PAGE  
4

g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, j}!flgs afof]d]l^«s pk;d'x P;=1_

j}!flgs afof]d]l^«s pk;d'x P;=1 :t/sf] v"nf k|ltof]lutf b"O{ efudf x"g]% . efu klxnf]df lnlvt k/LIff / efu b"O{df cGt/aftf{ . lnlvt k/LIff b]xfo cg";f/ ljifox¿df cfwfl/t x"g]% . v"Nnf k|ltof]lutfsf] k')ff{° 100 / k/LIff ;do b"O{ #)^f x"g]% . 

pQm kbsf] nflu Go'gtd of]Uotf ;DalGwt s[lif ljifodf :gftsf]Q/ pkflw k|FKt u/]sf]x"g" kg]{% . 

lnlvt k/LIffsf cfwf/x¿ 

efu-Ps

	qm=;+
	ljifo
	k')ff{°
	k/LIff k|)ffnL
	k|Zg ;+Vof
	c° ef/

	1
	;DalGwt ljifosf] cfwf/e't !fg
	50
	j:t"ut jx"pQ/ j:t"ut %f]^f]pQ/
	40 

5 


	40

10

	2
	;DalGwt ljifodf ePsf k|ljlwx¿sf] gjLgtd !fg
	25
	ljifout 

%f]^f]%f]^f] pQ/
	5


	25

	3
	;DalGwt ljifodf ;d:of ;dfwfg
	15
	ljifout nfdf] pQ/
	1 
	15

	4
	g]kfn s[lif cg";Gwfg kl/ifb\;¤u ;DalGwt ljifosf] !fg 
	10
	ljifout pQ/
	1


	10


b|i^JoM
-1_ :jLs[t kf&\oqmd adf]lhd lnOg] lnlvt k/LIffsf] plt)Ff{° 50 k|ltzt x"g] % . kbk'lt{ ;ldltsf] sfo{ljlw 2061 adf]lhd lnlvt k/LIffaf^ %gf}^ x"g] pd]b\jf/x¿nfO{ efu b"O{sf] cGt/aftf{df ;fd]n u/fOg] % . v"nf tk{m cGt/aftf{sf] k')ff{° 30 / z}lIfs of]Uotfsf] c° 10, s[lt 5 / cltl/Qm pkflw 5 c°sf] x"g]% . cGtaftf{df ;kmn x"g 50 k|ltzt c° k|fKt ug"{ kg]{% .
-2_
j:t"ut / laifoutsf] pQ/ k"l:tsf leGbfleGb} x"g ;Sg]% . k/LIff ;dfKt ePkl% k|Zgkq / pQ/k"l:tsf b"j} lkmtf{ ug"{ kg]{% .

-3_
kf&\oqmddf ;dfj]z ePsf ;a} kf&\of+zx¿af^ oyf;+ej k|Zg ;f]lwg] % .

-4_
kf&\oqmddf h];"s} n]lvPsf] ePtfklg kf&\oqmddf k/]sf P]g lgodx¿ k/LIffsf] ldlt eGbf 3 dlxgf cufl* ;+zf]wg ePsf] jf ;+zf]wg eO{ x^fOPsf jf yk u/L ;+zf]wg eO{ sfod /x]sfnfO{ o; kf&\oqmddf k/]sf] ;+´g" kb{% .

-5_
kf&\oqmd ldlt 2060 a}zfvkl% k|sflzt lj!fkgb]lv nfu' x"g]% .

efu-b"O{

-s_
cGt/aftf{ - k')ff{° 30   


-v_
z}lIfs of]Uotf - k')ff{° 10


-u_
cltl/Qm pkflw 5 / s[lt 5

Nepal Agricultural Research Council

Syllabus for Scientist (S-1)

Open and internal competition examination

Sub Faculty - Biometry
Part I.
Statistical Theory and Methods

Probability 

Definitions of Probability. Sampling with and without replacement.  Joint probability, marginal and conditional probability, independence. Laws of probability.  Bayes' Theorem.

Distribution theory

Random variables.  Discrete and continuous random variables.  The probability density function.  Cumulative distribution function. 

Expectation of functions of a random variable.  Mean and Variance.

Standard distributions and their use in modelling, including Binomial, Geometric, Poisson, Negative binomial, Discrete uniform, Normal, Exponential, Gamma, Beta, Weibull, Cauchy, Lognormal.

Joint, marginal and conditional distributions.  Independence.  Covariance, correlation and partial correlation.  The multivariate Normal and Multinomial distributions.

Probability generating function.  Moment generating function.  Applications of generating functions.  Distribution of sums of random variables, and of sample mean. Central limit theorem.

The z, t, Chi-squared and F distributions, and their use as sampling distributions, including definitions in terms of N(0,1) random variables.

Part II.
Applied Statistics

General linear model

Least squares. Models for simple and multiple regression and for analysis of variance and covariance.  Estimation of variance.  Interval estimates of parameters.  Importance of assumptions.  Transformation of variables.  Linearizing other models, e.g. multiplicative models and growth curves.

Proof of standard results for multiple regression (matrix notation).

Analysis of Variance (ANOVA) and Regression analysis

Analysis of variance for cross-classifications, with replication.  Fixed and random effects; variance components.  Nested forms.  Application to data collected in experiments or by sampling.

Estimation of variance components.

Multiple regression:  choice of variables, regression diagnostics, analysis of residuals, serial correlation in time series. Use of indicator variables.  Detection of influential observations.

Linear Covariate Analysis. Various situations where they are used and interpretations. 

Nonparametric methods

Nonparametric statistics. Situations where they are appropriate.

Data types. Scales of measurement.

Binomial test, Chisquare tests (one-way and two-way), Fisher’s Exact test, Cochran Q test.

Kolmogorov-Smirnov test, Wilcoxon Signed Ranks test, Median test, Friedman Two-way ANOVA, Kruskal-Wallis One-way ANOVA, Spearman Rank Correlation, Kendall Coefficient of Concordance. 

Multivariate methods

Multivariate population: Location vector, Dispersion matrix and Multivariate normal distribution. Bivariate and Multivariate analysis of variance. Biplot or AMMI analysis. Principal components analysis. Cluster analysis: Distance or similarity measures and linkage methods used in the classification.  Discriminant analysis: calculation of discriminant function and probability of misclassification. 

Part III.
Design and Analysis of Experiments and Surveys.

Design and Analysis of Experiments

Randomization, replication, blocking.  Factorial treatment structure.  Confounding, partial confounding and fractional replication in 2n experiments.  Rectangular and Square Lattices. Balanced incomplete blocks. 

Analysis of completely randomized experiments, randomized complete blocks, Latin squares, factorial designs, balanced incomplete blocks.  General linear contrasts among treatments.  Assumptions of linear model analysis.  Analysis of residuals.  Transformations.  Missing values and  methods of estimation.

Analysis of variance appropriate for each design.

Partition of sums of squares. Single degree of freedom contrasts.

Significance tests and confidence intervals for treatment means and contrasts.  Interpretation of results.  Robustness of analysis of variance to non-Normality, non-constant variance etc.

Design and Analysis of Surveys

Sample Survey Design. Description of Population or Sampling frame. Determination of Sample size. Design Effects. Simple Random Sampling. Multistage Sampling. Strata. Clusters. PPS Sampling. 

Computing Variances from multistage sampling designs. Jackknife and Bootstrap methods and where they might be of use.

Design of Questionnares. Methods of coding responses. Data entry and validation.   

Part IV.
Computer Use

General Knowledge and Maintenance Skill

Handling and Care of commonly used Hardware. General idea about Components – Processor Type, Memory, Hard disk, etc.

System Maintenance – use of Antivirus, Diskscan, Defrag, Rescue, etc.

Software Use

Installation and Uninstallation of Software. Knowledge of use of a TEXT EDITOR e.g. DOS EDIT or NOTEPAD. Experience with Word Processor, Spreadsheet and Database Packages.
Computing

Skill in the use of QBasic or any OTHER Programming Language.

Skill in the use of any one commonly available Statistical Analysis Package and Script (Macro) handling. 

Simulation

System Simulations. Various methods and their applications.

Generation of uniform pseudo-random numbers; testing for uniformity. 

Methods of generating random numbers from common distributions. Methods for Binomial, and Normal.

/The End  

Model of Questions for (Biometrician, Scientist-1)
Q. No. 1(a) Multiple Choice questions.

 



Total marks 40

There will be 40 such parts carrying 1 mark each:

In an investigation, certain number of varieties were tested for tolerance to gall-midge insect attack. Number of infested plants per unit area were obtained for each variety. To differentiate the varieties for levels of the tolerance (or lack thereof), the appropriate method of analysis would be,

(1) Analysis of Variance

(2) Regression

(3) Chisquared Test

(4) Loglinear Analysis

      Q. No. 1(b) Short Objective Answers. 





Total marks 10

There will be 5 such parts carrying 2 marks each:
An agronomist found the relationship Y = 1486 + 25 N   between yield of a crop (Y) and applied nitrogen level (N), both in kg/ha. What do the numbers in the equation mean? 

Q. No. 2   Short Notes/Answers. 





Total marks 25

There will be 5 such parts carrying 5 marks each:
What is a Null Hypothesis? For a one tailed Alternative Hypothesis, draw a diagram to show Level of Significance, Critical Point for Rejection, and the Region of Rejection for the Null Hypothesis. What is Type I Error?

Q. No. 3  Descriptive Answer (Problem Solving). 



Total marks 15

There will be 1 such part carrying 15 marks:

Twelve highly promising maize composites are to be tested in the midhill conditions of Nepal for spring season planting and selected on the basis of yield. Assume there are 6 locations involved for testing and 3 years of repetitions required. What experimental design do you suggest? What kinds of factors (fixed or random) are locations and years? 

Construct the ANOVA table for combined analysis of varieties and locations (forget years) showing the sources of variation and degrees of freedom and interpret it. What statistics will determine if a single variety will be recommended for all locations or different varieties will be needed for different locations?  Discuss various assumptions involved in the of ANOVA. How will you present the final results in a research journal? 

Q. No. 4   Short Objective Answers related to NARC.  


Total marks 10

There will be 10 such parts carrying 1 mark each:

Give the name of the Director of Livestock and Fisheries or the Director of Crops and Horticulture at NARC.
