the postulated evolution of enrollments proceeds as follows. Let Et be a column vector (with, in this analysis, fifteen elements corresponding to the twelve grades plus three levels of technical and vocational education) of the educational system in focus for Mozambique) containing enrollments in grade 1 in year t in the first element and zeros elsewhere. The number of individuals at each scholastic level in period t + 1 is then: St+1 = R’St + Et.  Note that, since enrollments in grade 1 (rather than new entrants to grade 1) are supplied exogenously, the transition probability, rg1g1, must be set equal to zero. 
Following Karantininis (2002) and Wobst and Arndt (2004), non-stationary transition matrices, where transition probabilities are permitted to evolve through time, can also be estimated. In this case, a subscript on time is added to the transition matrix Rt. The mathematical form of the estimator for a non-stationary transition matrix, whose representation at any point in time is similar to the matrix presented in Table 1 in appendix, is given below. In the estimator presented, individual transition probabilities are permitted a linear trend through time. The implied transition matrices for each year are constrained to meet all requirements of a transition matrix (e.g, rows sum to one and all elements fall within the [0, 1] interval).

Sets /set elements/:

	t and te /1, 2, …,T/
	Time periods used in estimation

	d  /lower,…, middle, …, upper/
	Discrete distribution points

	p and pp / grade1, grade2, …, gradeN, exit /
	All scholastic levels, regional migration and shift from private to public and vice-versa and exit

	pe(p) / grade2,…,gradeN /
	All scholastic levels but grade 1

	h(p,pp) /(grade1,grade2) ... (gradeN, exit)/
	Non-zero elements of R
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Four further notes with respect to the estimator bear mentioning. First, the stationary transition estimator is nested within this formulation. To estimate stationary transition matrices, one sets 
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 on the right hand side of equation (2). Third, error bounds, vd,pe,t, must be specified prior to estimation. Golan, Judge, and Miller (1996) provide guidelines on setting error bounds. An attractive option in the context of the above formulation is to set upper and lower limits for error bounds as a proportion of observed enrollments. 

Finally, prior values on transition probabilities, qp,pp, must be set. For the estimation of the national transition matrices (for boys, girls and all students), simple priors were employed. Specifically, the prior probability of remaining at level (qp,pp), moving to the next level (qp,pp+1), and exiting (qp,’exit’) were 10%, 80%, and 10% respectively for the entire matrix. The prior probabilities for migration between geographic regions and from public to private education and vice-versa were set. These particular priors convey to the estimator the very strong prior expectation that the probability of transitioning to a higher level (qp,pp+1) is greater than the probability of staying in level (qp,pp) for most grade levels. These optimistic priors also assure that the estimates at the national level are not biased toward a poorly performing matrix. No priors were set with respect to trends. For the estimation all regional aggregates, results from the estimated national transition matrix (for girls, boys, and all students) were employed as priors. 

Estimation of Standard Errors

Standard errors can be derived using a parametric bootstrap approach.
 The parametric bootstrap is similar to a Monte Carlo approximation of the bootstrap distribution (Mittelhammer, Judge and Miller, 2000). Steps for applying the parametric bootstrap procedure are as follows:

1. Estimate the transition matrices R and obtain the proportional errors, 
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2. Calculate the Variance-Covariance matrix, Σ, using the proportional errors, 
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3. Randomly draw vectors of synthetic proportional errors (
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), corresponding to each year, assuming that the error vector is distributed N (0, Σ);

4. Generate synthetic data on enrolments using the following formula: 
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for each value of t;

5. Re-estimate the transition matrices Rt and calculate summary statistics using the synthetic data;

6. Repeat steps (3), (4) and (5) M times setting aside the obtained results;

7.  Calculate standard error of results based on the M observations.

In the application, M=1000.
3- Background and Education Trends in Mozambique
Mozambique boasts a favorable geographical position along the south eastern coast of Africa and a relative abundance of natural resources. These favorable attributes are spread out over a relatively of population of about 20.5 million people. Nevertheless, in 2002-03, about 54 percent the population was categorized as absolutely poor (down from 69 percent 1996-97 – MPF et al, 2004). This implies that slightly more than one person in two had difficulty in meeting very basic survival needs in terms of calorie consumption and basic non-food necessities such as housing and clothing. 

This pervasive poverty is the result of a complex historical legacy that included:

· weak human capital development over the colonial period even by African standards,

· failed socialist policies initiated shortly after independence in 1975, and

· a brutal civil war that endured for more than a decade (Arndt and Tarp, 1998).
The cessation of hostilities in 1992 coincided with one of the worst droughts on record. The cumulative effect of these disasters earned Mozambique the unwanted moniker of “poorest country in the world” in the early 1990s. Since then, the economic record has been considerably more positive. From a low base, economic growth has averaged in the range of 7-8 percent per annum for more than a decade. This growth coincided with the implementation of a fairly standard structural adjustment program. Very considerable flows of external assistance clearly helped to fuel growth and provided major funding for social initiatives. Donors contribute with almost 50 percent in the total government expenditures. Here, we are particularly concerned with evaluating the impacts of large investments in education. 
The Government strategy in education sector had established as main goal the basic education, with the objective to achieve universal education by 2015, which mean that all children complete the basic education comprised by 7 classes. For matter of reminding, this is a Millennium Development Goal 2). In the context of holist vision of education system, another education levels had received attention in the sense of human capital development, recognizing the role of education in poverty reduction and in promoting the national development. Nearly five years to reach 2015, the intermediate evaluation are indicating the country will not reach the MDG target (GM, 2008). 

Looking to the education system in Mozambique, this is divided in various levels, namely: (i) lower primary education composed by 5 classes (1 – 5), (ii) upper primary education, composed by 2 classes (6-7), (iii) lower secondary education, composed by 3 classes (8-10), (iv) lower technical education which is comprised by agrarian, industrial and commercial specializations (3 levels each), (v) upper secondary education, composed by 2 classes (11-12), (vi) upper technical education which is comprised by agrarian, industrial and commercial specializations (having two levels each), (v) others (university, teacher training, etc) with lower significant in the total. 

Various reforms had been introduced in the system to improve the efficiency, such as the abolition of fees and other payment in primary education in 2005. Semi-automatic passing also was part of this reform meaning that students are not writing exam in certain classes. For many observers, this last part of the reform had contributed in lowering the quality of education as noted for many observers
. Also related to this reform, the increment of student in the system was not matched with the annual teacher’s recruitment which resulted in overcrowded class rooms and in the ratio pupil-student of about 70-1 which affects the quality of education.
Because fees and other payments were eliminated in primary schools, and to avoid losing of financial resources at school level, the Ministry had allocated money to the schools in a program called Direct School Support Program. This program is to assure that schools get capabilities to manage their own financial resources depending of the specific needs of communities where are based. Another measure taken by education sector to improve the efficiency is related to provision of school books for free for all students from public school at primary level. In a country where 54% of the population lives in absolute poverty, money to buy school books seems very challenging for many households. Without books, the learning process can be jeopardized and affecting the efficiency of the system.

Also, the Government had introduced a new teacher training system to reduce the ratio of untrained teachers as are seemed not well prepared for the duties which can result in negative to the efficiency of the system. Basically the system consists on training teacher for only 1 year after concluding the normal education. In the past, this training used to be in two years which was affecting the flow of trained teachers to the system. Graph 1 presents the trend of the ratio of untrained to trained teacher. 
As a result of different measures taken by the education sector in Mozambique, at primary education, the net enrolment rate had increased from 83% in 2005 to 99% in 2009. Another significative progress was observed in closing the gap between boys and girls. The entrance of girls with correct age (6 years) at primary education had increased from 56% in 2005 to 73% in 2009 (MEC, 2009). Some challenges remain in terms of conclusion of upper primary education for girls which had increased from 28% in 2005 to 43% in 2009. Cultures factors such as the premature marriage, the high involvement of girls in domestic activities and the preference of parents to educate boys than girls are some that explain the low conclusion of upper primary education by girls. 

The achievement observed in primary education in the last years had contributed to increase of enrolment in pos-primary education. The gross enrolment rate at lower secondary education had increased from 24,6% in 2005 to 45% in 2009. Graph 2 presents the trend in enrollment for lower primary and lower secondary education in Mozambique.
To accommodate this growth in enrollments, the total number of teachers has increased dramatically (Graph 3). The total number of teachers had increased from 27 000 in 1992 to 87 000 in 2007. Nevertheless, growth in enrollments has outpaced growth in the number of teachers causing the pupils to teacher ratio to grow substantially.
While these facts are well-known, a good deal remains unknown. In particular, trends in drop-out, repetition, and pass rates are unknown. In addition, very little is known concerning the net impact of trends in the relative probabilities of advancement through the education system for boys versus girls. 
4- Application of the Model

Estimation focuses on how students move through the education system. Data on enrollments from grade 1 through 12 and from technical and vocational schools, by province and sex, were obtained from the Ministry of Education. Following the approach outlined above, R matrices were estimated by sex for each region, for the nation as whole, and for various groupings of regions. Both the stationary and non-stationary approaches were employed. We focus first on the national level estimations for all students. The fit of projected enrollments (Graph 4) show massive improvement now compared to estimations done in Arndt et al, 2005, especially for levels greater than g6 where the previous estimations were showing decline in the fitness. 
Graph 5 illustrates the stationary transition matrix for all students at the national level and the comparisons of the transition probability with Arndt et al, 2005. The matrix clearly reflects the challenges facing the educational system in Mozambique. For most grade levels, barely a majority of pupils transition to the next higher level, except in grade 7 where the transition to next level probability is less than 50% (see Graph 5). Remaining students either repeat the same grade level or exit the educational system. The results of repetitions and exit also will be presented. Comparing the results of 2001 and 2007, massive improvement in efficiency is observed until g9 where the efficiency observed currently is bellow of that observed in 2001, especially in g10.
Graphs 6 and 7 present the results of repetition rate disaggregated by gender and regional analysis. In general the results are showing no difference between boys and girls related to repetition rate but regional results show little bit bore repetition rate in the North part of the country compared to the two regions (Center and South). 
The increment in transition probability observed is accompanied by reduction in repetition and exit probability. Graph 8 presents the trends and comparison of repetition and exit probabilities. Knowing that, the summation of transition, repetition and exit is 100%, when the transition probability increases, this means that one of the other parts of the equation have to reduce. This expectation is confirmed based on the observed results. The repetition rate had reduced for all education level from almost 25% in 2001 to about 12% based on the 2007 estimation.
Massive increment in passing rate and reduction in repetition rate was observed during the period in analysis but the dropout rate is not showing the same trend especially for the initial education levels (g1-g4) where little increment is observed (Graph 9).
To assess trends in the way students are moving through the educational system, non-stationary transition matrices (assuming linear trends with time in transition probabilities) were estimated. The results, the beta matrix, are presented in Table 2. The most salient features of these trends are a marked tendency for increment of transition which is line with the previous results. The concern is related to the exit over time comparing the two periods (2001 and 2007) which seems to increase. 
Table 2: Beta (trend) matrix for all students at national level (%)

	Grades
	Transition probability
	 
	Exit probability

	
	Betta - 2001
	Betta – 2007
	 
	Beta – 2001
	Beta-2007

	g1
	-0,1
	-0,08
	
	-0,3
	-0,12

	g2
	0,6
	0,20
	
	-0,4
	-1,78

	g3
	0,8
	1,70
	
	-0,5
	-1,46

	g4
	0,7
	0,93
	
	-1,9
	-0,64

	g5
	2
	2,19
	
	-1
	-2,36

	g6
	2,1
	3,19
	
	-1,4
	-1,77

	g7
	2,1
	3,11
	
	-1
	-1,62

	g8
	1,7
	2,04
	
	-1,8
	-0,65

	g9
	1,4
	-0,85
	
	0,6
	1,68

	g10
	
	1,76
	
	
	-3,19

	g11
	 
	1,43
	 
	 
	-2,10


While the trends in transition probabilities shown in Table 2 are of interest, the implications of these trends are often not readily discernible by simple inspection. In order to facilitate interpretation of results, Table 3 shows ratios of projected enrollments for boys, girls and all students at the national and regional levels for grade 7 (end of primary school) in the year 2007 and comparing the results with those of Arndt et al, 2005. Grade 7 was chosen for a number of reasons: (a) it is the final year of primary school; (b) enrollments at levels higher than grade 7 are considerably smaller; (c) Mozambique is undertaking a substantial effort to increase the share of the population that completes primary school consistent with the millennium development goals; and (d) both Simler and Handa (2004) and Maximiano (2005) find that those with a complete primary school education are much less likely to live in poverty. Ratios for most other grade levels are qualitatively similar.

The numerator of the ratio contains projected grade 7 enrollments in 2007 assuming that the 2007 estimated transition matrix had prevailed over the entire period. The denominator of the ratio contains projected grade 7 enrollments in 2007 assuming that the 1992 estimated transition matrix had prevailed over the entire period. Actual grade 1 enrollments for the period 1992-2007 are used for both projections. If the ratio is greater than one, then the transition probabilities estimated for the end of the estimation period resulted in higher enrollments in grade 7 than the transition probabilities estimated for the beginning of the estimation period. 

Table 3 illustrates that trend in transition probabilities have been strongly and significantly positive using this metric. The ratios are, in the large majority of instances, significantly greater than one. In addition, at the national levels and in most sub-regions, girls’ transition probabilities improved more rapidly than boys indicating that gender disparities are in the process of being narrowed. Narrowing the gender disparity in education has been noted by the education sector in 2009 (MPD, 2009). Comparing the 2003 and the 2007 results, is clear that the projected enrollment had increased much more in the last period of estimation than the former and the trend of girls more increment than boys continue. Had the 2007 matrix prevailed over the entire period the proportion of girls in the system would be much more than is observed currently (almost 46%) 
Table 3: Ratios of grade 7 projected enrollments using alternative transition matrices in 2003 and 2007 for public schools.

	Ratios
	Transition Matrix 2003
	 
	Transition Matrix 2007

	
	Girls
	Boys
	Total
	
	Girls
	Boys
	Total

	National
	3.005
	2.179
	2.463
	
	4,187
	3,184
	3,529

	North
	9.899
	6.290
	7.115
	
	11,069
	5,872
	7,071

	Center
	2.054
	1.182
	1.467
	
	4,899
	2,837
	3,427

	South
	3.036
	2.507
	2.749
	 
	3,078
	2,734
	2,488


The analysis of migration show some flow of students from the North to South part of the country and no in the other way around. This means that students move from the North region to Center and South and also students from the Center part of the country move to the South and no in the other way. The highest migration probability if 0,02% observed from North to Center and form Center to South. 
5- Conclusions and recommendations 
We present a relatively simple method for evaluating trends in transition probabilities within education systems comparing the 2003 and 2007 results. These trends in transition probabilities represent one important measure of education sector efficiency. The application to Mozambique indicates improvements in efficiency over the last five years with marked tendency for reduced repetition at nearly all grade levels and a concomitant improvement in the probability of moving to the next grade level. Comparing the rate of dropout between 2003 and 2007 is not showing clear change during this period. 

The efficiency observed are results of different measures taken by the education sector in Mozambique, such, massive teacher training, abolition of fees and other payment in education which increase the demand of the education, provision of free books and Direct School Support. To continue having more efficiency, the education sector have to continuing implementing the current policies and reduce the ratio teacher-pupil which as negative impact of the quality of education which can affect negatively the pass rate increasing either repetition or drop out. 
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Table 1: Education Transition Matrix (R)
[image: image37.png]%

42,0
41,0
40,0
39,0
38,0
37,0
36,0
35,0
34,0
33,0
32,0

Graph 1: Ratio of untrained to trained teachers (2004-2007)

\ -
Ll
2004 2005 2006 2007





[image: image38.png]NUmber

Graph 2: Enrollment rate from 1992-2007 for boys and girls in
lower primary and lower secondary education

2500000

2000000

1500000

1000000

500000
o L wae
MMt oo ®o o H N om0k
SR 3IL252283833885
2388588888828 ¢¢
§8888a383888¢8c88¢8¢8¢8

=4—EP1-Girls =—M=EP1-Boys =#=—ES1-Girls ====ES1-Boys





[image: image39.png]Number

Graph 3:Trends of trachers in the education system
70.000 +

60.000 r././
50.000 /./.—/
40.000

30.000

20.000 +

10,000 ——

0 — T T T

1992
1993
1994
1995
1996
1997
1998
1999
2000
2004
2005
2006
2007

2001
2002
2003

—+—Female —=—Male





[image: image40.png]%

1,200

1,000

0,800

0,600

0,400

0,200

0,000

Graph 4: Psedo R? - the fitness of the estimations

\

n

g2 g3 g4 g5 g6 g7 g8 g9 gl0gll gl2 EAO ETBETM

== 2001 - Stationary ~ == 2007 - Stationary





[image: image41.png]%

90
80
70
60
50
40
30
20
10

Graph 5: Comparisions of trends in transition probabi

¥

gl g2 g3 g4 g5 g6 g7 g8 g9 glo gll

—4— Stationary 2001  —#=Stationary 2007





[image: image42.png]%
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� The corresponding author is Channing Arndt.


� This is, of course, not strictly correct. Some children may fail to enroll at all in year t and then enroll in year t+1. Note that, if this phenomena is relatively constant, the impact on aggregate enrollment in a given year will be small since roughly equal numbers of children should be expected to drop out for a period (with eventual return into the system) as will return following a period of hiatus from the school system.  


� See Imbens (1997) for more discussion of statistical inference using maximum entropy approaches.


� For discuss related to this issue see Join Review Report of 2008 and the Impact evaluation of Second PRSP (RAI).
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