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ABSTRACT

Economics prepares one to deal with issues in a variety of fields and prepares individuals for future
career prospects, investment decisions and retirement strategies. The 2013 and 2014 WASSCE
Economics performance recorded a significant variance with the former performing better than the
latter; and this is a source of worry to educationists. This variation may be as a result of quality of
test items, composition of different items formats in the test and ability distribution of the
examinees. Thus, this study aimed at analyzing the items and test information functions of Senior
School Certificate Examination in Economics in North-central, Nigeria. The objectives of this study
were to determine: (i) the dimensionality of 2013 WASSCE Economics objective test items; (ii) the
dimensionality of 2014 WASSCE Economics objective test items; (iii) the item information
function of 2013 WASSCE Economics objective items; (iv) the item information function of 2014
WASSCE Economics objective items; (v) the test information function of 2013 WASSCE
Economics objective test items; (vi) the test information function of 2014 WASSCE Economics test
items; and (vii) the relative efficiency of the 2013 and 2014 WASSCE Economics test items.

The study employed the descriptive survey design. The population comprised all 133, 153 senior
secondary school three (SS3) students in the North-central zone of Nigeria. The target population
was all senior school three (SS3) students that offered Economics in their Senior School Certificate
Examinations (SSCE). A sample of 1,120 students was drawn from 32 senior secondary schools in
North-central, Nigeria. Multistage sampling procedures involving simple random, proportionate
and purposive sampling techniques were used to select the sample. The research instruments were
WASSCE 2013 and 2014 Economics paper 1, Percentage, Mean, Parallel analysis and
Multidimensional Item Response Theory (MIRT) information indices were employed to analyse the
data gathered for the study at 0.05 level of significance.

The findings of the study were that the:

1. 2013 WASSCE Economics objective test measured multidimensional traits reflecting 4
dimensions;

2. 2014 WASSCE Economics objective test measured multidimensional traits reflecting 2
dimensions;

3. 2013 WASSCE Economics objective items provide less information with mean of 0.73,;

4. 2014 WASSCE Economics objective items provide least information with mean of 0.56;

5. 2013 WASSCE Economics test measured the precision of 17.5% of the examinees that took
the test;

6. 2014 WASSCE Economics test measured the precision of 5.4% of the examinees that took
the test; and

7. 2013 and 2014 WASSCE Economics test items were less informative, but the 2013
WASSCE Economics test items was relatively more informative than that of 2014 items.

10



The study concluded that items and tests of 2013 and 2014 WASSCE Economics were good and of
the same standard. The implied that Economics items used for the assessment possessed the same
multidimensional traits. The study recommended that Examination bodies can re-use the 2013 and
2014 WASSCE Economics items for future examinations.

Word Count: 474

11



REFERENCES
Abiri, J. O. O. (2006). Elements of Evaluation Measurement and Statistical Techniques
in Education. llorin: Library and Publication committee, University of llorin, Nigeria.

Adedoyin O.0., Nenty H.J., Chilisa B., (2008). Investigating the invariance of item difficulty
parameter estimates based on CTT and IRT. Educational Research and Review Vol. 3
(2), pp. 083—093.

Adeyegbe, S. 0. (2002). How students and examiners perform at WAEC examinations.
Vanguard, Thursday, 19" December, pp:22.6

Adeyemi,T. O. (2010). A comparative study of students’ academic performance in public
examinations in secondary schools in Ondo and EKkiti States, Nigeria. Current Research
Journal of Economics Theory, 3 (2), 36-42.

Adewuni, D.A. (2016). Hierarchical cluster analysis of the dimensionality of Nigerian senior
school certificate examination objective tests in government (2013 -2014). An
unpublished Ph.D. thesis; University of llorin, llorin.

Adewuyi, J. O. and Oluotun, O. (2001). Introduction to Test and measurement in Education.
Oyo: Odumatt Press Publishers.

Adu, E.O and Ayeni, A.O (2004): An appraisal of trend in performance of students’ in
Economics at the SSCE in Ibadan North L.G.A of Oyo state (1994-1998). In
Elatunroti,D.F and Babarinde.K (Eds). Teachers’ Mandate on Education and Social
Development in Nigeria. Ibadan Stirling Hoden Publishes (Nig) Ltd. pp.129-141.

Adonu, 1.1 (2014). Psychometric Analysis of WAEC and NECO Practical Physics Tests Using
Partial Credit Model. A Ph.D thesis submitted to the department of science education
university of Nigeria, Nsukka.

Akaike, H. A. (1974). New look at the statistical model identification. IEEE Transactions on
Automated Control 19 716-723.

Alagoz, C. (2005). Scoring Tests with Dichotomous and Polytomous Items. Unpublished
(M. ed) Thesis Submitted to the Graduate Faculty of the University of Georgia.

Alaka, A.A & Obadara,O.E (2013). Scholastic performance of students at West African
Senior Secondary Certificate Examination in Nigeria. Journal of educational and social
research 3(1) 275-285.

Ali,U.S., Chang, H. H.,& Anderson,C. J.(2015). Location indices for ordinal polytomous items
based on item response theory (Research Report No. RR-15-20). Princeton, NJ:
Educational Testing Service. http://dx.doi.org/10.1002/ets2.12065.

Alonge, M.F. (2003). Assessment and Examination: The Pathways to Educational
Development. Inaugural Lecture, University of Ado-EKiti.

Andrew A, (n.d). Introduction to Item Response Theory: Cal State Northridge.
Ayanwale, M. A, Adeleke'J. O & Abayomi-F. R. (2018). An assessment of item statistics

12



estimates of Basic Education Certificate Examination through Classical Test Theory
and Item Response Theory approach. International Journal of Educational Research
Review3(4):55-67

Baker, F. B. (2001). The basics of item response theory. ERIC Clearinghouse on
Assessment and Evaluation, University of Maryland, College Park, MD.

Baker, F. B. (2004). Item Response Theory: Parameter Estimation Techniques, Second
Edition (Statistics, Textbooks and Monographs) CRC.

Baker, F., B. & Kim, S. H. (2010). Item response theory: Parameter estimation techniques.
New York, NY: Marcel Dekker.

Check, J. & Schutt, R.K. (2010). Research methods in Education. Sage Publication Inc.
retrieved from http;// www.sagepub.com/upm-data/43589 .pdf.

De Ayala, R. J. (1989). Computerized adaptive testing: A comparison of the nominal response
model and the three-parameter model. Educational and Psychological Measurement, 49,
789-805.

De Ayala, R. J (2009). The theory and practice of item response theory. New York: The
Guilford Press.

De Mars, C. (2010). Item response theory. Understanding statistics measurement. City: Oxford
University Press

Dibu, O., Popoola, K. Ojo, F. & Ifewulu, C. (2014). Ascertaining the credibility of assessment
instruments through the application of Item Response Theory: Perspective on the 2014
UTME Physics test. A paper presented at the 39th IAEA Annual Conference in Tel
Aviv in Israel.

Donoghue, J. R. (1993). An empirical examination of the IRT information of polytomously
scored reading items under the generalized partial credit model. Journal of Educational
Measurement, 31(4), 295-311. 176.

Doran, N. J., Moses, T., & Eignor, D. (2010). Principles and practices of test score equating
(ETS Research Report No. RR-10-29). Princeton, NJ: ETS.

Duong, M. (2004). Introduction to Item Response Theory and Its Applications. Research
Development Paper: Proseminar in Learning, Technology, and Culture.

Embretson, S. E., & Reise, S. P. (2000). Item response theory for psychologists. Mahwah,
NJ: Lawrence Erlbaum publishers.

Essen, Idaka & Metibemu (2017). Item level diagnostics and model - data fit in item response
theory (IRT) using Bilog - mg v3.0 and Irtpro v3.0 programmes: Global Journal of
Educational Research Vol 16, 2017: 87-94

Federal Republic of Nigeria (2014). National Policy on Education. Abuja: Nigeria Educational
Research Council NERC Press.

13


http://www.sagepub.com/upm-data/43589

Hambleton, R. K., Swaminathan, H., & Rogers, H. J. (1991). Fundamentals of item response
theory. Newbury Park, CA: Sage Publications.

Hambleton, R.K. (1989). Principles and Selected applications of Item Response Theory.
In R. Linn (ed), Educational Measurement (3rd end). New York: Memillan. P: 147-200.

Hambleton, R. K., (2000). Item response theory principles and applications. Boston, MA:
Kluwer-Nijhoff Publishing.

Hambleton, R. K., & Jones, R. W. (1993). An NCME instructional module on comparison of
classical test theory and item response theory and their applications to test development.
Educational Measurement: Issues and Practice, 12(3), 38-47.

Hambleton, R.K. and Swaminathan, H. (1985). Item Response Theory. Principles and
Application.

Ibrahim, A., (2013). Comparative study of generalized Mantel-Haenszel, simultaneous item
bias test and logistic discriminant function analysis in detecting differential item
functioning in dichotomous and ordinal test items. Unpublished Ph.D. Thesis, Faculty
of Education, Obafemi Awolowo  University, lle-Ife, Nigeria.

Ibrahim, A. (2017). An empirical analysis of one, two and three parametric logistic models of
item response theory and differential item functioning in dichotomous and ordinal tests.
Journal of Educational Foundations (JEF), ISSN: 1119-9210, 7(1), 123-136; 2017.
Published by Faculty of Education, University of Jos, Jos, Plateau State, Nigeria

Johnson, M.S. (2007). Marginal maximum Likelihood Estimation of item response models
in journal of statistical software 2007, volume 20, issue 10. http://www.jstasoft.org/.
Baruch college. The City University of New York.

Kolen, M.J., & Brennan, R. L. (2014). Test equating, scaling, and linking: Methods and
practices. New York: Springer-Verlag.

Lam, W.W (2012). An Empirical Examination of the Impact of Item Parameters on IRT
information functions in mixed format tests.A Ph. D Dissertation Submitted to Graduate
School of the University of Massachusetts. Amherst: Canada.

Liao, W.W, Ho, R. G, Yen, Y. C, & Cheng, H.C. (2012). The four-parameter logistic item
response theory model as a robust method of estimating ability despite aberrant
responses. Social Behavior and Personality, 40(10), 1679-1694.
http://dx.doi.org/10.2224/sbp.2012.40.10.1679

Lin, T. H. (2007). Identifying optimal items in quality of life assessment. Quality &
Quantity, 41(5), 661-672.

Loken, E., & Rulison, K. (2010). Estimation of a four-parameter item response theory model.
British Journal of Mathematical and Statistical Psychology, 63, 509-525.
http://doi.org/b2scfn.

14


http://www.jstasoft.org/
http://dx.doi.org/10.2224/sbp.2012.40.10.1679
http://doi.org/b2scfn

Lord, F. M. (1980). Applications of item response theory to practical testing problems.
Hillsdale, NJ: Lawrence Erlbaum Publishers.

Macdonald and Sampo, V.P (2002). A monte Carlo comparison of item and person statistics
based on Item Response Theory versus Classical Test Theory. University of Western
Ontario

Metibemu, M.A. (2016). mparison of Classical Test Theory and Item Response Theory in
the Development and Scoring of Senior Secondary School Physics Tests in Ondo State.
An unpublished Ph.D thesis. Institute of Education. University of Ibadan.

Mellenbergh,, G. (1995). Conceptual Notes on Models for Discrete Polytomous Item
Responses. Applied Psychological Measurement, 19, 91{100},

Moghadamzadeh, A; Salehi, K; & Khodaie, E.(2011). A comparison of the Information
Functions of the Item and Test in one, two and three parametric model of the Item
Response Theory (IRT). International Conference on Education and Educational
Psychology: Published by Elsevier limited. Social and Behavioural Sciences 29 (2011)
851359-1367.

Mutasem A. and Hassan A. (2013): Empirical Investigation of the Stability of IRT Item-
Parameters Estimation. The Hashemite University, College of Education, Jordan;
2Jadara University, Faculty of Education, Jordan. International Online Journal of
Educational Sciences, 2013, 5 (2), 291-30.

Olutola, A. T. (2015). Empirical analysis of item difficulty and discrimination indices of senior
school certificate multiple choice Biology tests in Nigeria: A Paper Presented at the 41%
Annual Conference of International Association of Educational Assessment (IAEA)
held at University of Kansas, Lawrence, Kansas, USA.

Onipede, H. (2003). National development hinges on quality education. The Comet, Thursday,
2" January, pp;21.

Osgood, D. W., McMorris, B. J., Potenza, M. T. (2002). Analyzing multiple-item measures of
crime and deviance 1: Item response theory scaling. Journal of Quantitative
Criminology 18 267—-296.

Oyedeji, A. P. (1991). Effects of Confidence Scoring Procedures on the Psychometric
Properties of Three Multiple Choice Test Formats.

Reckase, M.D. (2003). The Design of Test Information Functions to Meet Statistical Test
Specifications. Paper presented at the Bilateral Workshop on Psychometrics Flanders—
Chile, Leuven, Belgium, July12-13, 2003.

Samejima, F. (1996). Polytomous responses and the test score. Paper presented at the annual
meeting of the National Council of Measurement in Education, New York, NY. (E RIC
Document Reproduction Service No. ED397105).

Thissen, D. (2000). Reliability and measurement precision. In H. Wainer, (Ed) computer
adaptive testing: A primer (2" ed. pp. 159-184), Westport, CT: Praeger Publishers.

15



Foley, Brett P., “Improving IRT parameter estimates with small sample size: Evaluating
the efficacy of a new data augmentation technique” (2010). Open Access theses and
Dissertations from the College of Education and Human Sciences. Paper 75.
http://digitalcommons.unl.edu/cehsdiss/75

Thissen, D. J., & Steinberg, L. (2010). Using item response theory to disentangle construct at
different level of generality. In S. Embretson (Ed.) measuring psychology construct:
Advance in model-based approaches (pp.123-144) Washington, D.C: American
Psychological Association.

Thissen, H. & Wainer, H. (2001). Overview of Test Scoring. In D. Thissen & H. Wainer (Eds),
Test Scoring(pp.23-72) Hilldale, N.J: Lawrence Erlbaum Associates.

Thissen, D., & Wainer, H. (2011). Test Scoring. Mahwah, NJ: Lawrence Erlbaum.

Tsutakawa, R.K., & Johnson, J.C. (1990). The effect of uncertainty of item parameter
estimation on ability estimates. Psychometrika, 55, 371-390.

Wainer, H., & Lewis, C. (1990). Toward a psychometrics for testlets. Journal of Educational
Measurement, 27, 1-14.

Wang, X., Bradlow, E. T. & Wainer, H. (2012). A general Bayesian model for testlets: Theory
and applications. Applied Psychological Measurement, 26, 109-128.

Wu, M. and Adams, R. (2007). Applying the Rasch model to psycho-social measurements. A
practical Approach Educational Measurement Solutions, melbourne.

Yen, W. M., & Fitzpatrick, A. R. (2006). In R. L. Brennan (Ed.), Educational measurement
(4rd ed., pp.111-153. American Council on Education and Praeger publishers.

Young J. W, Morgan. R, Rybinski. P., Steinberg. J, and Wang. Y. (2013). Assessing the Test
Information Function and Differential Item Functioning for the TOEFL® Junior™
Standard Test. ETS, Princeton, New Jersey.

Zhang, J. (2012). The impact of variability of item parameter estimators on test information
function: Journal of Educational and Behavioural Statistics vol.37 No.6 pp.737-757.
Retrieved from http://jebs.aera.net.

Zieba, A. (2013). The item information function in one and two-parameter logistic models-
A comparison and use in the analysis of the results of school tests.

Zumbo, B. D. (2001). A handbook on the theory and methods of differential item functioning

(DIF): logistic regression modeling as a unitary framework for binary and likert-type

(ordinal) item scores. Ottawa, D. N: Directorate of Human Resources Research and
Evaluation, Department of National Defense.

16


http://digitalcommons.unl.edu/cehsdiss/75
http://jebs.aera.net/

Appendix I
ECONOMICS ACHIEVEMENT TEST (EAT I)
PAPER 1
OBJECTIVE TEST

Answer all the questions

Each question is followed by four options lettered A to D. Choose the correct option for each

question and write the option on your answer sheet. Give only one answer to each question.

1.

Human wants are unlimited

A. production is inadequate. B. resources have alternative uses.

C. new wants always arise. D. resources are limited

A basic economics problem of any society is

A. high level of illiteracy B. irregular power supply

C. population growth D. resources allocation

In a centrally planned economy, what to produce is

A. determined by the forces of demand and supply B.driven by profit motive

C. determined by consumers  D. the responsibility of state’s bureaucrats.

Which of the following is related to resources allocation in an economy?

A. How to produce B. What to produce

C. For whom to produce D. Efficient use of inputs

Which of the following is not a feature of socialism?

A. Collective ownership of productive resources B.  Freedom of enterprise

C. Production is not based on the profit. D. Maximize their
satisfaction.

Households make economic decision because they want to

A. make more profit. B. increase their salaries and wages.

C. increase their purchase. D. maximize their satisfaction.

17



10.

11.

12.

13.

State owned enterprises are more common in

A. centrally planned economies. B. mixed economies.

C. capitalist economies. D. developed economies.

A normal supply curve has a positive slope indicates that

A. sellers are willing to sell more at a lower price. B.sellers are indifferent to price.
C. sellers are willing to sell more at a higher price. D.there is always a fixed supply.
To control inflation, the central bank of a country may adopt

A. an expansionary monetary policy. B. a restrictive monetary policy.

C. an increased wage policy. D. a deficit financing policy.

Disposable income is the income earned

A. by the nationals of a country resident within the country.

B. from productive activities of nationals of a country both at home and abroad.
C. when personal income tax is deducted from personal income.

D. when the gross income of an individual is added to personal income tax.

Livestock production in West Africa is hindered mainly by
A. inadequate demand. B. use of traditional implements.
C. land tenure system.  D. pests and disease.

The components of a three sector economy are

A. banks, schools and hospitals. B. workers, producers and marketers.
C. households, firms and the government D. producers, retailers and
wholesalers

A declining population is one in which the population is

A. experiencing a high rate of emigration. B. made up of large numbers of old
people.
C. not producing enough goods. D. not contributing enough to the national income.

18



14.

15.

16.

17.

18.

19.

20.

21.

Which of the following agencies help to stabilize farmers’ income?
A. Local government authorities B. Trade unions
C. Marketing boards D. Co-operative organization

Other things being equal, an increase in supply will lead to

A. a fall in price and an increase in quality bought and sold.

B. an increase in price and increase in quality bought and sold.
C. a fall in price and a fall in quality bought and sold.

D. an increase in quality supplied and demanded only.

Example of joint stock banks are

A. commercial banks.  B. co-operative credit societies.

C. central banks. D. development banks

Which of the following is not a characteristic of a developing country? High
A. real per capita income B. level of primary production

C. population growth rate D. level of illiteracy

Goods consumed out of habit have

A. elastic demand. B. perfectly elastic demand.

C. inelastic demand. D. unitary elastic demand.

Which of the following items is not a recurrent expenditure?

A. Building of school and colleges B. Maintenance of school buildings

C. Payment of teacher ‘salaries D. Purchase of stationery for examinations

If the coefficient of price elasticity of demand is 0.1, demand is

A. elastic B. inelastic C. zero elastic D. unitary

elastic,

The profit of a producer is the difference between

A. total cost and marginal cost B. total revenue and total cost

19



22.

23.

24,

25.

C. average cost and total cost D. price and total cost

The rate of increase in utility is

A. average utility. B. increasing utility C. total utility D. marginal utility
The supply of tea is linearly presented as P=0.2Q, where P is the price and Q is the
quantity. What is P when Q= 25?

A. $0.08 B. $5.00 C. $ 25.02 D. $
125

Increasing in supply due to changes in plant size will take place only in the

A. normal time. B. long run C. market period D.short run

The long run average cost curve is made up of several short-run

A. marginal and average cost curves  B. average cost curve

C. average variable cost curve D. average variable and total cost curves

Use the table below to answer question 26 and 27

26.

27.

28.

29.

X

2 |3 |4 |5

From the table, the mean of the distribution is

A. 2.2 B. 2.5 C. 3.2 D. 4.5

What is the median of the distribution?

A. 5 B. 4 C. 3 D. 2

Co-operative society formed to market the output of their member are called

A. consumer’s co-operative societies  B. wholesale co-operative societies
C. credit and thrift co-operative societies D. producer’ co-operative societies
Money will serve as a standard of deferred payment if it is

A. homogeneous B. durable C. easily recognized D. stable in value
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30.

31.

32.

33.

34.

35.

36.

37.

Due to an increase in price, seller increases the quantity offered for sale from 400 units
to 450 units. What is the percentage change in quantity supplied?

A. 1% B. 75% C. 12.5% D. 20%

Which of the following will increase the nominal value of national income?

A. high rate of inflation B. increase in the value of money

C. increase in import D. high rate of subsistence production
Cyclical unemployment is one associate with

A. inadequate information B. trade fluctuation C. structural changes
D. seasonal changes

Which of the following best define inflation?

A. cyclical increase in prices B. periodic increase in prices
C. persistent increase in prices D. occasional increase in price

Perfect knowledge of event in a perfect market will be made possible by the existence

of
A. many buyer and sell B. homogeneous products
C. means of communication D. large number of traders.

An increase in the price of a commodity for $10 to $15 lead to an increase in the quantity
supplied from 10 units to 15 units. The price elasticity of supply is

A.0 B.05 C. 1L D.5.

Economics development may be hindered if there is

A. a high pool of skilled labour B. a high rate of economic growth.

C. political stability D. rapid population growth

Which of the following types of unemployment result from changes in the pattern of
aggregate demand?

A. technological unemployment B. structural unemployment
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C. frictional unemployment D. seasonal unemployment
Which of the following is not a reason countries import goods?

A. different in natural endowments B. the law of absolute advantage
C. different in tastes D. the love for other nation

Provision of short term loans to solve balance of payments problems is done by the

A. International Finance Corporation  B. International Monetary Fund.
C. International Bank for Reconstructed and Development
D. African Development Bank

West African countries are experience worsening terms of trade because
A. they are primary producer  B. their currencies are overvalued
C. they import less machines  D. they are tertiary producers

Which of the following statement is correct?

A. as total unit utility increases, the marginal utility also increases

B. the marginal utility is always zero whenever the total utility reaches the
maximum

C. the total utility is at maximum whenever marginal utility is at its maximum

D. there is no relationship total utility and the marginal utility

A change in the quantity demanded of a given commodity is determined by the
A. size of the population B. income of the consumer
C. price of the commodity D. taste and fashion

The likely implication of the devaluation of a country’s currency is that

A. export of such a country become cheaper

B. importation of goods into such a country become cheaper
C. the value of such a country’s currency rises

D. foreign good are attracted into the country
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44,

45.

46.

47.

48.

49,

50.

International trade is desirable because it

A. may lead to over production

B. brings about over-dependence of countries of one another
C. provides foreign market for local goods

D. brings about unhealthy competition and rivalries.

A financial institution established for the purpose of providing specialized like
acceptance of bill of exchange and equipment leasing in known as

A. merchant bank B. development bank C.central bank D.insurance bank
Which of the following functions of money is mostly likely affected during inflation?
A. medium of exchange B.unit of account C.store of valueD.standard of differed
payment

Precautionary motive for holding money is to

A. meet daily and regular transactions
B. take advantages of changes in the price of goods and services
C. cover unforeseen events D. cover expenses on house rent

Which of the following measures will not encourage industrialization in West Africa?

A. taking over of all forms of industries by the government
B. provision of social infrastructure

C. giving tax incentives, especially to infant industries

D. using tariffs to discourage the use of imported items

The concentration of many firm of a particular industry in a particular area is known as
A. location of industry B. amalgamation of industries
C. localization of industry D. nationalization of industry
Which of the following is not an effect of the discovery of mineral resources in an area?

A. increase in wealth B. Overcrowding C. increase in crime rate D. under population
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Appendix 11
ECONOMICS ACHIEVEMENT TEST (EAT II)
PAPER 1
OBJECTIVE TEST
Answer all the questions

Each question is followed by four options lettered A to D. Choose the correct option for each
question and write the option on your answer sheet. Give only one answer to each question
1. The action of government to forgo road construction in order to provide more health
facilities denotes
@ sound economic decision (b) opportunity cost.
(© Practicable government policy (d) scale of preference.
2. In economics, a marker is defined as any
@ agreement made for consumers to buy all they need.
(b)  Agreement to sell commodities at low price.
(© Agreement made for producers to sell all their goods.
(d) Agreement hereby the buyers and sellers are in contact.
3. Which of the following is not a function of an insurance company?
@ pooling resources together against risks
(b) mobilization of funds through premiums collected
(c)  encouragement of investment by security of capital
(d) collection of deposits from the public for investment
4. A debenture holder cares
@ commission  (b) profits (c) fixed interest. (d) quasi-rent
5. All economic systems must decide what to product because
@ resources are no available (b)  consumers want maximum satisfaction.

(c) resources are limited in supply (d)  producers want maximum profit,
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6. Trade between two countries is known as
@) bilateral trade (b)  unilateral (c) multilateral trade. (d) Internal
trade.
7. In the balance of payments of a country, tourism is classified under
@ capital account (b) invisible trade (c) merchandise trade (d) official reserves
8. General rise in the price level induced by increased price of inputs is referred as
@ run-away inflation (b) cost-push inflation

(© demand-pull inflation (d) imported inflation

©

Which of the following is a function of merchant banks?
@ acting as banker’s bank
(b)  lending to the commercial bank as a last resort
(c)  controlling inflation in the economy
(d)  underwriting and issuing of shares
10. Demand is elastic when percentage change in
@ quantity demanded is greater than percentage change in price.
(b) Price is greater than percentage change in quantity demanded.
(c)  Price is equal to one. (d) quantity demanded is zero
11. A budget is balanced when expected total revenue is
@ greater than expected expenditure  (b) less than total expenditure
(© equal to expected expenditure. (d) greater than total expenditure
12. A co-operative society is a
@ finance house (b) self-help business organization
(c) public corporation.  (d) non-democratic business organization
13. The value of money is affected by the

@ speculative motive. (b) Price level
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14.

15.

16.

17.

18.

19.

20.

21.

(c)  precautionary motive (d) intervention of development banks.
Which of the following is a function of money?

@ medium of communication (b) measure of securities

(c)  store of wealth (d) discounting bills of exchange
Which of the following is an asset of a commercial bank?

(@  reserve funds (b) shareholder’s capital (¢) customer’s deposits (d) treasury bills
An increase in the supply of a commodity X automatically results in an increase in the
supply of another commodity Y. This is case of

(@  elastic supply (b) joint supply (c) exceptional supply (d) competitive supply

Why would an individual increase his level of consumption during inflationary
periods? (a) The real value of any amount saved falls over time.

(b) Interest rates are generally low.

(©) There are verities of goods to buy.

(d) wages and salaries stagnate during inflation.

The types of monopoly that develops as a result of uneven distribution of resources is
called

(@) legal monopoly (b) natural monopoly (c) state monopoly(d)international monopoly
A major disadvantage of partnership form of business is that

@ every partner to be consulted during decision making

(b) partners could be too friendly with their customers

(c) affairs can be kept private.  (d) partners could take long holidays

Goods which have to be paid for are known as

@ physical goods (b) economic goods (© free goods (d) intangible
goods

Goods are used to be in competitive demand when they are
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22.

23.

24,

25.

26.

217.

28.

€)) substitutes  (b) complementary  (¢)  jointly demanded (d) identical

In the long run, factors of production are considered to be

(@  at maximum “(b) fixed (c) variable (d) increasing
Which of the following will shift the demand curve: for coca to the right?

(@  Anincrease in consumer’s income (D) A rise in the price of cocoa

(© A take on coca producers (d) A fall in the quantity demanded of coca
An agricultural production process which uses more machinery relative to labour is
referred to as

@ large scale fanning (b) capital intensive farming

(© commercial farming (d) land intensive farming

Which of the following will enhance productivity in an economy?

(@)  the use of obsolete capital (b) technological change

(© expansion of land under cultivation (d) an increase in the labour force
Post-harvest losses in west African countries can be reduced if

@ the land tenure system could be reformed

(b) more irrigation schemes could be provided

(c)  better storage facilities could be provide

(d) erosion is controlled

Which of the following best explains what to produce?

@ how much goods are to produced (b) the combination of recourses to be used
(¢)  which goods and services to be produced (d) how many wants are to be satisfied
The demand for money is described as a

@ competitive demand (b) joint demand (c) derived demand (d) composite

“demand
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29.

30.

31.

32.

33.

34.

Which of the following is the main outcome of a trade union’s interference with the
wages rate” wages are

@ lowered but more employment opportunities are created

(b) lowered but employment level remains unchanged.

(© increased and employment levels are unchanged

(d) increased but employment levels are reduced

The introduction of tariffs and quotas

@ reduce the prices of imports

(b) increase the demand for locally made goods

(©) discourage domestic industries from becoming more efficient

(d) reduce the prices of locally made goods.

A government that want to get more revenue will increase the tax on commodities with
a(a) high price elasticity of demand (b) low price elasticity of demand

(© high income elasticity of demand  (d) low income elasticity of demand.
Which of the following is involved in the money markets?

@ building society  (b) development bank (c) commercial banks (d) stock
exchange

Demand pull inflation can aptly be described as

@ inflation induced by rising costs of production

(b) reduction in government expenditure

(© persistent rise in prices due to increase in expenditure

(d) massive importation of goods from a country with hyperinflation

In order to develop the banking habit of rural dwellers, the traditional money lenders
should be (a) proscribed  (b) legalized (c) subsidized (d) heavily

taxed
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35.

36.

37.

38.

39.

40.

41.

42.

43.

All rates of interest in a country are influenced by the

@ bank rate (b) population growth rate  (c) wage rate (d) mortgage rate
Exchange control is a weapon used in regulating

@ barter trade (b) stock exchange (c)  foreigntrade (d) internal
trade

When the marginal product is negative, the total product will be

@ constant (b) at a maximum (c) increasing (d)  decreasing
Physical productivity is affected by all the under listed factors excepted the

(@) state of technology (b) quantity of inputs (c) quality of inputs (d) price of
output

If a commodity has a high marginal utility, its market price will be ------------

@) stable (b) high (c) zero (d) constant

Price fluctuation is a feature of

@ common market (b) imperfect market (c) supermarkets (d)  market
failure

Which of the following statements is not a feature of a monopoly?

@ seller is allowed to fix his own price (b) buyers and seller are price takers
(© new entrances are restricted (d) there is only seller of the
commodity

The following are advantages of sole proprietorship except

@ quick and easy decision making (b) keeping its business affairs private.
(c) assurance of raising huge capital for expansion (d) high level of commitment
Which of the following controls a limited liability company?

@ the general manager (b) the managing director (c) tax payers (d) the board of

directors
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44. Given that Qd = 80- 2p where Qd is quantity demanded and P is price, what quantity
would be demanded when the price (P) is $3?
(@ 86 units (b) 80 units (©) 76 units (d) 74 units

45. Which of the following can be used to calculate the price elasticity of demanded?

@ percentage change in quantity demanded

Percentage change in price

(b) _Percentage change in price

percentage change in the quantity demanded

(c) percentage change in the quantity demanded

percentage change in income

(d) percentage change in income

percentage in the quantity demanded
46. The main advantage of large scale production is that
@ unit cost of production falls (b) decision making is quick
(© worker-management relationship is improved (d) the quality of the product
increase
47. Which of the following items is not included in measuring national income by income
approach?
(@ Profits of companies  (b) Rents on property (c) Students’ grants and
scholarship
(d) Wages and salaries of public servants
48. Gold, diamond, irons ore and limestone are collectively referred to as
@ human resources (b) mineral resources (c) artificial resources (d) forest
resources

49. Point’s outsides a production possibility curve indicate
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€)) unattainable production levels (b) attainable
(C) inefficient, but attainable production level (d) optimum production
levels.

50. The international bank for reconstruction and development (IBRD) is important to
developing nations because it
(@  gives aid for defense. (b) offers loans for public projects (c) offers aid to finance

private projects. (d) Lives loans for legal proceeding.
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2013 WASSCE TEST INFORMATION FUNCTION

Appendix 111

ID Info ID Info ID Info ID Info ID Info ID Info ID Info ID Info
1 0.81 2 7.79 3 153.15 |4 0.86 5 0.92 6 5.33 7 2.67 8 0.41
9 0.42 10 0.98 11 0.41 12 0.40 13 1.73 14 1.52 15 1.14 16 21.04
17 20.18 18 1.15 19 1.15 20 7.79 21 0.41 22 0.62 23 0.41 24 0.41
25 1.15 26 0.42 27 7.78 28 0.41 29 1.70 30 0.83 31 0.81 32 8.03
33 0.38 34 0.62 35 1625.21 | 36 0.58 37 2.35 38 0.42 39 0.73 40 48.16
41 18.61 42 0.77 43 43.80 44 40.04 45 7.78 46 2145.45 | 47 2.90 48 41.95
49 0.41 50 1.38 51 7.78 52 40.04 53 735.63 | 54 0.39 55 37.91 56 7.78
57 0.77 58 462.36 | 59 0.40 60 1.14 61 041 62 8.66 63 18.59 64 0.77
65 1.44 66 1.14 67 0.56 68 0.40 69 0.91 70 0.85 71 0.39 72 1.15
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73 0.40 74 18.59 75 42405 | 76 18.59 77 20.18 78 1.14 79 8.66 80 20.18
81 7.79 82 0.39 83 1.15 84 1.72 85 184.79 | 86 2.80 87 0.40 88 1.16
89 1190.53 | 90 20.18 91 7.78 92 0.39 93 13.99 94 0.39 95 0.98 96 1.41
97 432.99 |98 1.52 99 0.41 100 |0.81 101 | 1.19 102 | 7.78 103 |0.81 104 | 7.79
105 | 153.15 | 106 |0.41 107 | 0.92 108 | 5.33 109 | 2.67 110 |0.41 111 | 0.42 112 | 0.98
113 | 0.41 114 | 0.40 115 | 1.73 116 | 1.52 117 | 1.14 118 | 21.04 119 | 20.18 120 | 1.15
121 | 1.15 122 | 7.79 123 | 041 124 |0.62 125 | 041 126 | 0.41 127 | 1.15 128 | 0.42
129 | 7.78 130 |0.41 131 | 1.70 132 | 0.83 133 | 0.81 134 |0.81 135 | 7.79 136 | 153.15
137 | 0.41 138 | 0.92 139 |5.33 140 | 2.67 141 | 0.41 142 | 0.42 143 | 0.98 144 | 0.41
145 | 0.40 146 | 1.73 147 |1.52 148 | 1.14 149 | 21.04 150 |20.18 151 | 1.15 152 | 1.15
153 | 7.79 154 | 0.41 155 | 0.62 156 | 0.41 157 | 0.41 158 | 1.15 159 | 0.42 160 | 7.78
161 |0.41 162 | 1.70 163 | 0.83 164 |0.81 165 |0.81 166 | 7.79 167 |153.15 | 168 |0.41
169 |0.92 170 |5.33 171 | 2.67 172 1041 173 | 0.42 174 | 0.98 175 | 041 176 | 0.40
177 | 1.73 178 | 1.52 179 | 1.14 180 | 21.04 181 |20.18 182 | 1.15 183 | 1.15 184 | 7.79
185 | 0.41 186 | 0.62 187 | 0.41 188 | 0.41 189 | 1.15 190 |0.42 191 | 7.78 192 | 0.41
193 | 1.70 194 |0.83 195 | 0.81 196 | 0.81 197 | 8.03 198 |0.38 199 |0.62 200 |1625.21
201 | 0.58 202 | 2.35 203 | 0.42 204 | 0.73 205 | 48.16 206 | 18.61 207 | 0.77 208 | 43.80
209 | 40.04 210 | 7.78 211 | 214545 | 212 | 2.90 213 | 41.95 214 | 041 215 | 1.38 216 | 7.78
217 | 40.04 218 | 735.63 |219 |0.39 220 | 37.91 221 | 7.78 222 | 0.77 223 | 462.36 | 224 | 0.40
225 | 1.14 226 |0.81 227 |8.03 228 | 0.38 229 |0.62 230 | 1625.21 | 231 |0.58 232 | 2.35
233 | 0.42 234 | 0.73 235 | 48.16 236 | 18.61 237 | 0.77 238 | 43.80 239 | 40.04 240 | 7.78
241 | 214545 | 242 | 2.90 243 | 41.95 244 | 041 245 | 1.38 246 | 7.78 247 | 40.04 248 | 735.63
249 |0.39 250 |37.91 251 | 7.78 252 | 0.77 253 | 462.36 | 254 |0.40 255 | 1.14 256 | 0.81
257 | 8.03 258 |0.38 259 | 0.62 260 | 1625.21 | 261 | 0.58 262 | 2.35 263 | 0.42 264 | 0.73
265 | 48.16 266 | 18.61 267 | 0.77 268 | 43.80 269 | 40.04 270 | 7.78 271 | 214545 | 272 | 2.90
273 | 41.95 274 | 041 275 | 1.38 276 | 7.78 277 | 40.04 278 | 73563 | 279 |0.39 280 | 37.91
281 | 7.78 282 | 0.77 283 | 462.36 | 284 |0.40 285 | 1.14 286 | 2.42 287 | 041 288 | 2.80
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289 | 0.40 290 |1.16 291 | 1190.53 | 292 | 20.18 293 | 7.78 294 | 0.39 295 | 13.99 296 | 0.39
297 |0.98 298 | 141 299 |0.39 300 | 13.99 301 |0.39 302 |0.98 303 | 141 304 | 1190.53
305 | 20.18 306 |7.78 307 |0.39 308 | 13.99 309 |0.39 310 | 2986.06 | 311 | 4.04 312 | 1126.89
313 | 6.20 314 | 1725.46 | 315 | 2.06 316 |163.33 | 317 |3.56 318 | 2342.16 | 319 |9.32 320 | 0.76
321 |0.39 322 | 0.67 323 | 20.21 324 | 18.61 325 | 29.33 326 | 7.65 327 | 64.92 328 | 387.26
329 |0.76 330 | 2662.74 | 331 | 90.52 332 [ 1.14 333 | 041 334 | 20.18 335 | 79144 |336 |1.72
337 | 1.14 338 |471.78 | 339 |0.83 340 | 0.77 341 | 0.95 342 | 1.15 343 | 0.42 344 | 1.26
345 |0.40 346 | 1.14 347 |0.39 348 | 98.70 349 | 49439 | 350 |4.20 351 | 1.96 352 | 0.61
353 | 24.84 354 | 7.47 355 | 7.29 356 | 24.84 357 | 5.75 358 | 24.83 359 | 1521 360 |8.31
361 | 1.58 362 | 73.93 363 | 16.57 364 | 3.01 365 | 2657.64 | 366 | 69.82 367 | 2.74 368 | 2268.56
369 | 33.04 370 |0.53 371 | 1.66 372 | 118.77 | 373 |20.18 374 | 8.05 375 | 144528 | 376 | 1.13
377 | 1.38 378 | 1.01 379 | 1.02 380 | 2.06 381 | 0.74 382 |1.25 383 | 0.73 384 |0.39
385 | 378.54 | 386 |0.83 387 |0.39 388 | 5.96 389 | 143450 | 390 | 21.60 391 | 1.14 392 | 21.58
393 | 163.64 |394 |5.42 395 | 231 396 | 21.58 397 |0.41 398 |890.83 |399 |231 400 | 21.58
401 | 141 402 | 1190.53 | 403 | 20.18 404 | 7.78 405 |0.39 406 | 13.99 407 | 0.39 408 | 2986.06
409 | 4.04 410 |1126.89 | 411 |6.20 412 | 1725.46 | 413 | 2.06 414 | 163.33 |[415 |3.56 416 | 2342.16
417 | 9.32 418 | 0.76 419 |0.39 420 | 0.67 421 | 20.21 422 | 18.61 423 | 29.33 424 | 7.65
425 | 64.92 426 | 387.26 | 427 |0.76 428 | 2662.74 | 429 | 90.52 430 |1.14 431 | 041 432 | 20.18
433 | 791.44 | 434 |20.18 435 | 791.44 | 436 |1.72 437 | 1.14 438 | 471.78 | 439 |0.83 440 | 0.77
441 | 0.95 442 | 1.15 443 | 0.42 444 | 1.26 445 10.40 446 | 1.14 447 | 0.39 448 |98.70
449 149439 |450 |4.20 451 | 1.96 452 | 0.61 453 | 24.84 454 | 7.47 455 | 7.29 456 | 24.84
457 | 5.75 458 | 24.83 459 |15.21 460 | 8.31 461 | 1.58 462 | 73.93 463 | 16.57 464 | 3.01
465 | 2657.64 | 466 | 69.82 467 | 2.74 468 | 2268.56 | 469 | 33.04 470 |0.53 471 | 1.66 472 | 0.53
473 | 1.66 474 | 118.77 | 475 |20.18 476 | 8.05 477 | 144528 | 478 | 1.13 479 | 1.38 480 |1.01
481 | 1.02 482 | 2.06 483 | 0.74 484 | 1.25 485 |0.73 486 | 0.39 487 | 378.54 | 488 |0.83
489 |0.39 490 | 5.96 491 | 143450 | 492 | 21.60 493 | 1.14 494 | 21.58 495 |163.64 |496 |5.41
497 | 231 498 | 21.58 499 |0.41 500 |2.31 501 |0.39 502 |0.98 503 | 141 504 | 1190.53
505 |20.18 506 | 7.78 507 |0.39 508 | 13.99 509 |0.39 510 |2986.06 | 511 | 4.04 512 | 1126.89
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513 |6.20 514 | 1725.46 | 515 | 2.06 516 | 163.33 | 517 | 3.56 518 | 2342.16 | 519 |9.32 520 | 0.76
521 |0.39 522 | 0.67 523 | 20.21 524 | 18.61 525 | 29.33 526 | 7.65 527 | 64.92 528 | 387.26
529 | 0.76 530 | 2662.74 | 531 | 90.52 532 | 1.14 533 | 041 534 | 20.18 535 | 791.44 |536 |1.72
537 | 1.14 538 |471.78 | 539 |0.83 540 | 0.77 541 | 0.95 542 | 1.15 543 | 0.42 544 | 1.26
545 |0.40 546 | 1.14 547 |0.39 548 | 98.70 549 49439 | 550 |4.20 551 | 30.51 552 | 0.38
553 | 1496.10 | 554 | 0.41 555 | 3543.72 | 556 | 0.39 557 | 1.78 558 |0.81 559 | 2.29 560 | 0.87
561 | 5.58 562 | 0.40 563 | 1.35 564 | 0.80 565 | 0.76 566 | 18.59 567 |0.41 568 | 1.17
569 | 0.39 570 | 4.68 571 | 1324.62 | 572 | 3.97 573 | 18.59 574 | 15.46 575 1 0.40 576 | 454.85
577 | 1.15 578 | 2.90 579 | 28.02 580 | 24.36 581 | 2647.88 | 582 | 0.84 583 | 0.39 584 | 041
585 |182.44 | 586 |189.29 | 587 |2.66 588 | 39.39 589 |0.84 590 | 0.65 591 | 153.15 |592 |0.42
593 | 041 594 | 2.90 595 | 3370.53 | 596 | 20.21 597 | 1.15 598 | 2.82 599 | 45485 | 600 |62.33
601 | 0.90 602 | 13.43 603 | 10.30 604 | 72.24 605 | 0.41 606 | 0.59 607 |0.90 608 | 759.13
609 | 2082.87 | 610 | 0.39 611 | 0.98 612 | 141 613 | 1190.53 | 614 | 20.18 615 | 7.78 616 | 0.39
617 | 13.99 618 | 0.39 619 | 2986.06 | 620 | 4.04 621 | 1126.89 | 622 |6.20 623 | 1725.46 | 624 | 2.06
625 | 163.33 | 626 |3.56 627 | 2342.16 | 628 | 9.32 629 | 0.76 630 |0.39 631 | 0.67 632 | 20.21
633 | 18.61 634 | 29.33 635 | 7.65 636 | 64.92 637 | 387.26 |638 |0.76 639 | 2662.74 | 640 | 90.52
641 | 1.14 642 | 041 643 | 20.18 644 | 791.44 | 645 |1.72 646 | 1.14 647 | 471.78 | 648 |0.83
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649 | 0.77 650 | 0.95 651 | 1.15 652 | 0.42 653 | 1.26 654 | 0.40 655 |1.14 656 | 0.39
657 | 98.70 658 |494.39 | 659 |4.20 660 | 30.51 661 | 0.38 662 | 1496.10 | 663 | 0.41 664 | 3543.72
665 | 0.39 666 |1.78 667 | 0.81 668 | 2.29 669 | 0.87 670 |5.58 671 |0.40 672 |1.35
673 | 0.80 674 | 0.76 675 | 18.59 676 | 0.41 677 | 1.17 678 |0.39 679 | 4.68 680 | 1324.62
681 | 3.97 682 | 18.59 683 | 15.46 684 | 0.40 685 |454.85 | 686 |1.15 687 |2.90 688 | 28.02
689 | 24.36 690 | 90.52 691 | 1.14 692 | 0.41 693 | 20.18 694 | 79144 |695 |1.72 696 | 1.14
697 | 471.78 | 698 |0.83 699 | 0.77 700 | 0.95 701 | 1.15 702 | 0.42 703 | 1.26 704 |0.40
705 |1.14 706 | 0.39 707 | 98.70 708 | 49439 | 709 |4.20 710 | 30.51 711 | 0.38 712 | 1496.10
713 | 0.41 714 | 3543.72 | 715 | 0.39 716 | 1.78 717 |0.81 718 | 2.29 719 | 0.87 720 | 5.58
721 | 0.40 722 | 1.35 723 | 0.80 724 | 0.76 725 | 18.59 726 | 041 727 | 1.17 728 |0.39
729 | 4.68 730 | 132462 | 731 | 3.97 732 | 18.59 733 | 15.46 734 | 0.40 735 | 45485 |736 |1.15
737 | 2.90 738 | 28.02 739 | 24.36 740 | 90.52 741 | 1.14 742 | 041 743 | 20.18 744 | 791.44
745 | 1.72 746 | 1.14 747 | 471.78 | 748 |0.83 749 | 0.77 750 | 0.95 751 | 1.15 752 | 0.42
753 | 1.26 754 10.40 755 | 1.14 756 | 0.39 757 |98.70 758 | 49439 | 759 |4.20 760 | 30.51
761 | 0.38 762 | 1496.10 | 763 | 0.41 764 | 3543.72 | 765 | 0.39 766 | 1.78 767 |0.81 768 | 2.29
769 | 0.87 770 |5.58 771 | 0.40 772 | 1.35 773 | 0.80 774 | 0.76 775 | 18.59 776 | 0.41
777 | 1.17 778 |0.39 779 | 4.68 780 |1324.62 | 781 | 3.97 782 | 18.59 783 | 15.46 784 | 0.40
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785 | 45485 | 786 |1.15 787 | 2.90 788 | 28.02 789 | 24.36 790 |3.33 791 | 2650.45 | 792 |1.90
793 | 0.69 794 1 0.29 795 | 0.76 796 | 1.38 797 | 2.49 798 | 2.13 799 | 131 800 |1.25
801 |214 802 | 131 803 | 131 804 | 75.08 805 |237.54 | 806 |16.75 807 |228.05 |808 |1.90
809 | 0.69 810 | 0.29 811 | 0.76 812 | 1.38 813 | 2.49 814 |2.13 815 | 1.31 816 | 1.25
817 | 1.90 818 | 0.69 819 |0.29 820 | 0.76 821 | 1.38 822 | 2.49 823 | 2.13 824 | 131
825 |5.32 826 |215.23 | 827 |115.67 |828 |3378.44|829 |2.37 830 |5.35 831 | 56.90 832 | 221.42
833 |2903.45|834 |838.84 |835 |232 836 |499.79 | 837 |43.23 838 |245.09 |839 |0.81 840 | 14.19
841 |243.13 | 842 |0.59 843 | 0.98 844 |1.23 845 | 8.66 846 | 237.65 | 847 |643.39 |848 | 131
849 |1.31 850 | 75.08 851 | 23754 |852 |16.75 853 |228.05 |854 |1.90 855 | 0.69 856 |0.29
857 | 0.76 858 | 1.38 859 | 2.49 860 | 2.13 861 |1.31 862 |1.25 863 |1.90 864 | 0.69
865 |0.29 866 | 0.76 867 |1.38 868 | 2.49 869 |2.13 870 |131 871 |5.32 872 | 215.23
873 | 115.67 | 874 |3378.44|875 |2.37 876 | 5.35 877 | 56.90 878 | 22142 | 879 |2903.45|880 |838.84
881 | 2.32 882 |499.79 |883 |43.23 884 |245.09 |885 |0.81 886 | 14.19 887 |243.13 | 888 |0.59
889 | 0.98 890 | 1.23 891 | 8.66 892 |22.74 893 |215.23 | 894 |115.67 |895 |3378.44|896 |2.37
897 |5.35 898 | 56.90 899 |221.42 | 900 |2903.45|901 |838.84 |902 |2.32 903 |499.79 | 904 |43.23
905 |245.09 |906 |0.81 907 |14.19 908 |243.13 | 909 |0.59 910 |0.98 911 |1.23 912 | 8.66
913 | 237.65 |914 |643.39 |915 |131 916 | 131 917 | 75.08 918 | 23754 | 919 |16.75 920 |228.05
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921 |1.90 922 | 0.69 923 |0.29 924 | 0.76 925 |1.38 926 |2.49 927 | 2.13 928 |1.31
929 |1.25 930 |1.90 931 | 0.69 932 |0.29 933 | 0.76 934 |1.38 935 | 249 936 |2.13
937 | 131 938 |5.32 939 | 21523 | 940 |115.67 |941 |3378.44|942 |2.37 943 |5.35 944 | 56.90
945 | 221.42 | 946 | 2903.45| 947 |838.84 |948 |2.32 949 |499.79 | 950 |43.23 951 |245.09 | 952 |0.81
953 | 14.19 954 | 243.13 | 955 |0.59 956 | 0.98 957 | 1.23 958 | 8.66 959 | 22.74 960 | 0.81
961 | 7.79 962 | 153.15 | 963 |041 964 | 0.92 965 | 5.33 966 | 2.67 967 |0.41 968 | 0.42
969 | 0.98 970 |0.41 971 |0.40 972 | 1.73 973 | 1.52 974 | 114 975 | 21.04 976 | 20.18
977 | 1.15 978 |1.15 979 | 7.79 980 | 041 981 | 0.62 982 | 041 983 | 041 984 | 1.15
985 | 0.42 986 | 7.78 987 | 041 988 | 1.70 989 |0.83 990 |0.81 991 |8.03 992 |0.38
993 | 0.62 994 |1625.21 | 995 |0.58 996 | 2.35 997 |0.42 998 |0.73 999 |0.94 1000 | 18.61
1001 | 0.77 1002 | 7.88 1003 | 40.04 1004 | 0.39 1005 | 3.33 1006 | 2.90 1007 | 41.95 1008 | 0.41
1009 | 1.38 1010 | 7.78 1011 | 40.04 1012 | 0.81 1013 | 7.79 1014 | 153.15 | 1015 | 0.41 1016 | 0.92
1017 | 5.33 1018 | 2.67 1019 | 0.41 1020 | 0.42 1021 | 0.98 1022 | 0.41 1023 | 0.40 1024 | 1.73
1025 | 1.52 1026 | 1.14 1027 | 21.04 1028 | 20.18 1029 | 1.15 1030 | 1.15 1031 | 7.79 1032 | 0.41
1033 | 0.62 1034 | 0.41 1035 | 0.41 1036 | 1.15 1037 | 0.42 1038 | 7.78 1039 | 0.41 1040 | 1.70
1041 | 0.83 1042 | 0.81 1043 | 8.03 1044 | 0.38 1045 | 0.62 1046 | 1625.21 | 1047 | 0.58 1048 | 2.35
1049 | 0.42 1050 | 0.73 1051 | 1.01 1052 | 18.61 1053 | 0.77 1054 | 43.80 1055 | 40.04 1056 | 7.78
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1057 | 2145.45 | 1058 | 2.90 1059 | 41.95 1060 | 0.41 1061 | 1.38 1062 | 7.78 1063 | 40.04 1064 | 18.59
1065 | 0.77 1066 | 1.44 1067 | 1.14 1068 | 6090.70 | 1069 | 0.40 1070 | 1500.38 | 1071 | 0.85 1072 | 0.39
1073 | 1.15 1074 | 0.40 1075 | 18.59 1076 | 424.05 | 1077 | 18.59 1078 | 20.18 1079 | 1.14 1080 | 8.66
1081 | 20.18 1082 | 7.79 1083 | 0.39 1084 | 1.15 1085 | 1.72 1086 | 184.79 | 1087 | 2.80 1088 | 0.40
1089 | 1.16 1090 | 1190.53 | 1091 | 20.18 1092 | 7.78 1093 | 0.39 1094 | 13.99 1095 | 0.39 1096 | 0.98
1097 | 18.59 1098 | 0.77 1099 | 1.44 1100 | 1.14 1101 | 0.56 1102 | 0.40 1103 | 0.91 1104 | 0.85
1105 | 0.39 1106 | 1.15 1107 | 0.40 1108 | 18.59 1109 | 424.05 | 1110 | 18.59 1111 | 20.18 1112 | 1.14
1113 | 8.66 1114 | 36.78 1115 | 7.79 1116 | 0.40 1117 | 1.15 1118 | 1.72 1119 | 184.79 | 1120 | 2.80
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WASSCE 2014 TEST INFORMATION FUNCTION

Appendix IV

ID Info ID Info ID Info ID Info ID Info ID Info ID Info ID Info
1 2 3 4 5 6 7 8

397.54 47.70 64.35 32.95 0.59 53.10 39.35 13.40
9 10 11 12 13 14 15 16

0.84 0.58 0.97 0.66 2.14 0.95 0.83 14.28
17 18 19 20 21 22 23 24

0.96 1.02 5.38 1.02 17.14 8.93 0.57 31.12
25 26 27 28 29 30 31 32

9.35 8.29 1,076.18 5.00 2.19 22.28 64.02 60.19
33 34 35 36 37 38 39 40

31.08 4,59 1.32 0.82 0.85 0.50 4.15 1.58
41 42 43 44 45 46 47 48

3.27 6.63 0.82 1.18 0.48 3.82 4.27 2.01
49 50 51 52 53 54 55 56

655.94 1.49 8.60 2.25 304.92 0.83 1.43 7.66
57 58 59 60 61 62 63 64

7.51 5.43 7.61 6.13 0.94 2.33 112.61 1.50
65 66 67 68 69 70 71 72

0.59 0.37 0.72 2.49 1.79 3.05 0.37 0.44
73 74 75 76 77 78 79 80

42.04 0.79 144.60 0.60 5.37 0.80 0.21 0.59
81 82 83 84 85 86 87 88

0.59 1.21 2.86 0.31 0.96 14.95 2.61 36.30
89 90 91 92 93 94 95 96

0.59 3.03 2.03 0.58 5.26 0.60 0.58 2.58
97 98 99 100 101 102 103 104

8.00 850.78 1.90 417.08 0.78 408.01 1.66 1.17
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105 106 107 108 109 110 111 112

47.70 0.47 3.73 85.09 47.70 27.62 0.46 1.05
113 114 115 116 117 118 119 120

0.94 1.26 21.12 1.05 1.13 289.93 0.51 15.54
121 122 123 124 125 126 127 128

28.48 3.88 31.82 16.86 31.90 11.60 0.82 0.87
129 130 131 132 133 134 135 136

211.91 1.38 15.71 0.86 0.82 0.63 11.83 0.83
137 138 139 140 141 142 143 144

2.00 0.94 9.94 29.82 5.56 7.66 14.37 37.85
145 146 147 148 149 150 151 152

0.31 17.28 4.93 8.36 0.94 0.84 29.20 0.04
153 154 155 156 157 158 159 160

1.00 21.91 54.74 79.25 18.06 98.67 1.09 3.00
161 162 163 164 165 166 167 168

13.11 8.52 14.27 10.45 1.35 8.00 6.23 663.92
169 170 171 172 173 174 175 176

1.60 0.48 1.30 5.81 35.85 9.68 0.85 0.45
177 178 179 180 181 182 183 184

227.93 4.75 81.67 106.35 1.06 9.20 14.35 9.29
185 186 187 188 189 190 191 192

3.21 0.96 30.08 27.28 35.58 29.26 33.72 32.60
193 194 195 196 197 198 199 200

35.59 4.21 619.05 611.27 42.00 618.98 11.56 697.45
201 202 203 204 205 206 207 208

35.76 611.57 611.38 54.96 618.41 350.92 651.42 722.30
209 210 211 212 213 214 215 216

74.85 613.60 12.82 625.38 11.75 36.27 54.96 562.70
217 218 219 220 221 222 223 224

618.41 105.68 611.13 35.15 64.26 554.69 618.41 54.96
225 226 227 228 229 230 231 232

91.52 54.96 619.05 33.74 618.61 23.35 10.92 10.43
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233 234 235 236 237 238 239 240

89.33 0.46 3.58 47.70 29.88 90.74 0.18 6.72
241 242 243 244 245 246 247 248

0.71 8.64 9.56 26.95 0.13 1.10 0.98 215.38
249 250 251 252 253 254 255 256

1.44 5.21 7.29 0.97 2.92 0.86 18.04 1.30
257 258 259 260 261 262 263 264

10.13 5.09 25.71 0.94 3.05 19.89 1.22 7.57
265 266 267 268 269 270 271 272

0.94 0.51 7.42 2.04 8.70 0.17 1.73 0.94
273 274 275 276 277 278 279 280

1.00 9.17 481 1.71 15.13 13.72 18.74 1.11
281 282 283 284 285 286 287 288

26.71 29.72 2.11 295.51 110.31 20.57 0.94 28.57
289 290 291 292 293 294 295 296

6.37 1.42 0.95 0.94 1.07 5.35 0.48 1.29
297 298 299 300 301 302 303 304

0.46 2.51 0.44 5.13 3.37 19.15 13.32 1.64
305 306 307 308 309 310 311 312

1.97 32.26 12.98 228.77 0.83 0.75 233.51 1.40
313 314 315 316 317 318 319 320

9.50 7.35 367.18 13.85 6.09 8.97 1.40 0.86
321 322 323 324 325 326 327 328

16.27 9.72 668.62 48.80 42.37 42.49 13.43 19.10
329 330 331 332 333 334 335 336

7.82 0.83 0.82 2.47 0.93 0.92 145.60 5.03
337 338 339 340 341 342 343 344

5.42 20.60 2.66 6.79 1.39 5.58 0.90 5.01
345 346 347 348 349 350 351 352

1.05 17.24 7.30 0.54 1.18 2.22 18.57 7.19
353 354 355 356 357 358 359 360

3.93 1.44 397.54 0.59 203.15 89.45 0.59 0.59
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361 362 363 364 365 366 367 368

39.35 20.29 0.84 0.58 0.97 0.66 1.86 0.97
369 370 371 372 373 374 375 376

0.83 19.39 0.96 1.25 5.38 1.02 18.49 8.93
377 378 379 380 381 382 383 384

0.57 31.09 9.35 7.64 1,076.18 5.00 2.19 22.28
385 386 387 388 389 390 391 392

64.02 60.19 31.08 4.59 1.32 0.82 0.85 0.50
393 394 395 396 397 398 399 400

4.15 1.58 3.27 6.63 0.82 1.18 0.48 4.42
401 402 403 404 405 406 407 408

4.27 2.01 655.94 1.49 2.68 2.25 306.20 0.85
409 410 411 412 413 414 415 416

1.47 32.74 64.76 5.43 7.61 6.70 0.94 2.35
417 418 419 420 421 422 423 424

112.61 1.50 0.59 0.37 0.72 2.49 1.79 3.05
425 426 427 428 429 430 431 432

0.37 0.44 42.04 0.79 144.60 0.60 5.37 0.80
433 434 435 436 437 438 439 440

0.21 0.59 0.59 1.21 2.86 0.31 0.96 14.95
441 442 443 444 445 446 447 448

2.61 36.30 0.59 3.03 2.03 0.58 5.26 0.60
449 450 451 452 453 454 455 456

0.58 2.58 8.00 850.78 1.90 417.08 0.78 408.01
457 458 459 460 461 462 463 464

1.66 1.17 47.70 0.47 3.73 85.09 47.70 27.62
465 466 467 468 469 470 471 472

0.46 1.05 0.94 1.26 21.12 1.05 1.13 289.93
473 474 475 476 477 478 479 480

0.51 15.54 28.48 3.88 31.82 16.86 31.90 11.60
481 482 483 484 485 486 487 488

0.82 0.87 211.91 1.38 15.71 0.86 0.82 0.63
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489 490 491 492 493 494 495 496

11.83 0.83 2.00 0.94 9.94 29.82 5.56 7.66
497 498 499 500 501 502 503 504

93.57 37.85 0.31 17.28 4.93 8.89 0.94 0.84
505 506 507 508 509 510 511 512

27.18 1.16 47.70 1.16 32.95 0.59 53.10 39.35
513 514 515 516 517 518 519 520

13.40 5.50 0.58 10.80 5.09 4.94 0.95 0.83
521 522 523 524 525 526 527 528

24.14 1.17 3.91 46.53 1.03 40.00 8.93 0.57
529 530 531 532 533 534 535 536

31.12 9.35 8.29 1,076.18 5.02 2.19 22.28 64.02
537 538 539 540 541 542 543 544

60.19 34.81 4.59 1.32 0.82 0.85 0.51 4.15
545 546 547 548 549 550 551 552

1.58 3.27 6.63 0.82 1.18 0.48 3.82 4.27
553 554 555 556 557 558 559 560

2.01 655.94 1.49 8.60 2.25 304.92 0.83 1.43
561 562 563 564 565 566 567 568

7.66 7.51 5.43 7.61 6.13 0.94 2.33 112.61
569 570 571 572 573 574 575 576

1.50 0.59 0.37 0.72 2.49 1.79 3.05 0.37
S77 578 579 580 581 582 583 584

0.44 42.04 0.79 144.60 0.60 5.37 0.80 0.21
585 586 587 588 589 590 591 592

0.59 0.59 1.21 2.86 0.31 0.96 14.95 2.61
593 594 595 596 597 598 599 600

36.30 0.59 3.03 2.03 0.58 5.26 0.60 0.58
601 602 603 604 605 606 607 608

2.58 8.00 850.78 1.90 417.08 0.78 408.01 1.66
609 610 611 612 613 614 615 616

151 0.59 0.47 488.73 85.09 0.59 27.62 0.46
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617 618 619 620 621 622 623 624

1.05 0.95 1.26 21.12 1.05 1.13 289.93 0.51
625 626 627 628 629 630 631 632

15.54 28.48 3.88 31.82 17.86 31.90 11.60 0.82
633 634 635 636 637 638 639 640

0.87 185.01 1.38 15.71 0.86 0.82 0.63 11.83
641 642 643 644 645 646 647 648

0.83 2.00 0.94 9.94 29.82 5.56 7.66 14.37
649 650 651 652 653 654 655 656

37.85 0.31 17.28 4.93 8.89 0.95 0.84 29.20
657 658 659 660 661 662 663 664

0.04 1.00 31.76 74.13 76.57 18.06 98.67 1.09
665 666 667 668 669 670 671 672

3.00 16.17 4.76 12.52 10.45 1.35 8.00 6.23
673 674 675 676 677 678 679 680

663.92 1.60 0.48 1.44 5.88 35.85 97.25 0.85
681 682 683 684 685 686 687 688

0.45 227.93 4.75 156.54 106.35 1.06 9.20 14.35
689 690 691 692 693 694 695 696

8.88 3.21 0.97 30.08 33.67 35.56 118.16 33.71
697 698 699 700 701 702 703 704

32.60 35.48 4.21 618.13 611.27 42.00 618.98 11.56
705 706 707 708 709 710 711 712

697.45 35.76 611.57 611.38 54.96 618.41 350.92 651.42
713 714 715 716 717 718 719 720

722.30 74.85 613.60 12.82 625.38 11.75 36.27 54.96
721 722 723 724 725 726 727 728

562.70 618.41 105.68 611.13 35.15 64.26 554.69 618.41
729 730 731 732 733 734 735 736

54.96 91.52 54.96 619.05 33.74 618.61 23.35 10.92
737 738 739 740 741 742 743 744

10.43 89.33 0.46 3.58 47.70 29.88 90.74 0.18
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745 746 747 748 749 750 751 752

6.72 0.71 8.64 9.56 26.95 0.13 1.10 0.98
753 754 755 756 757 758 759 760

1.24 1.44 5.21 7.29 0.97 2.92 0.86 18.04
761 762 763 764 765 766 767 768

1.30 10.13 5.09 25.71 0.94 3.05 19.89 1.22
769 770 771 772 773 774 775 776

7.57 0.94 0.51 7.42 2.04 8.70 0.17 1.73
777 778 779 780 781 782 783 784

0.94 1.00 9.17 481 1.71 15.13 13.72 18.74
785 786 787 788 789 790 791 792

1.11 26.71 29.72 2.11 295.51 110.31 20.57 0.94
793 794 795 796 797 798 799 800

28.57 6.37 1.42 0.95 0.94 1.07 5.35 0.48
801 802 803 804 805 806 807 808

1.29 0.46 2.51 0.44 0.83 3.37 19.15 13.32
809 810 811 812 813 814 815 816

1.64 1.97 32.26 12.98 228.77 0.83 0.75 233.51
817 818 819 820 821 822 823 824

1.40 9.50 7.35 367.18 13.85 6.09 8.97 1.40
825 826 827 828 829 830 831 832

0.86 16.27 9.72 668.62 48.80 42.37 60.35 13.43
833 834 835 836 837 838 839 840

19.10 7.82 0.83 0.82 2.47 0.93 0.92 674.90
841 842 843 844 845 846 847 848

10.96 5.42 20.76 2.66 6.80 1.47 2.75 1.01
849 850 851 852 853 854 855 856

492.45 1.09 18.83 9.18 0.57 1.20 4.13 14.91
857 858 859 860 861 862 863 864

6.86 10.05 1.44 397.54 1.00 21.91 54.74 79.29
865 866 867 868 869 870 871 872

18.06 98.67 1.09 3.00 13.11 8.52 14.27 10.45
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873 874 875 876 877 878 879 880

1.35 8.00 6.23 663.92 1.60 0.51 1.30 5.81
881 882 883 884 885 886 887 888

35.85 9.68 0.85 0.45 271.96 4.75 81.67 106.35
889 890 891 892 893 894 895 896

1.06 9.20 14.35 9.29 3.21 0.96 30.08 27.28
897 898 899 900 901 902 903 904

35.58 29.26 33.72 397.54 47.70 64.35 32.95 0.59
905 906 907 908 909 910 911 912

53.10 39.35 13.40 0.84 0.58 0.97 0.66 2.14
913 914 915 916 917 918 919 920

0.95 0.83 19.39 0.96 1.02 3.49 1.03 17.14
921 922 923 924 925 926 927 928

8.99 0.57 22.27 9.35 8.29 1,234.45 5.00 2.19
929 930 931 932 933 934 935 936

22.28 61.18 60.19 34.86 4.59 1.32 0.83 0.86
937 938 939 940 941 942 943 944

0.51 4.15 1.64 3.27 3.30 0.82 1.21 0.48
945 946 947 948 949 950 951 952

3.82 5.88 35.85 97.25 0.85 0.45 227.93 4.75
953 954 955 956 957 958 959 960

156.54 106.35 1.06 9.20 14.35 8.88 3.21 0.97
961 962 963 964 965 966 967 968

30.08 33.67 35.56 118.16 33.71 32.60 35.48 4.21
969 970 971 972 973 974 975 976

618.13 611.27 42.00 618.98 11.56 697.45 35.76 611.57
977 978 979 980 981 982 983 984

611.38 54.96 618.41 350.92 651.42 722.30 74.85 613.60
985 986 987 988 989 990 991 992

12.82 625.38 11.75 36.27 42.85 560.76 706.14 32.42
993 994 995 996 997 998 999 1000

611.13 35.14 64.26 554.69 618.13 42.85 32.42 42.84
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1001 1002 1003 1004 1005 1006 1007 1008

619.05 33.72 618.33 24.26 10.72 32.63 301.85 0.46
1009 1010 1011 1012 1013 1014 1015 1016

11.75 36.27 54.96 562.70 618.41 105.68 611.13 35.15
1017 1018 1019 1020 1021 1022 1023 1024

64.26 554.69 618.41 54.96 91.52 54.96 619.05 33.74
1025 1026 1027 1028 1029 1030 1031 1032

618.61 23.35 10.92 10.43 89.33 0.46 3.58 47.70
1033 1034 1035 1036 1037 1038 1039 1040

29.88 90.74 0.18 6.72 0.71 8.64 9.56 26.95
1041 1042 1043 1044 1045 1046 1047 1048

0.13 1.10 0.98 215.38 11.75 36.27 54.96 562.70
1049 1050 1051 1052 1053 1054 1055 1056

618.41 105.68 611.13 35.15 64.26 554.69 618.41 54.96
1057 1058 1059 1060 1061 1062 1063 1064

91.52 42.85 618.13 33.72 618.61 23.35 10.72 13.82
1065 1066 1067 1068 1069 1070 1071 1072

63.39 0.46 3.58 47.70 22.24 283.59 0.18 6.80
1073 1074 1075 1076 1077 1078 1079 1080

0.72 8.64 10.81 26.95 0.25 1.10 0.98 215.38
1081 1082 1083 1084 1085 1086 1087 1088

11.75 36.27 54.96 562.70 618.41 105.68 611.13 35.15
1089 1090 1091 1092 1093 1094 1095 1096

64.26 554.69 618.41 54.96 32.42 42.85 34.24 33.74
1097 1098 1099 1100 1101 1102 1103 1104

705.08 23.35 45.44 10.43 247.05 0.46 3.58 0.59
1105 1106 1107 1108 1109 1110 1111 1112

26.64 93.94 0.18 6.89 0.71 8.70 9.56 26.95
1113 1114 1115 1116 1117 1118 1119 1120

0.13 1.10 1.02 215.38 705.08 23.35 45.44 10.43
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Appendix V

Relative Efficiency of 2013 and 2014

ID RE ID RE ID RE ID RE ID RE ID RE ID RE ID RE
1 4908 2 6.1 3 0.4 4 38.1 5 0.6 6 10.0 7 14.7 8 32.6
9 2.0 10 0.6 11 2.4 12 1.7 13 1.2 14 0.6 15 0.7 16 0.7
17 0.0 18 0.9 19 4.7 20 0.1 21 41.7 22 14.3 23 1.4 24 75.6
25 8.1 26 19.9 27 1383 28 12.2 29 1.3 30 26.9 31 79.3 32 7.5
33 81.2 34 7.4 35 0.0 36 1.4 37 0.4 38 1.2 39 5.7 40 0.0
41 0.2 42 8.7 43 0.0 44 0.0 45 0.1 46 0.0 47 1.5 48 0.0
49 1597.6 50 11 51 11 52 0.1 53 0.4 54 2.1 55 0.0 56 1.0
57 9.8 58 0.0 59 19.2 60 5.4 61 2.3 62 0.3 63 6.1 64 2.0
65 0.4 66 0.3 67 1.3 68 6.3 69 2.0 70 3.6 71 0.9 72 0.4
73 105.1 74 0.0 75 0.3 76 0.0 77 0.3 78 0.7 79 0.0 80 0.0
81 0.1 82 3.1 83 2.5 84 0.2 85 0.0 86 5.3 87 6.5 88 314
89 0.0 90 0.2 91 0.3 92 1.5 93 0.4 94 1.5 95 0.6 96 1.8
97 0.0 98 559.2 99 4.6 100 5122 101 0.7 102 524 103 2.1 104 0.1
105 0.3 106 11 107 4.1 108 16.0 109 17.9 110 67.2 111 11 112 11
113 2.3 114 3.2 115 12.2 116 0.7 117 1.0 118 13.8 119 0.0 120 135
121 248 122 0.5 123 77.5 124 27.0 125 77.5 126 28.2 127 0.7 128 2.1
129 27.2 130 3.4 131 9.3 132 1.0 133 1.0 134 0.8 135 1.5 136 0.0
137 438 138 1.0 139 1.9 140 11.2 141 135 142 18.3 143 14.7 144 92.2
145 0.8 146 10.0 147 3.2 148 7.3 149 0.0 150 0.0 151 255 152 0.0
153 0.1 154 53.4 155 87.7 156 1925 157 43.9 158 86.0 159 2.6 160 0.4
161 319 162 5.0 163 17.2 164 12.9 165 1.7 166 1.0 167 0.0 168 1612.1
169 1.7 170 0.1 171 0.5 172 141 173 85.5 174 9.9 175 2.1 176 11
177 131.7 178 3.1 179 714 180 5.1 181 0.1 182 8.0 183 12.5 184 1.2
185 7.8 186 1.5 187 73.1 188 66.3 189 31.0 190 70.4 191 4.3 192 79.4
193 21.0 194 5.1 195 766.4 196 756.7 197 5.2 198 1617.0 199 18.6 200 0.4
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201
209
217
225
233
241
249
257
265
273
281
289
297
305
313
321
329
337
345
353
361
369
377
385
393
401
409
417
425
433

61.6
1.9
154
80.6
213.8
0.0
3.7
1.3
0.0
0.0
3.4
15.9
0.5
0.1
1.5
41.5
10.2
4.7
2.6
0.2
25.0
0.0
0.4
0.2
0.0
3.0
0.4
12.1
0.0
0.0

202
210
218
226
234
242
250
258
266
274
282
290
298
306
314
322
330
338
346
354
362
370
378
386
394
402
410
418
426
434

260.0
78.9
0.1
68.0
0.6
3.0
0.1
13.3
0.0
22.3
38.8
1.2
1.8
4.1
0.0
14.6
0.0
0.0
151
0.2
0.3
36.5
30.8
72.3
0.3
0.0
0.0
2.0
0.0
0.0

203
211
219
227
235
243
251
259
267
275
283
291
299
307
315
323
331
339
347
355
363
371
379
387
395
403
411
419
427
435

1463.2
0.0
1554.6
77.1
0.1
0.2
0.9
41.3
9.7
3.5
0.0
0.0
11
331
178.4
331
0.0
3.2
18.6
545
0.1
0.6
9.1
79.2
1.4
325
10.4
1.5
55.1
0.0

204
212
220
228
236
244
252
260
268
276
284
292
300
308
316
324
332
340
348
356
364
372
380
388
396
404
412
420
428
436

75.0
216.0
0.9
88.1
2.6
65.6
1.3
0.0
0.0
0.2
743.4
0.0
0.4
16.3
0.1
2.6
2.2
8.9
0.0
0.0
0.2
0.0
3.7
0.8
0.3
0.2
0.0
0.6
0.0
0.7
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205
213
221
229
237
245
253
261
269
277
285
293
301
309
317
325
333
341
349
357
365
373
381
389
397
405
413
421
429
437

12.8
0.3
8.3
993.3
39.0
0.1
0.0
5.3
0.2
0.4
97.1
0.1
8.6
2.1
1.7
1.4
2.3
1.5
0.0
354
0.0
0.3
1461.9
0.0
2.0
6.8
3.7
0.0
1.6
2.5

206
214
222
230
238
246
254
262
270
278
286
294
302
310
318
326
334
342
350
358
366
374
382
390
398
406
414
422
430
438

18.9
88.3
723.9
0.0
2.1
0.1
2.2
8.5
0.0
0.0
8.5
13.6
195
0.0
0.0
5.6
0.0
4.9
0.5
3.6
0.0
0.1
4.0
0.0
0.0
0.2
0.0
0.1
0.5
0.0

207
215
223
231
239
247
255
263
271
279
287
295
303
311
319
327
335
343
351
359
367
375
383
391
399
407
415
423
431
439

850.2
39.8
1.3
18.8
0.0
0.0
15.9
2.9
0.0
47.7
2.3
0.0
9.5
57.7
0.1
0.2
0.2
2.1
9.5
0.0
0.7
0.0
3.0
0.7
0.2
780.2
0.3
0.1
131
1.1

208
216
224
232
240
248
256
264
272
280
288
296
304
312
320
328
336
344
352
360
368
376
384
392
400
408
416
424
432
440

16.5
72.3
138.3
4.4
0.9
0.3
1.6
10.3
0.3
0.0
10.2
3.3
0.0
0.0
11
0.0
2.9
4.0
11.7
0.1
0.0
7.9
56.8
0.0
0.2
0.0
0.0
0.4
0.0
19.5



441
449
457
465
473
481
489
497
505
513
521
529
537
545
553
561
569
577
585
593
601
609
617
625
633
641
649
657
665
673

2.8
0.0
0.3
0.0
0.3
0.8
30.1
40.5
1.3
2.2
61.5
40.8
52.6
3.9
0.0
1.4
3.8
0.4
0.0
88.0
2.9
0.0
0.1
0.1
0.0
0.7
49.4
0.0
7.6
828.7

442
450
458
466
474
482
490
498
506
514
522
530
538
546
554
562
570
578
586
594
602
610
618
626
634
642
650
658
666
674

31.6
0.6
0.0
0.0
0.1
0.4
0.1
1.8
0.1
0.0
1.8
0.0
0.1
2.9
1592.7
18.7
0.1
14.5
0.0
0.2
0.6
1.5
2.4
8.0
6.3
4.9
0.3
0.0
9.1
2.1

443
451
459
467
475
483
491
499
507
515
523
531
539
547
555
563
571
579
587
595
603
611
619
627
635
643
651
659
667
675

14
4.1
3.1
0.3
14
287.9
0.0
0.8
121.5
0.3
0.2
0.1
5.5
16.9
0.0
4.0
0.0
0.0
0.5
0.0
82.6
0.5
0.0
0.0
0.2
0.0
151
7.6
5.9
0.0

444
452
460
468
476
484
492
500
508
516
524
532
540
548
556
564
572
580
588
596
604
612
620
628
636
644
652
660
668
676

2.4
1384.4
0.1
0.0
0.5
1.1
0.0
7.5
0.1
0.1
2.5
940.7
1.7
0.0
21.9
9.5
0.2
5.9
0.1
0.1
0.0
347.0
5.2
3.4
0.2
0.0
11.7
2.4
5.5
3.5
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445
453
461
469
477
485
493
501
509
517
525
533
541
549
557
565
573
581
589
597
605
613
621
629
637
645
653
661
669
677

5.1
0.1
2.4
0.6
0.0
21.4
8.7
12.6
83.9
1.4
0.0
12.2
0.9
0.0
1.3
8.0
0.1
0.0
0.4
0.5
1012.8
0.1
0.0
23.4
0.0
17.3
7.1
200.0
121
5.0

446
454
462
470
478
486
494
502
510
518
526
534
542
550
558
566
574
582
590
598
606
614
622
630
638
646
654
662
670
678

0.5
55.8
1.2
2.0
14.9
2.2
1.4
9.0
0.0
0.0
5.2
0.1
0.7
0.1
378.1
0.1
0.1
6.4
1.5
1.9
1.3
0.0
0.2
81.3
11
4.9
2.4
0.0
0.2
91.2

447
455
463
471
479
487
495
503
511
519
927
535
543
551
559
567
575
583
591
599
607
615
623
631
639
647
655
663
671
679

13.4
0.1
2.9
0.7
23.1
0.0
0.0
0.7
131
0.1
0.1
0.0
1.2
0.1
0.4
5.7
7.7
2.0
0.1
0.0
453.4
3.5
0.2
17.4
0.0
0.0
0.7
239.6
19.9
20.8

448
456
464
472
480
488
496
504
512
520
528
536
544
552
560
568
576
584
592
600
608
616
624
632
640
648
656
664
672
680

0.0
16.4
9.2
545.4
115
0.8
1.4
0.0
0.0
1.1
0.0
37.2
3.3
11.2
1.6
96.3
0.0
0.5
6.3
0.0
0.0
1.2
0.2
0.0
0.1
17.3
74.3
0.0
4.6
0.0



681
689
697
705
713
721
729
737
745
753
761
769
77
785
793
801
809
817
825
833
841
849
857
865
873
881
889
897
905
913

0.1
0.4
0.1
609.6
1753.8
1399.2
11.7
3.6
3.9
1.0
3.4
8.7
0.8
0.0
41.3
0.6
2.4
0.7
0.2
0.0
0.0
376.0
9.1
61.7
0.0
15.5
1.1
6.6
0.2
0.0

682
690
698
706
714
722
730
738
746
754
762
770
778
786
794
802
810
818
826
834
842
850
858
866
874
882
890
898
906
914

12.3
0.0
42.6
91.0
0.0
459.4
0.1
3.2
0.6
3.6
0.0
0.2
2.5
23.3
21.8
0.4
6.7
13.7
0.1
0.0
9.2
0.0
7.3
130.3
0.0
0.0
7.5
0.5
48.7
0.0

683
691
699
707
715
723
731
739
747
755
763
771
779
787
795
803
811
819
827
835
843
851
859
867
875
883
891
899
907
915

0.3
0.8
5.5
6.2
1561.4
131.9
13.9
0.0
0.0
4.6
12.4
1.3
2.0
10.2
1.9
1.9
42.6
251
0.1
0.4
21.1
0.1
0.6
0.8
2.6
0.0
1.7
0.2
0.9
14.8

684
692
700
708
716
724
732
740
748
756
764
772
780
788
796
804
812
820
828
836
844
852
860
868
876
884
892
900
908
916

394.8
73.2
651.5
1.2
7.2
800.9
33.3
0.0
115
18.5
0.0
5.5
0.0
0.1
0.7
0.0
9.4
484.9
0.2
0.0
2.2
0.5
186.3
1.2
124.0
0.0
0.4
0.1
0.0
0.7
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685
693
701
709
717
725
733
741
749
757
765
773
781
789
797
805
813
821
829
837
845
853
861
869
877
885
893
901
909
917

0.2
1.7
532.9
13.1
775.5
1.9
2.2
41.7
35.2
0.0
2.4
2.5
0.4
121
0.4
0.0
91.9
10.0
20.6
0.1
0.8
0.0
0.8
6.1
0.0
336.7
0.0
0.1
1.0
0.0

686
694
702
710
718
726
734
742
750
758
766
774
782
790
798
806
814
822
830
838
846
854
862
870
878
886
894
902
910
918

0.9
0.0
99.3
20.3
5.1
156.5
1560.0
72.8
0.1
0.0
1.7
114
0.8
331
0.5
0.2
0.4
2.4
7.9
0.0
0.0
0.6
17.5
6.5
0.0
0.3
0.0
27.8
1.0
0.0

687
695
703
711
719
727
735
743
751
759
767
775
783
791
799
807
815
823
831
839
847
855
863
871
879
887
895
903
911
919

3.2
68.7
490.9
916.7
41.9
474.5
0.1
4.5
1.0
0.2
24.7
0.0
0.9
0.0
4.1
0.1
0.6
4.2
11
1.1
0.0
6.0
28.8
2.7
0.0
0.3
0.0
0.1
0.5
0.1

688
696
704
712
720
728
736
744
752
760
768
776
784
792
800
808
816
824
832
840
848
856
864
872
880
888
896
904
912
920

0.5
29.5
28.7
0.4
9.9
1573.2
9.5
0.0
2.3
0.6
0.5
4.2
47.3
0.5
0.4
7.0
186.2
1.1
0.1
47.6
0.8
50.9
114.7
0.0
0.0
180.3
115
0.0
0.2
0.1



921
929
937
945
953
961
969
977
985
993
1001
1009
1017
1025
1033
1041
1049
1057
1065
1073
1081
1089
1097
1105
1113

4.7
17.8
0.4
0.0
11.0
3.9
632.3
533.0
30.8
981.3
807.9
8.5
12.1
406.5
47.9
0.2
1480.0
0.0
82.7
0.6
0.6
55.5
37.9
67.9
0.0

922
930
938
946
954
962
970
978
986
994
1002
1010
1018
-1026
1034
1042
1050
1058
1066
1074
1082
1090
1098
1106
1114

0.8
321
0.8
0.0
0.4
0.2
1488.4
47.9
80.4
0.0
4.3
4.7
207.7
20.4
220.4
1.4
144.3
14.8
0.3
21.6
4.7
0.5
30.5
81.6
0.0

923
931
939
947
955
963
971
979
987
995
1003
1011
1019
1027
1035
1043
1051
1059
1067
1075
1083
1091
1099
1107
1115

76.0
87.1
0.0
0.0
1.8
86.3
105.9
79.4
28.6
110.7
154
1.4
1505.8
0.5
0.4
0.1
606.4
14.7
3.1
0.6
139.8
30.6
31.5
0.5
0.1

924
932
940
948
956
964
972
980
988
996
1004
1012
1020
1028
1036
1044
1052
1060
1068
1076
1084
1092
1100
1108
1116

12.3
119.0
0.0
42.0
9.3
128.4
357.7
854.7
21.4
235.8
61.8
695.2
131.0
0.5
5.9
562.7
1.9
82.1
0.0
0.1
490.4
7.1
9.2
0.4
541.8

925
933
941
949
957
965
973
981
989
997
1005
1013
1021
1029
1037
1045
1053
1061
1069
1077
1085
1093
1101
1109
1117

6.0
6.1
0.0
0.0
11.7
6.3
7.6
1043.2
51.7
1479.3
3.2
79.4
93.6
77.9
1.7
18.9
83.9
448.4
56.0
0.0
360.3
82.6
443.7
0.0
614.5

926
934
942
950
958
966
974
982
990
998
1006
1014
1022
1030
1038
1046
1054
1062
1070
1078
1086
1094
1102
1110
1118

496.0
1.0
0.3
0.0
1.0
12.2
609.7
1754.5
694.2
58.5
11.3
0.7
133.8
0.4
11
0.0
12.7
3.0
0.2
0.1
0.6
3.1
1.2
0.5
13.6

927
935
943
951
959
967
975
983
991
999
1007
1015
1023
1031
1039
1047
1055
1063
1071
1079
1087
1095
1103
1111
1119

2.3
0.3
0.2
0.9
0.1
86.4
1.7
181.8
88.0
344
7.2
1483.9
1560.7
0.5
23.3
94.7
154
0.3
0.2
0.9
218.0
87.3
3.9
0.5
0.2

928
936
944
952
960
968
976
984
992
1000
1008
1016
1024
1032
1040
1048
1056
1064
1072
1080
1088
1096
1104
1112
1120

1.7
0.4
0.0
5.9
1.2
10.0
30.3
534.9
84.7
2.3
11
38.2
195
116.2
15.9
239.2
7.1
0.7
17.3
24.9
87.4
343
0.7
23.6
3.7
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