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RAN-1908060202060003
M. Com. (Sem.-II) Examination April - 2026

Advanced Statistics (Paper-VI)

Time: 2 Hours ] [ Total Marks: 50

k|Q“p : / Instructions

(1) D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
 Fill up strictly the above details on your answer book.

(2) âñ “„bf 1 afrS>eps R>¡.
 Question No. 1 is compulsory.

(3) S>dZu bpSy>“p NyZ âñ“p k„‘|Z® NyZ v$ip®h¡ R>¡.
 Marks to the right indicate full marks for the question.

Seat No.:

Student’s Signature

Q. 1.  Briefly answer the following questions 10
  “uQ¡“p âñp¡“p V|„$L$dp S>hpb Ap‘p¡.
 1. What is Heteroscedasticity?

  rhjd rhQfZsp A¡V$¹g¡ iy„?
 2. What is Stationary Time Series?

  õ’rNs kpdpreL$ î¡Zu A¡V¹$g¡ iy„?
 3. What are the two main components of time series?

  kpdpreL$ î¡Zu“p b¡ dy¿e OV$L$p¡ S>Zphp¡.
 4. The term of time series {ut : t = 1, 2, 3 ... n} is ut = A sin 

2
w

tr
 + ∈t, what is ∈t?

  kpdpreL$ î¡Zu {ut : t = 1, 2, 3 ... n} “y„ ‘v$ ut = A sin 
2
w

tr
 + ∈t Äep ∈t A¡ iy„ R>¡?

 5. Write two characteristics of Disturbance?

  ÓyqV$ Qgp¡“p b¡ gnZp¡ kdÅhp¡.
  
Q. 2. (A) Explain in detail Multicollinearity   07
  Ap„sf klk„b„^ rhj¡ rhõs©s kdS> Ap‘p¡ 

 (B) Explain Generalized least Square Method. Also state the Aitken's theorem. 07
  ìep‘L$ Þe|“sd hN®“u fus kdÅhu A¡eV$uL$““y„ âd¡e gMp¡. 

OR

Q. 2. (A) Explain with illustration that method of least square can not be used due to 07

  multicollinearity. 
  Ap„sfkb„^p¡“¡ guO¡ Þe|“sd hNp£“u fus L¡$d D‘ep¡Nu ’su “’u Dv$plfZ krls kdÅhp¡. 
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 (B) y1, y2, y3, are uncorrelated random variables with known equal variance σ2 and 07

  its simple linear model yi = β0 + β1 log10 xi+ Ui, i = l, 2, 3,..n, and if pre-established
  values of X are, x1 = 10, x2 = 100, x3 = 1000, then obtain the least square estimator
  of the parameters β0 and β1 by using generalized linear model. Also obtain its variance
  and Co-variance.

  ^pfp¡L¡$ y1, y2, y3, A¡ kdp“ rhQfZ σ2 ^fphsp Aklk„b„r^s ev$ÃR>p¡ Qgp¡ R>¡ A“¡ s¡“y„ kfm 
  kyf¡M kduL$fZ yi = β0 + β1 log10 xi+ Ui, i = l, 2, 3,..n, A“¡ Qg X “u ‘|h®õ’pr‘s qL„$dsp¡ 

x1 = 10, x2 = 100, x3 = 1000 sp¡ β0 A“¡ β1 “p Þe|“sd hN® ApNZL$p¡ d¡mhp¡. s’p s¡d“p 
rhQfZ A“¡ klrhQfZ d¡mhp¡ 

Q. 3. (A) If the serial correlation of second order auto regressive series  07
  Ut+2 + a ut+1 + but = ∈t+1, are (1) r1 = 0.9 and r2= –0.2 (2) rl = –0.3 and r2 = –0.6 

	 	 then	find	the	values	of	constant	a	and	b.

  qÜsue L$np“u õhr“es kb„^ î¡Zu Ut+2 + a ut+1 + but = ∈t+1 “p î¡ZuNs klb„^p„L$p¡ 
  Å¡, (1) r1 = 0.9 A“¡ r2= –0.2 (2) rl = –0.3 A“¡ r2 = –0.6   
 (B) Find the values of serial correlation r1 and r2 for the second order autoregressive 07
  series Ut+2 –0.6ut+1 + 0.2 ut = ∈t+2. 
  qÜsue L$np“u õhr“es k„b„^ î¡Zu Ut+2 –0.6ut+1 + 0.2 ut = ∈t+2 lp¡e sp¡ î¡ZuNs 
  klk„b„Op„L$ r1 A“¡ r2 “u L$uds d¡mhp¡. 

OR

 (A) Explain in detail: Stationary time series  07

  õ’rNs kpdpreL$ î¡Zu rhNs¡ kdÅhp¡  
  
 (B) Explain in detail: periodogram Analysis  07

  Aphs}sp Apg¡M ‘©’½$fZ“y„ hZ®“ L$fp¡.   
  
Q. 4. (A) Estimate the value of α and β by least square method for a bivariate linear model. 06

  Yi = α + βxi + ei, where i = 1, 2, 3.. .n.

  qÜQg kyf¡M dp¡X¡$g Yi = α + βxi + ei Äep„ i = 1, 2, 3.. .n. dpV¡$ Þe|“sd hNp£“u fus¡ α A“¡
  β “y„ AÞhep¡S>“ L$fp¡.  

  
 (B) The term of time series {ut: t = 1, 2, 3... n} is ut = A sin 

2 t

w
r

+ ∈t, where ∈t is  06

  uncorrelated random variable with mean zero and qual variance σ2. If E(ut) = 0

	 	 then	prove	that	the	serial	coefficient	of	correlation	of	kth order of the series {ut}

  is Pk = a cos 
2 t

w
r

 and the curve of correlation of Pk against k is sinusoidal.

  kpdpreL$ î¡Zu {ut: t = 1, 2, 3... n} “y„ ‘v$ ut = A sin 
2 t

w
r

+ ∈t Äep„ ∈t i|Þe dÝeL$ A“¡ 

  kdp“ rhQfZ σ2 ^fphsp¡ Aklk„b„r^s epv¹rR>L$ Qg R>¡. Å¡ E(ut) = 0 lp¡e sp¡ bsphp¡ L¡$ 

  î¡Zu {ut} “p¡ k L$np“p¡ î¡ZuNs klkb„^pL$ Pk = a cos 
2 t

w
r  R>¡. A“¡ Pk rhê$Ý^ k “p¡ 

klk„b„^pg¡M A¡L$ kpC“ykp¡BX¡$g Apg¡M R>¡.?



RAN-1908060202060003 ] [ 3 ] [ 80 ] P
7
6
3
0

OR

 (A) For the following bivariate data, test the hypothesis H0: β1 = 0 against  06

  H1 : β1	>	0	at	1%	level	of	Significance.

  “uQ¡“u dprlsu ‘f’u H0: β1 = 0 ‘qfL$ë‘“p “y„ H1 : β1 > 0 rhê$Ù ‘funZ L$fp¡.  

X 4 10 12 14 6 8 16 18 20 12

y 12 8 6 8 10 8 6 6 12 4

 (B) Give the difference between Cyclic and Oscillatory Time Series 06

  Qq¾$e A“¡ v$p¡g“iug kpdpreL$ î¡Zu hÃQ¡“p¡ saphs S>Zphp¡.  
  


