
L¡m£e p¡¢l 
(Time Series) 

 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
pj­ul f¢lhaÑ­el p¡­b p¡­b A¡j¡­cl °ce¢¾ce S£he f¢lQ¡me¡l p¡­b pw¢nÔø ¢h¢iæ 
¢S¢e­pl HLV¡ f¢lhaÑe mrÉ Ll¡ k¡uz ®kje, pj­ul f¢lhaÑ­e S¢j­a Evf¡c­el 
f¢lhaÑe, â­hÉl j§­mÉl f¢lhaÑe, ®c­nl ¢nr¡l j¡­el f¢lhaÑe CaÉ¡¢cz pj­ul f¢lhaÑ­e 
f¢lh¢aÑa abÉ l¡¢n­L L¡m£e p¡¢l h­mz H CE¢e­V pj­ul f¢lhaÑ­e âhÉ j§mÉ, Evf¡ce 
CaÉ¡¢cl ®Le f¢lhaÑe qu, L£ L£ Evf¡cL f¢lhaÑ­el L¡lZ ¢q­p­h L¡S L­l H…­m¡ ¢e­u 
A¡­m¡Qe¡ Ll¡ q­u­Rz L¡m£e p¡¢ll H CE¢e­V ®j¡V c¤¢V f¡W l­u­Rz fÐbj f¡­W L¡m£e p¡¢l 
Hhw Hl HLV¡ Ef¡c¡e, N¢ad¡l¡ pð­å A¡f¢e S¡e­a f¡l­hez ¢àa£u f¡­W S¡e­a f¡l­he, 
L¡m£e p¡¢ll h¡L£ Ef¡c¡e…­m¡ pð­å, AbÑ¡v Ga¤S­ic, Qœ²œ²¢jL EW¡e¡j¡ Hhw A¢eu¢ja 
­ic pÇf­LÑz A¡p¤e, a¡q­m fkÑ¡uœ²­j ¢h¢iæ f¡­W k¡Ju¡ k¡Lz 
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CE¢eV-7 fªù¡-239 

CE¢eV-7 
f¡W-1 : L¡m£e p¡¢l J N¢ad¡l¡l f¢lj¡f 

(Time Series and Calculation of Movement) 
f¡­Wl E­ŸnÉ 

HC f¡W ®n­o A¡f¢e  
 L¡m£e p¡¢ll pw‘¡ hÉ¡MÉ¡ Ll­a f¡l­he 
 L¡m£e p¡¢ll ¢h¢iæ Ef¡c¡­el e¡j hm­a f¡l­he 
 L¡m£e p¡¢ll ¢h¢iæ j­Xm…­m¡l pw‘¡ hZÑe¡ Ll­a f¡l­he 
 L¡m£e p¡¢ll …l¦aÅ h¡ hÉhq¡l hZÑe¡ Ll­a f¡l­he 
 L¡m£e p¡¢ll Ef¡c¡e, N¢ad¡l¡l f¢lj¡fpj§q hÉ¡MÉ¡ Ll­a f¡l­he 
 N¢ad¡l¡l f¢lj¡­fl ¢h¢iæ fÜ¢a­a abÉpj§q­L ®mM-Hl j¡dÉ­j EfÙÛ¡fe Ll­a 

f¡l­hez 

L¡m£e p¡¢l L£ 
A¡f¢e S¡­ee ®k pj­ul f¢lhaÑ­el p¡­b p¡­b ®L¡e abÉp¡¢l, ®kje - ®L¡e ¢S¢e­pl 
Evf¡ce h¡ c¡j H…­m¡l f¢lhaÑe quz dl¦e, 1 ¢hO¡ S¢j­a 1980 p¡­m 20 je d¡e 
Evf¡¢ca q­m¡ Hhw HLC S¢j­a 1981 p¡­m 25 je d¡e Evf¡¢ca q­m¡z a¡q­m fÐnÀ 
S¡­N, Evf¡ce hª¢Ül L¡lZ L£? AeÉ¢c­L Evf¡ce qÊ¡pJ q­a f¡laz HC ®k pj­ul p¡­b 
Qm­Ll f¢lhaÑe - hÉhp¡u h¡ AbÑe£¢a­a Hl ¢h­nÔoZ AaÉ¿¹ …l¦aÅf§ZÑz L¡lZ A¡f¢eC 
hm¤e, h¡wm¡­c­nl SepwMÉ¡l hª¢Ül p¡­b p¡­b M¡cÉ, h­Ù»l Evf¡ce hª¢Ü, LjÑpwÙÛ¡e pª¢ø e¡ 
Ll­m AbÑe£¢a ¢hfkÑ­ul ¢c­L H¢N­u ®k­a h¡dÉ eu L£? L¡­SC plL¡l­L pj­ul 
f¢lhaÑ­el p¡­b p¡­b I pLm Qm­Ll (SepwMÉ¡, M¡cÉ, hÙ», LjÑpwÙÛ¡e) f¢lhaÑe ¢h­nÔoZ 
L­l i¢hoÉa ¢pÜ¡¿¹ NËqZ Ll­a q­hz HC L¡m£e p¡¢l q­µR pj­ul f¢lhaÑ­el p¡­b 
f¢lpwMÉ¡­el p¡S¡­e¡ abÉj¡m¡z AbÑ¡v, ¢e¢cÑø pju A¿¹l pwNªq£a ®L¡e Qm­Ll j¡­el 
®nÐZ£­L L¡m£e p¡¢l h­mz 
 
Z. Hirsch Hl i¡o¡u, “A time series is a sequence of values of some variate 
corresponding to successive points in time”. 
 
AbÑ¡v ®L¡e ¢e¢cÑø pj­ul hl¡h­l p¡S¡­e¡ Qm­Ll Evf¡ce h¡ j§mÉ®L L¡m£e p¡¢l hm¡ quz 
 
Ya-lum Chou Hl i¡o¡u “A time series may be defined as a collection of 
readings belonging to different time periods, of some economic variable or 
composite of variables”. AbÑ¡v ¢h¢iæ pj­ul AbÑ̄ e¢aL QmL h¡ QmLpj§­ql pwNËq 
q­µR L¡m£e p¡¢lz 
 
L¡­SC A¡f¢e Z. Hirsch Hhw Ya-lum Chou Hl L¡m£e p¡¢ll pw‘¡­a E­õM­k¡NÉ ®L¡e 
f¡bÑLÉ ­cM­a f¡­µRe e¡z AbÑ¡v L¡m£e p¡¢l q­m¡ pj­ul f¢lhaÑ­el p¡­b p¡­b pj­ul 
hl¡h­l AbÑ̄ e¢aL abÉpj§­ql ¢heÉÙ¹ h¡ p¡S¡­e¡ AhÙÛ¡z ®kje - fÐ¢a hvp­ll ¢i¢š­a Na 
10 hvp­ll Lª¢o Evf¡ce h¡ 12 hR­ll ®c­nl SepwMÉ¡z 
 
N¡¢Z¢aLi¡­h L¡m£e p¡¢l­L HL¢V L¡kÑLl pÇf­LÑl j¡dÉ­j fÐL¡n Ll¡ k¡uz ®kje- Ut = f 
(t). AbÑ¡v, t1, t2 ------ tn pj­u k¢c ®L¡e Qm­Ll j¡e u1, u2 ------ un qu, a­h  

t : t1, t2 ------ tn 

Ut  : u1, u2 ------ un 

 

HM¡­e u q­µR t Hl HL¢V g¡wnez AbÑ¡v, t f¢lhaÑ­el p¡­b p¡­b u Hl j¡e f¢lh¢aÑa 
q­µRz 
 

pju f¢lhaÑ­el p¡­b 
pw¢nÔø f¢lh¢aÑa 
abÉl¡¢n­L L¡m£e p¡¢l 
hm¡ quz 

L¡m£e p¡¢l q­m¡ pj­ul 
f¢lhaÑ­el p¡­b p¡­b 
pj­ul hl¡h­l AbÑ̄ e¢aL 
abÉpj§­ql ¢heÉÙ¹ h¡ 
p¡S¡­e¡ AhÙÛ¡z 

 



 h¡wm¡­cn E¾j¤š² ¢hnÄ¢hcÉ¡mu 

f¢lpwMÉ¡e f¢l¢Q¢a fªù¡-240 

a¡q­m L¡m£e p¡¢l L¡­L h­m ¢eÕQu h¤T­a ®f­l­Rez A¡f¢e HMe fÐnÀ Ll­a f¡­le, 
L¡m£e p¡¢ll ¢h­nÔoZ L£? L¡m£e p¡¢l ¢h­nÔoZ q­m¡ - pj­ul p¡­b pwNªq£a ®k abÉ QmL, 
®pC abÉ Qm­Ll ¢h­nÔoZz 

L¡m£e p¡¢ll Ef¡c¡e 
A¡f¢e S¡e­me ®k, pj­ul f¢lhaÑ­e abÉj¡­el f¢lhaÑe quz ®Le a­bÉl HC f¢lhaÑe…­m¡ 
qu? abÉj¡­el Hl©f ¢iæa¡ e¡e¡¢hd L¡l­Zl Efl ¢eiÑln£mz L¡m£e p¡¢l ¢h­nÔo­Z Hl©f 
L¡lZpj§q­L fÐd¡ea Q¡li¡­N i¡N Ll¡ q­u­Rz Hl fÐ­aÉL i¡N­L L¡m£e p¡¢ll Ef¡c¡e 
h­mz HMe Ef¡c¡e…­m¡l öd¤ e¡j ®S­e ¢eez Hlfl d¡­f d¡­f A¡p¢R H­cl pw‘¡, 
f¢lj¡f Hhw AeÉ¡eÉ A¡­m¡Qe¡uz a¡q­m L¡m£e p¡¢ll Ef¡c¡e…­m¡ q­m¡ 

 N¢ad¡l¡ h¡ c£OÑÙÛ¡u£ fÐhZa¡ (T) (Trend or Secular Trend) 

 Ga¤Na ®ic (S) (Seasonal Variation) 

 Qœ² œ²¢jL f¢lhaÑe (C) (Cyclical Fluctuation) 

 A¢e¢ÕQa h¡ A¢eu¢ja N¢a (I) (Random or Irregular Movement) 
Ae¤n£me 
pj­ul ¢hhaÑ­e j¡­el fÐ¢a¢eua f¢lhaÑe qu Hje fy¡Q¢V Qm­Ll Ec¡qlZ ¢ce Hhw fÐ¢a¢V 
Qm­Ll Hl©f j¡­el f¢lhaÑ­el A¿¹ax ¢ae¢V L­l L¡lZ E­õM Ll¦ez 

L¡m£e p¡¢l ¢h­nÔo­Zl pjpÉ¡ 
L¡m£e p¡¢l ¢h­nÔo­Zl ®hn ¢LR¤ pjpÉ¡ A¡­Rz a­h Hl fÐd¡e pjpÉ¡…­m¡ q­µR - 

 L¡m£e p¡¢ll abÉ ®L¡eÚ Ef¡c¡e (N¢ad¡l¡ h¡ Ga¤Na ®ic h¡ Qœ² œ²¢jL f¢lhaÑe 
h¡ A¢e¢ÕQa N¢a) à¡l¡ LaV¤L¤ Abh¡ c¤C h¡ a­a¡¢dL Ef¡c¡e à¡l¡ ®k±bi¡­h 
LaV¤L¤ fÐi¡¢ha a¡ pe¡š² Ll¡z 

 Ef¡c¡e…­m¡ pe¡š² Ll¡l fl I…­m¡­L fªbL Ll¡, ¢h­nÔoZ Hhw ü¡d£ei¡­h 
f¢lj¡f Ll¡z j­e Ll¦e, Lª¢o Evf¡c­el Lb¡z fÐb­j pe¡š² Ll­he L£ L¡l­Z 
Lª¢ol Qm­Ll f¢lhaÑe q­µRz pe¡š² Ll¡l fl a¡ L£ f¢lj¡­Z fÐi¡¢ha a¡ 
f¢lj¡f Ll¡z ¢L¿º h¡Ù¹h ®r­œ HCi¡­h A¡m¡c¡ L­l pe¡š² L­l f¢lj¡f M¤hC 
S¢Vm Hhw j¡­T j­dÉ fÐ¡u Apñh quz 

 

HarZ L¡m£e p¡¢ll ¢h­nÔo­Zl pjpÉ¡ L£ h¤T­a f¡l­mez L¡m£e p¡¢l ¢h­nÔo­Zl pjpÉ¡ 
A¡­m¡Qe¡u A¡f¢e qu­a¡ Ae¤j¡e Ll­a ®f­l­Re, L¡m£e p¡¢l HLC pj­u HL h¡ HL¡¢dL 
Ef¡c¡e à¡l¡ fÐi¡¢ha q­a f¡­lz Hl SeÉ L¡m£e p¡¢l­a L­uL¢V j­Xm l­u­R h­m dl¡ 
quz HC j­Xm…­m¡ ¢c­u pqSi¡­h L¡m£e p¡¢l­L ¢h­nÔo­Zl ®L±nm ¢eZÑu Ll¡ quz ®p…­m¡ 
q­µR, 

®k¡N­h¡dL Ae¤j¡e à¡l¡ ¢heÉÙ¹LlZ (Decomposition by Additive Hypothesis) 
®k¡N­h¡dL j­Xm Ae¤k¡u£ L¡m£e p¡¢l­L ¢e­Ql p§œ à¡l¡ fÐL¡n Ll¡ k¡uz 

Ut = Tt + St + Ct + Rt  
 
­kM¡­e,  Ut = t pj­u L¡m£e p¡¢ll j¡e 
 Tt  = t pj­u p¡d¡lZ N¢a d¡l¡l j¡e (h¡vp¢lL h¡ c£OÑ­ju¡c£ a­bÉ f¢lm¢ra) 

St  = t pj­u Ga¤Na f¢lhaÑe (h¡vp¢lL a­bÉ f¢lm¢ra qu e¡ a­h Hl ®Q­u 
Lj pj­u f¢lm¢ra) 

 Ct  = t pj­u Qœ²œ²¢jL ®ic (¢e¢cÑø pju A¿¹l A¿¹l f¢lm¢ra) 

 Rt  = t pj­u A¢eu¢ja ®ic (A¢e¢cÑø pju f­l f¢lm¢ra)  

­k¡N­h¡dL Ae¤j¡­e dl¡ qu L¡m£e p¡¢ll a­bÉ ¢h¢iæ Ef¡c¡e ®k±¢NL A¡L¡­l fÐi¡¢ha L­lz 
AbÑ¡v pj­ul f¢lhaÑ­el g­m j¡­el ®k f¢lhaÑe qu a¡ L¡m£e p¡¢ll ¢h¢iæ Ef¡c¡­el 
L¡l­Z f¢lhaÑe…¢ml ®k¡Ng­ml j¡dÉ­j q­u b¡­Lz 

L¡m£e p¡¢l ¢h­nÔoZ q­m¡- 
pj­ul p¡­b pwNªq£a ®k 
abÉ QmL, ®pC abÉ 
Qm­Ll ¢h­nÔoZz 

L¡m£e p¡¢l HLC pj­u 
HL h¡ HL¡¢dL Ef¡c¡e 
à¡l¡ fÐi¡¢ha q­a f¡­lz 

­k¡N­h¡dL Ae¤j¡­e dl¡ qu 
L¡m£e p¡¢ll a­bÉ ¢h¢iæ 
Ef¡c¡e ®k±¢NL A¡L¡­l 
fÐi¡¢ha L­lz 

 



ú¤m Ah ¢hS­ep 

CE¢eV-7 fªù¡-241 

…Z­h¡dL Ae¤j¡e à¡l¡ ¢heÉÙ¹LlZ 
(Decomposition by Multiplicative Hypothesis) 
…Z­h¡dL j­Xm Ae¤k¡u£ L¡m£e p¡¢l­L ¢e­Ql p§œ à¡l¡ fÐL¡n Ll¡ k¡uz 

Ut = Tt  St  Ct  Rt  
 
H­r­œ d­l ®eJu¡ qu, L¡m£e p¡¢ll a­bÉ ¢h¢iæ Ef¡c¡e flØf­ll p­‰ …Z A¡L¡­l 
fÐi¡¢ha L­lz 
 

a¡q­m A¡­m¡Qe¡ ®b­L A¡f¢e S¡e­me L¡m£e p¡¢ll ¢h¢iæ Ef¡c¡e Hl j¡e­L ®k±¢NLi¡­h 
h¡ …Z­h¡dL i¡­h - HC c¤C fÐL¡­ll ®k ®L¡e i¡­h fÐi¡¢ha Ll­a f¡­lz 

L¡m£e p¡¢l ¢h­nÔo­Zl …l¦aÅ h¡ hÉhq¡l 
A¡fe¡l j­e fÐnÀ A¡p¡V¡ ü¡i¡¢hL ®k, L¡m£e p¡¢l ¢h­nÔoZ f¢lpwMÉ¡­e ®Le fÐ­u¡Sez A¡l 
®LeC h¡ A¡fe¡l H ¢hou¢V pÇf­LÑ i¡m d¡lZ¡ b¡L¡ fÐ­u¡Sez L¡­SC A¡p¤e a¡q­m L¡m£e 
p¡¢l pÇf­LÑ d¡lZ¡ b¡L¡ ®Le fÐ­u¡Se a¡ ®S­e ­eCz 
 

AbÑe£¢a h¡ hÉhp¡ h¡¢Z­SÉl ®r­œ i¢hoÉa l©f­lM¡ ¢edÑ¡l­Z L¡m£e p¡¢l ¢h­nÔoZ AaÉ¿¹ 
…l¦aÅf§ZÑz L¡m£e p¡¢ll A¿¹NÑa Qm­Ll j¡e pj­ul f¢lhaÑ­el p¡­b p¡­b f¢lh¢aÑa quz 
HC f¢lhaÑe hý¢hd L¡l­Zl (­kje, SepwMÉ¡l qÊ¡p-hª¢Ü, ea¤e fÐk¤¢š²¢hcÉ¡l fÐ­u¡N, 
A¡hq¡Ju¡ h¡ f¢l­h­nl f¢lhaÑe CaÉ¡¢c) f¡lØf¢lL ¢œ²u¡l gmz L¡m£e p¡¢ll kb¡kb 
¢h­nÔo­Zl j¡dÉ­j hÉhp¡ h¡¢Z­SÉl ®r­œ i¢hoÉa l©f­lM¡ ¢edÑ¡lZ pqS quz hÉhp¡ h¡¢ZSÉ, 
AbÑe£¢a R¡s¡J pj¡S N­hoZ¡, ¢h‘¡e h¡ i§-ašÆ N­hoZ¡u L¡m£e p¡¢l hÉhq©a quz L¡m£e 
p¡¢ll A¡lJ ¢LR¤ …l¦aÅf§ZÑ hÉhq¡l l­u­R, ®p…­m¡ ¢e­u A¡­m¡Qe¡ Ll¡ k¡Lz 
 

 L¡m£e p¡¢ll ¢h­nÔo­Zl j¡dÉ­j abÉpj§­ql Aa£a A¡QlZ pð­å j§mÉ¡ue Ll¡ k¡uz 
Aa£­a ®L¡e abÉp¡¢l­a L£ f¢lhaÑe q­u¢Rm, H f¢lhaÑ­e ®L¡e ®L¡e Evf¡cL 
S¢sa (AbÑ¡v f¢lhaÑ­el L¡lZ L£?) ¢Rm - L¡m£e p¡¢ll j¡dÉ­j H…­m¡ ¢h­nÔoZ 
Ll¡ k¡uz Aa£a abÉpj§­ql Hl©f ¢h­nÔoZ J j§mÉ¡u­el j¡dÉ­j flhaÑ£®a I 
AhÙÛ¡l L£ lLj f¢lhaÑe q­a f¡­l ®p pÇf­LÑ üµR d¡lZ¡ f¡Ju¡ k¡uz 

 L¡m£e p¡¢l ¢h­nÔoZ i¢hoÉà¡e£ Ll­a J fÐ­u¡Se£u f¢lLÒfe¡ NËq­Z pq¡ua¡ L­lz 
®kje dl¦e, HLSe hÉhp¡u£ h¡ ®L¡e âhÉ Evf¡ceL¡l£ S¡e­a Q¡e, A¡N¡j£ HL 
hvp­l ay¡l Evf¡¢ca fZÉ h¡S¡­l L£ f¢lj¡Z ¢hœ²u q­h?  H­r­œ ay¡­L L¡m£e 
p¡¢l ¢h­nÔo­Zl j¡dÉ­j I f¢lj¡Z ¢edÑ¡lZ Ll­a q­hz ­Lee¡ fÐ­u¡S­el A¢a¢lš² 
fZÉ Evf¡c­el AbÑ ay¡l hÉhp¡l r¢az dl¦e, ®R¡V HLV¡ h¡S¡­l fÐ¢a¢ce 5/6 
jZ Q¡­ml Q¡¢qc¡ A¡­Rz HLSe ea¤e hÉhp¡u£ h¡S¡­ll Q¡¢qc¡l Efl L¡m£e p¡¢l 
¢h­nÔoZ e¡ L­lC ¢pÜ¡¿¹ NËqZ Ll­me, fÐ¢a¢ce 20 jZ L­l Q¡m h¡S¡­l a¤m­hez 
L¡m£e p¡¢l ¢h­nÔoZ R¡s¡ k¢c ¢pÜ¡¿¹ Hl©f qu, a­h r¢al pñ¡he¡ b¡L­hCz 
L¡­SC i¢hoÉ­al f¢lLÒfe¡u L¡m£e p¡¢l ¢h­nÔoZ ¢h­no fÐ­u¡Sez p¤al¡w A¡f¢e 
®cM­a f¡­µRe L¡m£e p¡¢l ¢h­nÔoZ AbÑe£¢a J hÉhp¡ h¡¢Z­SÉl ®r­œ, i¢hoÉa 
f¢lLÒfe¡u L¡kÑLl i§¢jL¡ f¡me Ll­Rz 

 

a¡q­m L¡m£e p¡¢ll hÉhq¡l h¡ …l¦aÅ pð­å S¡e­mez Hh¡l A¡ph A¡jl¡ L¡m£e p¡¢ll 
Ef¡c¡e…­m¡­az L¡m£e p¡¢ll Ef¡c¡­el kMe e¡j…¢m ¢n­M¢R­me aMe ®b­LC S¡­ee 
flhaÑ£­a H­cl pð­å ¢hnc A¡­m¡Qe¡u ®k­a q­hz HMe A¡p¤e fÐb­j k¡Ju¡ k¡L N¢ad¡l¡ 
A¡­m¡Qe¡uz H f¡­W N¢ad¡l¡ A¡­m¡Qe¡ L­l ®no Llhz ¢àa£u f¡­W AeÉ¡eÉ Ef¡c¡e…­m¡l 
A¡­m¡Qe¡ Ll¡ q­hz 
 

Ae¤n£me 
hÉhp¡ h¡¢Z­SÉ L¡m£e p¡¢l ¢h­nÔo­Zl …l¦­aÅl Lb¡ ¢h­hQe¡ L­l Ec¡qlZpq p¤Øfø fy¡Q¢V 
L¡lZ E­õM Ll¦ez 

L¡m£e p¡¢ll kb¡kb 
¢h­nÔo­Zl j¡dÉ­j hÉhp¡ 
h¡¢Z­SÉl ®r­œ i¢hoÉa 
l©f­lM¡ ¢edÑ¡lZ pqS quz 

…Z­h¡dL Ae¤j¡­e dl¡ qu 
L¡m£e p¡¢ll a­bÉ ¢h¢iæ 
Ef¡c¡e flØf­ll p­‰ 
…Z A¡L¡­l fÐi¡¢ha L­lz 
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N¢ad¡l¡ h¡ c£OÑÙÛ¡u£ fÐhZa¡ (Trend or Long term Movement) 
N¢ad¡l¡ h¡ c£OÑÙÛ¡u£ fÐhZa¡ hm­a L¡m£e p¡¢ll A¿¹NÑa Qm­Ll j¡­el p¡d¡lZ ®Ty¡L ®L 
®h¡T¡uz AbÑ¡v c£OÑ®ju¡­c ®L¡e Qm­Ll j¡­el EµQj¤M£ h¡ ¢ejÀj¤M£ ®Ty¡L - N¢ad¡l¡ h¡ 
c£OÑÙÛ¡u£ fÐhZa¡ à¡l¡ fÐL¡n Ll¡ quz L¡m£e p¡¢ll A¿¹NÑa ®L¡e Qm­Ll ®lM¡¢Qœ p§rÈi¡­h 
fkÑ­hrZ Ll­m ®lM¡ ¢Q­œl Awn ¢h­n­ol EdÄÑN¢a h¡ Awn ¢h­n­ol ¢ejÀN¢a b¡L¡ p­šÆJ 
Hl EdÄÑj§M£ h¡ ¢ejÀj¤M£ N¢al HL¢V p¡d¡lZ ®Ty¡L f¢lm¢ra q­hz Ec¡qlZ ül©f dl¦e, 1 
¢hO¡ S¢jl 5 hvp­ll Evf¡ce, fkÑ¡uœ²­j 20, 22, 25, 23, 26 ®j¢VÊL Vez abÉp¡¢l­a 
Øfø h¤T¡ k¡­µR I S¢j­a Evf¡ce öl¦ ¢Rm 20 ®j¢VÊL Ve Hhw ­no ¢Rm 26 ®j¢VÊL Vez 
j¡TM¡­e ¢LR¤V¡ Lj­h¢n q­mJ c£OÑ­ju¡­c EdÄÑj¤M£ N¢a fÐcnÑe Ll­Rz HLCi¡­h c£OÑ­ju¡c£ 
p¡d¡lZ ®Ty¡L­L N¢ad¡l¡ h¡ c£OÑÙÛ¡u£ fÐhZa¡ h­mz Melnik Hl i¡o¡u “Trend means 
general direction and shape of time series”. 
 

c£OÑÙÛ¡u£ fÐhZa¡ c£OÑ­ju¡c£ pj­ul SeÉ paÉ - üÒf ®ju¡­cl SeÉ euz p¡d¡lZa N¢ad¡l¡ 
c¤C¢V h¡ ¢ae¢V hÉhp¡¢uL f§ZÑ Q­œ²l pj¡e quz Ec¡qlZül©f hm¡ k¡u, SepwMÉ¡ hª¢Ü, 
fÊk¤¢š² ¢hcÉ¡u Eæ¢al g­m Lª¢o Evf¡ce, d¤jf¡e pÇf­LÑ p¡d¡lZ j¡e¤­ol p­Qaea¡, Hl©f 
abÉpj§­q EdÄÑj¤M£ N¢a f¢lm¢ra quz A¡h¡l fÐQ¡l¡¢ik¡®el g­m S¾jq¡­l ¢ejÀj¤M£ N¢a 
f¢lm¢ra q­µRz A¡h¡l HjeJ q­a f¡­l L¡m£e p¡¢l a­bÉ ¢h¢iæ pj­u EdÄÑN¢a J ¢ejÀN¢a 
f¢lm¢ra q­mJ c£OÑ­ju¡­c ®L¡e mrÉZ£u f¢lhaÑe q­µRe¡z ®kje, Ga¤­i­c a¡fj¡œ¡l 
f¢lhaÑe q­mJ c£OÑ ®ju¡­c Ns a¡fj¡œ¡l ®L¡e f¢lhaÑe qu e¡z (k¢cJ f¢l­hnNa ¢h¢iæ 
L¡l­Z h¡wm¡­c­n HMe a¡fj¡œ¡l ¢L¢’a q­mJ EdÄÑN¢a mrÉ Ll¡ k¡­µRz) 
 

Ae¤n£me 
“N¢ad¡l¡ c£OÑ­ju¡c£ pj­ul SeÉ paÉ üÒf ®ju¡­cl SeÉ eu”  hÉ¡MÉ¡ Ll¦ez (Ae¤dÄÑ 
200 në) 
 

Har­Z c£OÑÙÛ¡u£ fÐhZa¡ L¡­L h­m, ®L¡e ®r­œ c£OÑÙÛ¡u£ fÐhZa¡ mrÉ Ll¡ k¡u a¡ 
S¡e­mez HMe c£OÑÙÛ¡u£ fÐhZa¡ f¢lj¡­fl E­ŸnÉ…­m¡ L£ a¡ S¡e­a q­hz HC E­ŸnÉ…­m¡ 
q­m¡, 

 L¡m£e p¡¢ll Aa£a abÉpj§­ql EdÄÑ h¡ ¢ejÀN¢al fÐhZa¡ ¢edÑ¡lZ Ll¡z 

 k¢c d­l ®eJu¡ qu ®k, Aa£a naÑpj§q A¡N¡j£ L­uL hvp­l Af¢lh¢aÑa b¡L­h, 
a­h Aa£a fÐhZa¡l EdÄÑ h¡ ¢ejÀN¢al Efl ¢eiÑl L­l Qm­Ll j¡e pð­å 
i¢hoÉà¡e£ Ll¡z 

 p¡¢ll j¡e ®b­L p¡d¡lZ N¢al fÐi¡h c§l L­l AeÉ Ef¡c¡e…­m¡ ®kje - Ga¤Na 
®ic, Qœ²œ²¢jL EW¡e¡j¡, A¢eu¢ja ­ic Ae¤j¡e Ll¡z 

 
N¢ad¡l¡ f¢lj¡­fl E­ŸnÉ…­m¡ kMe ®S­e­Rez Hh¡l A¡p¤e a¡q­m L£i¡­h N¢ad¡l¡ f¢lj¡f 
Ll­a q­h a¡ S¡e¡ k¡LÚz 

fÐhZa¡l f¢lj¡f (Measurement of Trend) 
fÐhZa¡l f¢lj¡f ¢eZÑ­u A¡jl¡ ®k fÜ¢a…­m¡ hÉhq¡l Ll­a f¡¢l a¡q­m¡, 

 j¤š²qÙ¹ h¡ °m¢ML fÜ¢a (Free-hand or Graphic Method) 

 AdÑNs fÜ¢a (Semi-average Method) 

 N¢an£m Ns fÜ¢a (Moving average Method) 

 hNÑpj§­ql r¤âajLlZ fÜ¢a (Method of Least Squares) 
 
Hh¡l fÐhZa¡ f¢lj¡­fl H Q¡l¢V fÜ¢al fÐ¢a¢V pð­å fkÑ¡uœ²­j A¡­m¡Qe¡ Ll­m-L£i¡­h 
fÊhZa¡ f¢lj¡f Ll­a q­h Hhw L£ Ef¡­u fÐhZa¡ c¤l Ll­he a¡ h¤T­a f¡l­hez A¡p¤e 
a¡q­m fÐbj fÜ¢a AbÑ¡v j¤š² qÙ¹ h¡ °m¢ML fÜ¢a pð­å A¡­m¡Qe¡u k¡Ju¡ k¡Lz 

®L¡e abÉ pjNË­Ll 
abÉj¡m¡l ¢ejÀj¤M£ h¡ 
EdÄÑj¤M£ fÐhZa¡­L N¢ad¡l¡ 
h¡ c£OÑÙÛ¡u£ fÐhZa¡ hm¡ 
quz 

c£OÑÙÛ¡u£ fÐhZa¡ c£OÑ­ju¡c£ 
pj­ul SeÉ paÉ - üÒf 
®ju¡­cl SeÉ euz 
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j¤š²qÙ¹ h¡ °m¢ML fÜ¢a 
H fÜ¢a­a L¡m£e p¡¢ll fÐhZa¡ f¢lj¡­fl SeÉ L¡m£e p¡¢ll ®k abÉ l­u­R (j­e Ll¦e, t 
pj­u yt abÉ l­u­R), x -Ar ®lM¡u pju (t) Hhw y-Ar ®lM¡u p¡¢ll A¿¹NÑa QmL yt  
fÐL¡n Ll­a q­hz Hh¡l ®mM L¡N­Sl j¡dÉ­j L¡m£e p¡¢ll abÉ…¢m ¢h¾c¤l p¡q¡­kÉ fÐL¡n 
Ll­a q­hz Hlfl A¢i‘a¡ J ¢hQ¡l h¤¢Ül Efl ¢eiÑl L­l ¢h¾c¤…¢ml jdÉ¢c­u HL¢V jpªZ 
plm­lM¡ V¡e­a quz plm ­lM¡¢V Hjei¡­h q­h ®ke N¢al p¡d¡lZ ®Ty¡L h¡ fÐhZa¡ 
¢h¾c¤…¢ml pjeÄ­u Aw¢La ®lM¡¢V à¡l¡ fÐL¡n f¡uz Hl©f Aw¢La ®lM¡­L fÐhZa¡ ­lM¡ 
hm¡ quz k¢c ®L¡e ¢e¢cÑø pj­ul h¡ fkÑ¡­ul (Period) fÐhZa¡ f¢lj¡f Ll­a Q¡e, a­h x-
Ar ®lM¡ q­a I pj­u fÐhZa¡ ®lM¡l c¤laÅ à¡l¡ f¢lj¡f Ll­a f¡­lez kMe L¡m£e p¡¢l 
abÉ ¢c­u j¤š²qÙ¹ ®lM¡ AwLe Ll­he, aMe Hl©f HLV¡ Ec¡qlZ A¡fe¡l p¡j­e a¤­m 
dlhz Hh¡l H fÜ¢al p¤¢hd¡ Ap¤¢hd¡ ®S­e ¢ee, a¡lfl j¤š² qÙ¹ ®lM¡ AwLe Ll¡ k¡­hz 
 
j¤š²qÙ¹ fÜ¢a­a fÐhZa¡ f¢lj¡­fl p¤¢hd¡ J Ap¤¢hd¡ - 
 
p¤¢hd¡ 

 H fÜ¢a fÐhZa¡ f¢lj¡­fl ph­Q­u pqS fÜ¢az 

 AeÉ¡eÉ fÜ¢al a¤me¡u Lj pju J nÐ­j fÐhZa¡ f¢lj¡f Ll¡ k¡uz 

 fÐhZa¡l ül©f J fÐLª¢a pð­å A¢a pq­S d¡lZ¡ S¾j¡u h­m A­fr¡Lªa 
pw­n¡¢da fÜ¢al j¡dÉ­j fÐhZa¡l ¢eiÑl­k¡NÉ f¢lj¡f NZe¡ Ll¡ pñhz 

 
Ap¤¤¢hd¡ 

 H fÜ¢al fÐd¡e Ap¤¢hd¡ q­µR hÉ¢š²l ¢hQ¡lh¤¢Ül Efl ¢eiÑl L­l ­lM¡ V¡e¡ quz 
g­m hÉ¢š²Na ®Ty¡L L¡S L­lz L¡­SC ®cM¡ k¡­h c¤S­e HLC abÉ ¢c­u c¤¢V ¢iæ 
®lM¡ ®V­e­Rez 

 cr J A¢i‘ Ae¤på¡eL¡l£ R¡s¡ ¢eiÑln£m ®lM¡ V¡e¡ pñh euz 

 A¢aj¡œ¡u hÉ¢š²l ¢hQ¡l h¤¢Ül Efl ¢eiÑln£m h­m H fÜ¢a fÐ­u¡N L­l i¢hoÉà¡e£ 
- pLm pju p¢WL qu e¡z 

 

Har­Z L¡m£e p¡¢l f¢lj¡­f L£i¡­h j¤š² qÙ¹­lM¡ fÜ¢a hÉhq¡l Ll­a f¡­le Hhw Hl 
p¤¢hd¡ Ap¤¢hd¡ L£ a¡ S¡e­mez Hh¡l HL¢V Ec¡ql­Zl p¡q¡­kÉ j¤š² qÙ¹­lM¡ fÜ¢a­a 
fÐhZa¡l j¡epj§q f¢lj¡f Ll­hez 
 

Ec¡qlZ x ®mM L¡N­Sl p¡q¡­kÉ fÐhZa¡l j¡epj§q ¢eZÑu Ll¦ez 
 

hvpl 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
j¡epj§q 74 92 97 71 78 85 110 115 94 120 
 
pj¡d¡e x ®mM¢Qœ AwLe Ll­a ®N­m A¡f¢e S¡­ee fÐb­j X-Ar­lM¡ J Y-Ar­lM¡ 
LÒfe¡ Ll­a q­hz Y-A­r abÉj¡epj§q Hhw X-A­r ¢h¢iæ hvpl…¢m fÐb­j h¢p­u f­l 
¢e¢cÑø hvpl Ae¤p¡­l ¢h¾c¤…­m¡ h¢p­u plm ®lM¡ à¡l¡ ®k¡N L­l fÐLªa abÉ ®lM¡ f¡Ju¡ 
k¡­hz 

abÉl¡¢n ®b­L j¤š² q­Ù¹ ®k 
®mM¢Qœ AwLe Ll¡ qu 
®pC ®lM¡­L fÐhZa¡ ®lM¡ 
h­mz 
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®mM q­a pq­S h¤T¡ k¡­µR ®k, fÐcš L¡m£e p¡¢l a­bÉl üÒf ®ju¡c£ pj­ul j­dÉ j¡­el 
EW¡e¡j¡ q­mJ c£OÑ­ju¡c£ pj­u L¡m£e p¡¢l abÉ EdÄÑN¡j£ ®Ty¡L fÐcnÑe Ll­Rz 
 

Hh¡l ®mM¢Qœ ­b­L L¡m£e p¡¢ll a­bÉl fÐhZa¡ f¢lj¡­fl SeÉ ®k L¡S¢V Ll¡ clL¡l 
a¡q­m¡, X-Ar­lM¡ q­a Y-Ar­lM¡l pj¡¿¹l¡m ¢cL hl¡hl p¡d¡lZ d¡l¡ ®lM¡l c¤laÅ ®j­f 
¢h¢iæ hvp­ll fÐhZa¡l j¡epj§q ¢eZÑu Ll­a q­hz 
 

®mM¢Qœ ®b­L fÐhZa¡l j¡epj§q x 
 

hvpl 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
j¡epj§q 76 80 84 88 92 96 100 104 108 112 
 

a¡q­m j¤š² qÙ¹­lM¡ fÜ¢a­a L¡m£e p¡¢l fÐhZa¡ ¢Li¡­h f¢lj¡f Ll­he a¡ ¢nM­mez HMe 
A¡p¡ k¡L A¡d¡Ns fÜ¢a­az 
 

Ae¤n£me 
c£OÑ­ju¡c£ pj­ul hÉ¡¢ç­a Qm­Ll j¡e hª¢Ü f¡u Hje ¢ae¢V Hhw Qm­Ll j¡e qÊ¡p f¡u 
Hje ¢ae¢V L­l Ec¡qlZ ¢ce Hhw L¡lZ E­õM Ll¦ez 

AdÑNs fÜ¢a (Semi-average Method) 
A¡d¡Ns h¡ AdÑNs fÜ¢a­a L¡m£e p¡¢l abÉ­L pj¡e c¤C¢V Aw­n (fÐbj¡dÑ J ¢àa£u¡dÑ) i¡N 
Ll¡ quz Ec¡qlZül©f - 1981 ­b­L 1992, HC 12 hvp­ll abÉ ®cJu¡ b¡L­m 
abÉpjNËL­L 1981 - 1986 Hhw 1987 - 1992 H c¤¢V Aw­n ¢hiš² Ll¡ quz k¢c 
hvp­ll pwMÉ¡ ®h­S¡s qu a­h j¡TM¡­el hvpl­L h¡c ¢c­u fÐbj¡dÑ J ¢àa£u¡­dÑ i¡N Ll¡ 
quz ®kje dl¦e, 1981 - 1993 q­m A¡f¢e L£ Ll­he? H­r­œ f¤l¡f¤¢l j¡TM¡­el hvpl 
h¡c ¢c­a q­m 1987 ®L h¡c ¢c­a q­a¡z H­r­œ fÐbj¡­dÑ q­h 1981 - 1986 Hhw 
¢àa£u¡dÑ q­h 1988 - 1993z 
 
abÉpj§q­L pj¡e c¤C Aw­n ¢hiš² Ll¡l fl c¤’Aw­nlC fªbLi¡­h N¡¢Z¢aL Ns ¢e­a q­hz 
fÐbj¡­dÑl N¡¢Z¢aL Ns I A­dÑl pjup£j¡l jdÉ¢h¾c¤­a Hhw HLCi¡­h ¢àa£u¡­dÑl N¡¢Z¢aL 
Ns I A­dÑl pju p£j¡l jdÉ¢h¾c¤­a ®mM L¡N­S ÙÛ¡fe Ll¦ez a¡q­m ÙÛ¡¢fa ¢h¾c¤à­ul 
pw­k¡SL plm­lM¡C fÐL¡n Ll­h A¡fe¡l A¡d¡Ns fÜ¢a­a fÐhZa¡ ®lM¡­Lz c¤’¢V ¢h¾c¤ k¢c 
(x1 y1) Hhw (x2 y2) qu a­h H­cl pw­k¡SL plm ®lM¡­L ¢e­Ql pj£LlZ ¢c­u fÐL¡n 
Ll¡ k¡uz  

A¡d¡Ns h¡ AdÑNs 
fÜ¢a­a L¡m£e p¡¢l 
abÉ­L pj¡e c¤C¢V Aw­n 
i¡N Ll¡ quz 

abÉpj§q­L pj¡e c¤C 
Aw­n ¢hiš² Ll¡l fl 
c¤’Aw­nlC fªbLi¡­h 
N¡¢Z¢aL Ns ¢e­a q­hz 

j¡epj§q 

hvpl 

fÐLªa abÉ ®lM¡ 

p¡d¡lZ d¡l¡ ®lM¡ 

X 

Y 
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x x

x x
y y

y y
1

1 2

1

1 2








 

Hh¡l X-Ar­lM¡ ®b­L fÐhZa¡ ®lM¡l ®k c¤laÅ A¡f¢e f¡­he, ¢h¢iæ fkÑ¡uL¡­ml SeÉ 
H…­m¡ q­h fÐhZa¡l f¢lj¡fz 
 
A¡d¡Ns fÜ¢a­a L£i¡­h ®mM AwLe Ll­a q­h h¤T­a ®f­l­Rez HMe Ec¡ql­Zl p¡q¡­kÉ 
HL¢V ®mM AwLe Ll­a q­hz Hl A¡­N ®cM¡ k¡L HC fÜ¢al p¤¢hd¡ J Ap¤¢hd¡…¢m ¢L 
L£z 
 
AdÑNs fÜ¢a­a fÐhZa¡ ¢eZÑ­u p¤¢hd¡ 

 j¤š² qÙ¹­lM¡ fÜ¢al eÉ¡u Ae¤på¡eL¡l£l ¢eSü ¢hQ¡l h¤¢Ül Efl H fÜ¢a 
¢eiÑln£m euz fÐ­aÉL Ae¤på¡eL¡l£ ¢e¢cÑø abÉ ®b­L pLm pju HLC ®lM¡ 
AwLe Ll­hz 

 Qmj¡e Ns fÜ¢a Hhw e§Éeaj Ns fÜ¢a ®b­L H fÜ¢a A­eL pq­S h¤T¡ 
k¡uz  

 k¢c L¡m£e p¡¢l abÉ plm °l¢ML qu a­h H fÜ¢a­a Aw¢La ­lM¡ L¡m£e 
p¡¢ll p¢WL f¢lj¡f fÐL¡n Ll­hz 

 
AdÑNs fÜ¢a­a fÐhZa¡ ¢eZÑ­u Ap¤¢hd¡ 

 H fÜ¢a­a L¡m£e p¡¢l a­bÉ plm °l¢ML pÇfLÑ d­l ®eu¡ quz k¢c pÇfL Ñ plm 
°l¢ML e¡ qu a­h H fÜ¢a fÐ­u¡®N fÐhZa¡l p¢WL f¢lj¡f f¡Ju¡ k¡­h e¡z 

 A¡d¡Ns fÜ¢a­a N¡¢Z¢aL Ns hÉhq©a quz ¢L¿º N¡¢Z¢aL Ns A¢a EµQ h¡ A¢a 
¢ejÀ j¡e à¡l¡ fÐi¡¢ha qu (®kje - 2, 3, 4, 5, 11 Hl Ns 5 ®kV¡ p­hÑ¡µQ j¡e 
à¡l¡ A¢dL fÐi¡¢ha)z g­m fÐhZa¡l f¢lj¡f œ¦¢Vf§ZÑ q­hz 

 
Ec¡qlZ x ¢e­Q fÐcš L¡m£e p¡¢l abÉ ®b­L A¡d¡Ns fÜ¢a­a fÐhZa¡ ­lM¡ ¢ÙÛl Ll¦e 
Hhw 1986 p¡­ml SeÉ fÐhZa¡l f¢lj¡f ¢eZÑu Ll¦ez fÐLªa abÉ ®b­L Hl f¡bÑ­LÉl L¡lZ 
hÉ¡MÉ¡ Ll¦ez 
 
hvpl 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

Evf¡ce 
(­j.V.) 

30 32.5 34 31 37 29 36 33 35 38 40 

 

pj¡d¡e x Ef­ll L¡m£e p¡¢l a­bÉ A¡f¢e ­cM­a f¡­µRe 11 hvp­ll npÉ Evf¡ce 
®cM¡­e¡ q­u­Rz A¡f¢e HarZ A¡d¡Ns fÜ¢a pð­å k¡ ¢n­M­Re a¡l p¡­b ¢j¢m­u ®cM­m 
AhnÉC A¡fe¡­L 1987 p¡­ml abÉ­L h¡c ¢c­u 1982 - 86 ®L fÐbj AdÑ Hhw 1988 - 
1992 ®L ¢àa£u AdÑ ¢q­p­h hÉhq¡l Ll­a q­hz fÐbj A­dÑl ®k±¢NL Ns J ¢àa£u A­dÑl 
®k±¢NL Ns kb¡œ²­j 1 J 2 dl­m,  
 

 1 
30 + 32.5 + 34 + 31 + 37

5
 = 32.9 

 

 2 
36 + 33 + 35 + 38 +40

5
 = 36.4 

 
a¡q­m fÐbj A­dÑl pju p£j¡l jdÉ¢h¾c¤­a AbÑ¡v 1984 p¡­ml Evf¡ce 32.9 ­j.Ve Hhw 
¢àa£u A­dÑl pju p£j¡u jdÉ ¢h¾c¤­a AbÑ¡v 1990 p¡­ml Evf¡ce  36.4 ®j.Vez H c¤¢V 
Evf¡c­el j¡e­L ®mM L¡N­S ÙÛ¡fe Ll­mC fÐhZa¡ ®lM¡ f¡Ju¡ k¡­hz ¢e­Ql ®mM¢Q­œ 
fÐhZa¡ ®lM¡ Aˆe L­l 1986 p¡­ml fÐhZa¡ f¢lj¡f Ll¡ q­m¡z 
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Ef­ll ®mM q­a pq­SC h¤T¡ k¡­µR ®k, fÐcš L¡m£e p¡¢l a­bÉl j¡e…­m¡ üÒf ®ju¡c£ 
pj­ul j­dÉ EW¡e¡j¡ Ll­mJ c£OÑ­ju¡c£ pj­u L¡m£e p¡¢l abÉ EdÄÑN¡j£ ®Ty¡L fÐcnÑe Ll­Rz 
®m­Ml j¡dÉ­j x Ar q­a 1986 p¡m hl¡hl fÐhZa¡ ®lM¡l c§laÅ Ae¤k¡u£ 1986 p¡­ml 
fÐhZa¡ 34..3 ®j¢V ÊL Vez AbQ fÐLªa abÉ Ae¤k¡u£ 1986 p¡­ml j¡e 37 ®j¢VÊL Vez 
H­r­œ f¡bÑ­LÉl L¡lZ q­µR L¡m£e p¡¢ll AeÉ¡eÉ Ef¡c¡e ®kje  Ga¤Na ®ic, 
Qœ²œ²¢jL f¢lhaÑe J A¢eu¢ja N¢al fÐi¡h, H pð­å A¡jl¡ flhaÑ£ f¡­W A¡­m¡Qe¡ 
Ll­h¡z  
 
 

Ae¤n£me 
¢e­Q fÐcš L¡Òf¢eL abÉ p¡¢l ®b­L A¡d¡Ns fÜ¢a­a fÐhZa¡ ®lM¡ Aˆe Ll¦e Hhw 
1993 p¡­ml SeÉ fÐhZa¡l f¢lj¡Z ¢eZÑu Ll¦ez fÐLªa abÉ ®b­L Hl f¡bÑ­LÉl L¡lZ 
hÉ¡MÉ¡ Ll¦ez 
 

hvpl 1986 1987 1988 1989 1990 1991 1992 1993 1994 
¢nr¡l q¡l 14 15 17 18 20 20 22 24 27 

N¢an£m Ns fÜ¢a (Method of Moving Average) 
N¢an£m Ns fÜ¢a­a ¢h¢iæ hvpl…¢m­a Qm­Ll ®k j¡e ­cJu¡ b¡­L a¡l 3 hoÑ£u N¢an£m 
Ns, 4 hoÑ£u N¢an£m Ns ®hl Ll­a q­hz (3 hoÑ£u N¢an£m Ns q­m¡ - fÐbj ¢ae hvp­ll 
Qm­Ll Ns j¡e ¢e­u, I ¢ae hvp­ll j¡TM¡­el hvp­ll hl¡hl l¡M¡z HLCi¡­h 4 hoÑ£u, 
5 hoÑ£u Ns ®hl Ll¡ qu)z Ec¡qlZ ül©f hm¡ k¡u, 1980, 1981, 1982, 1983, 1994 
......................... hvpl…­m¡­a ®L¡e QmL x Hl j¡e kb¡œ²­j x1, x2, x3 , x4, x5 ...................... 
®cJu¡ A¡­Rz a¡q­m 3 hoÑ£u Ns q­h fÊbj hvpl ®b­L öl¦ L­l fÐ¢a ¢ae hvp­ll (®kje 

- 1, 2, 3, 4, 5 Hl ®r­œ 
1 2 3

3
2 3 4

3
3 4 5

3
     

, , ) Nsz p¤al¡w ®k±¢NL 

Ns X
x x

X
x x x

X
x x x

1
1 2 3

2
2 3 4

3
3 4 5

3 3 3


 


 


 x
, ,  

........................ ®hl L­l fÐbj ¢ae hvp­ll j¡TM¡e AbÑ¡v 1981, ¢àa£u ¢ae hvp­ll j¡TM¡e 
AbÑ¡v 1982 CaÉ¡¢c hl¡hl hp¡­e¡ quz Hi¡­h 1981, 1982 --- hl¡hl j¡e…¢m­L hm¡ 

hvpl 

 

 

34.3 

fÐhZa¡ ®lM¡ 

Evf¡ce  
(®j¢VÊL Ve) 

N¢an£m Ns fÜ¢a­a 
¢h¢iæ hvpl…¢m­a Qm­Ll 
®k j¡e ­cJu¡ b¡­L a¡l 
HL¡¢dL hoÑ£u N¢an£m Ns 
®hl Ll­a q­hz 
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q­h 3 hoÑ£u N¢an£m Ns h¡ fÐhZa¡l j¡ez H­r­œ ¢ae (3) ®L N¢an£m Nspj§­ql 
fkÑ¡uL¡m hm¡ q­hz 
 
Har­Z A¡f¢e 3 hoÑ£u N¢an£m Ns ¢eZÑu f¢l×L¡li¡­h h¤­T­Re ¢eÕQuz L¡­SC 5 hoÑ£u 
N¢an£m Ns L£ q­h? H dl­el Ns q­h - 

X
x x x x x

X
x x x x x

1
1 2 3 4 5

2
2 3 4 5 6

5 5


   


   
,  

Hhw X1 j¡e hp¡­a q­h fÐbj fy¡Q hvp­ll j¡T¡j¡¢T­a AbÑ¡v 1982®az HLCi¡­h X2, 
1983®az H­r­œ mrÉZ£u, 3 hoÑ£u N¢an£m N®sl ®r­œ fÐbj J ®no hvp­ll ®L¡e j¡e 
f¡Ju¡ k¡­h e¡, 5 hoÑ£u N¢an£m N­sl ®r­œ fÐbj c¤C hvp­ll Hhw ®n­ol c¤C hvp­ll 
j¡e f¡Ju¡ k¡­h e¡z 
 
®S¡s hvpl (2, 4, 6 CaÉ¡¢c fkÑ¡uL¡m ¢h¢nø) N¢an£m N­sl ®r­œ kb¡kb ®L¾cÐ£Ll­Zl 
fÐ­u¡Se quz AbÑ¡v N¢an£m Nspj§q­L fÐcš pju h¡ hvplpj§­ql ¢hfl£­a ÙÛ¡fe Ll­a 
quz HL¡l­Z fÐb­j A¢hLm Ef­ll ¢eu­j ¢eZÑ£a ®k±¢NL N­sl j¡e…¢m fÐ¢a¢V pju p£j¡l 
jdÉM¡­e l¡M¡ quz Aaxfl fÐ¡ç ®k±¢NL Nspj§­ql fÐ¢a ®S¡s¡u ®k±¢NL Ns à¡l¡ N¢an£m 
Nspj §­ql ­L¾cÐ£LlZ Ll¡ quz Ec¡qlZül©f Ef­ll ®cJu¡ j¡epj§­q flfl Q¡¢l hvp­ll 

j¡­el ®k±¢NL N­sl j¡e kb¡œ²­j X1  , X2  , X3   ....................... q­m - 

X
x x x x

X
x x x x

X
x x x x

1
1 2 3 4

2
2 3 4 5

3
3 4 5 6

4 4

4


  


  


  

,
 

................. q­hz X1  , X2  , X3   ---- CaÉ¡¢c ®k±¢NL N­sl j¡e…¢m kb¡œ²­j 1981-
1982, 1982-1983 J 1983-1984 Hl j¡TM¡­e l¡M¡ qu (­kje fÐbj fkÑ¡®u 1980, 
1981, 1982, 1983 j¡e…¢ml Ns Ll¡ qu Hhw HC jdÉj¡e Eš² Q¡l hvp­ll jdÉhaÑ£ 
Aw­n hp­h, AbÑ¡v 1981-1982 Hl jdÉM¡e) 

Hh¡l X1  , X2  , X3   ............ CaÉ¡¢c j¡e…¢ml ®k±¢NL Ns AbÑ¡v 
X X1 2

2


 j¡e¢V 

1981-1982 Hl j¡TM¡e Hhw 1982 - 1983 Hl j¡TM¡e, Hc¤¤­ul jdÉM¡e 1982 hl¡hl 

hp¡­e¡ quz HLCi¡­h 
X X2 3

2


, 1983 hl¡hl CaÉ¡¢c l©­f h¢p­u 4 hoÑ£u N¢an£m Ns 

j¡e­L fÐL¡n Ll¡ quz 
 
4 hoÑ£u N¢an£m N­sl ®r­œJ A¡f¢e mrÉ L­l­Re fÐbj c¤C Hhw ­no c¤C hvp­ll 
fÐhZa¡l j¡e ¢eZÑu Ll¡ k¡u e¡z L¡­SC p¡d¡lZi¡­h ¢pÜ¡¿¹ HC ®k N¢an£m N­sl fkÑ¡uL¡m 
hª¢Ü ®f­m fÐbj J ®no ¢c­Ll A¢dL pwMÉL h­oÑl fÐhZa¡l j¡e AS¡e¡ b¡­Lz 
 
N¢an£m Ns fÜ¢al p¡q¡­kÉ L¡m£e p¡¢l­a Qm­Ll j¡­el f¢lhaÑen£ma¡ c§l£LlZ Hhw 
fÐhZa¡ fªbL£LlZ, j¤š² qÙ¹­lM¡ fÜ¢a Hhw A¡d¡Ns fÜ¢al ®b­L A¢dL p¤¢hd¡SeLz a­h 
H fÜ¢a­a fkÑ¡uL¡m ¢edÑ¡lZ AaÉ¿¹ …l¦aÅf§ZÑ ¢houz H­r­œ mrÉZ£u hÉ¡f¡l, k¢c H 
fÜ¢al fkÑ¡uL¡m hÉhp¡¢uL Q­œ²l pj¡e h¡ Hl …¢ZaL qu, a­h Qœ²œ²¢jL f¢lhaÑen£ma¡ 
c§l£i§a quz k¢c fkÑ¡uL¡m hÉhp¡¢uL Q­œ²l fkÑ¡uL¡m A­fr¡ Lj h¡ ®hn£ qu a­h 
Qœ²œ²¢jL f¢lhaÑen£ma¡ qÊ¡p f¡uz A¡h¡l HL¢V p£j¡l j­dÉ fÜ¢al fkÑ¡uL¡m œ²jn hª¢Ü 
®f­a b¡L­m A¢eu¢ja N¢a qÊ¡p f¡uz a­h fkÑ¡uL¡m k­bµRi¡­h hª¢Ü Ll­m fÐhZa¡l j¡e 
Hhw Qm­Ll j¡­el f¡bÑLÉ ®h­s k¡uz H L¡l­Z fkÑ¡uL¡m Hl©fi¡­h ¢e¢cÑø Ll­a q­h ®ke 
Qœ²œ²¢jL J A¢eu¢ja ®ic hým¡w­n qÊ¡p f¡u Hhw ¢eZÑ£a fÐhZa¡ j¡epj§q J j§m L¡m£e 
p¡¢ll j¡epj§­ql j­dÉ M¤h ­hn£ a¡lajÉ e¡ O­Vz 
 

fkÑ¡uL¡m ¢eZÑu N¢an£mNs 
fÜ¢al HL¢V …l¦aÅf§ZÑ 
fc­rfz H¢V Hjei¡­h 
¢eZÑu Ll¡ E¢Qa ®ke 
¢eZÑ£a fÐhZa¡ j¡epj§q J 
j§m L¡m£e p¡¢ll 
j¡epj§­ql j­dÉ M¤h ®hn£ 
a¡lajÉ e¡ b¡­Lz 

5 hoÑ£u N¢an£m N­sl 
®r­œ fÐbj c¤C hvp­ll 
Hhw ®n­ol c¤C hvp­ll 
j¡e f¡Ju¡ k¡­h e¡z 

®S¡s hvpl N¢an£m 
N­sl ®r­œ kb¡kb 
®L¾cÐ£Ll­Zl fÐ­u¡Se quz 

3 hoÑ£u N¢an£m Ns 
¢eZÑ­ul ­r­œ 3 ®L 
N¢an£m Nspj§­ql 
fkÑ¡uL¡m hm¡ q­hz 
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a¡q­m HarZ N¢an£m Ns fÜ¢a­a L£i¡­h fÐhZa¡l f¢lj¡f Ll­he a¡ ¢nM­mez Hh¡l 
H fÜ¢al p¤¢hd¡, Ap¤¢hd¡…­m¡ S¡e¡ clL¡lz 
 
N¢an£m Ns fÜ¢a­a fÐhZa¡ f¢lj¡­fl p¤¢hd¡ 

 ¢eu¢ja Qœ²œ²¢jL f¢lhaÑen£ma¡ (fluctution) pÇf§ZÑ c¤l£i§a qu k¢c H 
fÜ¢a­a hÉhq©a fkÑ¡uL¡m hÉhp¡¢uL Q­œ²l fkÑ¡uL¡­ml pj¡e h¡ …¢ZaL quz 
®kje j­e Ll¦e,  L¡m£e p¡¢ll HL¢V Qœ² ¢ae hvplz H­r­œ fkÑ¡uL¡m k¢c 
¢ae hvpl qu, a­h Qœ²œ²¢jL f¢lhaÑen£ma¡ pÇf§ZÑ c§l£i§a quz 

 N¢an£m Ns fÜ¢a­a k­b¡fk¤š² fkÑ¡uL¡m ¢ÙÛl Ll­a f¡l­m A¢eu¢ja ®ic 
A­eL¡w­n qÊ¡p f¡uz 

 N¢an£m Ns fÜ¢a ®kje fÐhZa¡l f¢lj¡­f hÉhq©a qu, ®pC p¡­b Ga¤Na 
f¢lhaÑe, Qœ²œ²¢jL  ®ic Hhw A¢eu¢ja N¢al ®ic f¢lj¡­fJ hÉhq©a quz 

 
N¢an£m Ns fÜ¢a­a fÐhZa¡ f¢lj¡­f Ap¤¢hd¡ 

 N¢an£m Ns fÜ¢a­a L¡m£e p¡¢ll fÐ­aÉL fkÑ¡­ul fÐhZa¡l j¡e ¢eZÑu Ll¡ k¡u 
e¡z ®kje - 3 hoÑ£u N¢an£m N­s fÐbj J ®no fkÑ¡­ul, 4 h¡ 5 hoÑ£u N¢an£m 
N­s fÐbj c¤C J ®no c¤C fkÑ¡­ul fÐhZa¡l j¡e ¢eZÑu Ll¡ k¡u e¡z Hi¡­h 
fÜ¢al fkÑ¡uL¡m hª¢Ü ®f­m fÐbj J ®no ¢c­Ll A¢dL pwMÉL fÐhZa¡ A¢e­ZÑu 
AhÙÛ¡u b¡­Lz 

 N¢an£m Nspj§q f¢lhaÑen£ma¡l ®L¡e p§œ ®j­e Q­m e¡, L¡­SC fÜ¢al fÐ­u¡­N 
i¢hoÉà¡e£ Ll¡ k¡u e¡ - ®kV¡ L¡m£e p¡¢ll ph­Q­u …l¦aÅf§ZÑ ¢houz 

 N¢an£m Nspj§q fÐ¡¿¹£u j¡e à¡l¡ fÐi¡¢ha quz 

 fÐhZa¡ öd¤ plm¯l¢ML h¡ fÐ¡u plm¯l¢ML q­m N¢an£m Ns hÉhq¡l Ll¡ k¡uz 
AeÉb¡u H fÜ¢a hÉhq¡l Ll¡ k¡u e¡z 

 
HarZ A¡f¢e N¢an£m Ns fÜ¢a­a fÐhZa¡ f¢lj¡­fl ¢euj, H fÜ¢al p¤¢hd¡, Ap¤¢hd¡ 
¢nM­mez Hh¡l Ec¡ql­Zl p¡q¡­kÉ fÜ¢a¢V A¡­l¡ f¢l×L¡l i¡­h ­S­e ¢eez 
 
Ec¡qlZ x ®L¡e ¢e¢cÑø ®Sm¡u HN¡l hvp­ll Q¡­ml Evf¡ce (V­e) ®cJu¡ A¡­Rz j­e Ll¡ 
q­m¡ H a­bÉ 4 hvpl ®ju¡c£ hÉhp¡¢uL Qœ² A¡­Rz N¢an£m Ns fÜ¢al p¡q¡­kÉ fÐhZa¡l 
j¡epj§q ¢eZÑu Ll¦ez 
 
hvpl 1981 1982 1983 1984 1985 1986 1987 1987 1988 1989 1990 

Evf¡c
e 

(V­e) 

320 325 506 420 425 415 525 320 350 410 540 

 
pj¡d¡e x L¡m£e p¡¢l­a 4 hvpl fkÑ¡uL¡m ¢h¢nø hÉhp¡¢uL Qœ² l­u­Rz L¡­SC A¡f¢e 
HarZ k¡ ¢n­M­Re, ®p Ae¤k¡u£ A¡fe¡­L 4 hoÑ£u N¢an£m Ns ¢eZÑu Ll­a q­hz ¢e­Q 4 
hoÑ£u N¢an£m Nspj§­ql NZe¡L¡kÑ p¡lZ£l j¡dÉ­j ­cM¡­e¡ q­m¡, 
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Q¡l (4) hoÑ£u N¢an£m Nspj§­ql NZe¡ L¡kÑ  
 
hvpl 

 
 

(1) 

Evf¡ce 
(V­e) 

 
(2) 

Q¡l hoÑ£u N¢an£m 
pj¢ø (®L¾cÐ£i§a eu) 

 
(3) 

Q¡l hoÑ£u N¢an£m 
pj¢øl Ns 

 
(4) 

Q¡l hoÑ£u N¢an£m 
Nspj§q (­L¾cÐ£i§a) 

 
(5) 

1980 320    
1981 325    

  1571 392.75  
1982 506   405.88 

  1676 419.00  
1983 420   430.25 

  1766 441.50  
1984 425   443.88 

  1785 446.25  
1985 415   433.75 

  1685 421.25  
1986 525   411.88 

  1610 402.50  
1987 320   401.88 

  1605 401.25  
1988 350   403.13 

  1620 405.00  
1989 410    

     
1990 540    
 
Ae¤n£me  
Ef­ll Ec¡ql­Z ®cJu¡ Q¡­ml Evf¡ce abÉ ®b­L ¢ae (3) hoÑ£u J fy¡Q (5) hoÑ£u N¢an£m 
Ns fÜ¢a­a L¡m£e p¡¢ll fÊhZa¡ f¢lj¡fpj§q ¢eZÑu Ll¦ez 

hNÑpj§­ql r¤âajLlZ fÜ¢a (Method of Least Squares) 
L¡m£e p¡¢ll fÐhZa¡ f¢lj¡­f HarZ ®k ¢ae¢V fÜ¢al E­õM Ll¡ q­u­R, ®p­r­œ Qm­Ll 
j¡­el f¢lhaÑen£ma¡l p¡­b pj­ul ®L¡e N¡¢Z¢aL pÇfLÑ A¡­R - Hl©f d­l ®eJu¡ qu¢ez 
¢L¿º hNÑpj§­ql r¤âajLlZ fÜ¢a­a Qm­Ll j¡­el f¢lhaÑen£ma¡l p¡­b pj­ul N¡¢Z¢aL 
pÇfLÑ A¡­R h­m d­l ®eJu¡ quz pÇfLÑ q­a f¡­l plm¯l¢ML h¡ Linear, Exponential, 
Parabolic curve h¡ AeÉ ®L¡e lLjz ¢h¢iæ dl­el Curve Hl SeÉ p§œ…­m¡ q­h, 
 

Y = a + bx (linear) 
Y = abx (exponential) 
Y = a+bx+cx2 (parabolic) 
Y = a+bx+cx2+dx3 (cubic curve) 
 

Qm­Ll p¡­b pj­ul L£ dl­el pÇfLÑ l­u­R a¡ ¢edÑ¡lZ Ll¡l fl pj£Ll­Zl A¿¹NÑa dË¦hL 
a, b (Abh¡ a, b Hhw c) Hl j¡e ¢eZÑu Ll­a q­hz a, b Hl j¡e ¢eZÑ­ul SeÉ hNÑpj§­ql 
r¤âajLlZ fÜ¢a hÉhq¡l Ll¡ quz a¡q­m A¡fe¡­L HMe S¡e­a q­h hNÑpj§­ql 
r¤âajLlZ fÜ¢a L£? hNÑpj§­ql r¤âajLlZ fÜ¢a q­m¡, HC fÜ¢a­a A¢ˆa ®mM q­a 
L¡m£e p¡¢l a­bÉl ¢h¾c¤pj§q ®b­L Y-A­rl pj¡¿¹l¡m ¢cL hl¡hl c§laÅpj§­ql h­NÑl pj¢ø 
r¤âajz 
 
HMe k¢c dË¦hLpj§q a, b CaÉ¡¢cl j¡e hNÑpj§­ql r¤âajLlZ fÜ¢a­a ®hl Ll­a qu, a­h 
HC fÜ¢al naÑ - fÐcš pj£LlZ Hhw ¢el©¢fa pj£Ll­Zl jdÉL¡l c§l­aÅl hNÑpj§­ql 
®k¡Ngm r¤âaj q­hz k¢c pj£LlZ¢V Y = a + bx qu a­h Z = (yabx)2 r¤âaj 

hNÑpj§­ql r¤âajLlZ 
fÜ¢a­a Qm­Ll j¡­el 
f¢lhaÑen£ma¡l p¡­b 
pj­ul N¡¢Z¢aL pÇfLÑ 
A¡­R h­m d­l ®eJu¡ quz 

Qm­Ll p¡­b pj­ul L£ 
dl­el pÇfLÑ l­u­R a¡ 
¢edÑ¡lZ Ll¡l fl 
pj£Ll­Zl A¿¹NÑa dË¦hL 
Hl j¡e ¢eZÑu Ll­a q­hz 
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q­hz H c§laÅ r¤âaj aMeC ¢e¢ÕQa q­h kMe Hl fÐbj A¿¹l£LlZ (First Derivative) 
n§eÉ q­hz a¡q­m ¢eZÑu Ll¡ k¡L fÊbj A¿¹l£LlZ, Hl fl pj¡d¡e L­l a, b Hl j¡e ¢eZÑu 
Ll¡ k¡­hz 
dz
da

y a bx          2 0 1( ) ( ) 

dz
db

2 (y a bx)x 0 (2)            

 
(1) ®b­L f¡C  
 2(y a  bx) = 0 
h¡, (y a  bx) = 0 
h¡, y  na  bx =  0 (= n) 
h¡, y  =  na  +  bx ------ (3) 

h¡, 


 
y

n
na
n

b
x

n
 (Eiufr­L à¡l¡ n i¡N L­l) 

h¡, y= a + bx    
 

HLCi¡­h, (2) ®b­L f¡C  
xy - ax - bx2 = 0 
h¡, xy = ax + bx2   ----  (4) 
 
(3) J (4) ew pj£LlZ ®b­L QmL Hhw pj­ul j¡­el Efl ¢eiÑl L­l a, b Hl j¡e ¢eZÑu 

Ll¡ k¡uz a, b Hl j¡e hp¡­e¡l fl ®k plm­lM¡ y a b x
  

   q­h fÐhZa¡ f¢lj¡­fl SeÉ 
¢el©¢fa plm­lM¡z 

HLCi¡­h A¢dhª­šl y = a+bx+cx2 pj£Ll­Z a, b, c Hl j¡e ¢eZÑ­ul pj£LlZpj§q 
 yy = a + bx + cx2 ----- (1) 
 xy = ax + b x2 + cx3 ----- (2) 
Hhw  x2y = a x2 + b x3 + cx4 ----- (3) 
 

Hl©f ¢el©¢fa plm­lM¡ ®b­L ¢h¢iæ pju (x j¡e) Hl SeÉ Qm­Ll y j¡e f¡Ju¡ k¡­hz 
g­m L¡m£e p¡¢l a­bÉ i¢hoÉa ®L¡e abÉ pð­å d¡lZ¡ Ll¡ pqS quz 
 
fÐhZa¡ j¡epj§q ¢eZÑ­u hNÑpj§­ql r¤âajLlZ fÜ¢al p¤¢hd¡ 

 HC fÜ¢a­a L¡m£e p¡¢l abÉpj§­ql p¡­b pj­ul HL¢V N¡¢Z¢aL pÇfLÑ A¡­R 
dl¡ k¡uz N¡¢Z¢aL pÇf­LÑl Efl ¢i¢š L­l fÐhZa¡ j¡epj§q ¢eZÑu Ll¡ qu h­m 
fÜ¢a¢V Ae¤j¡­el Efl ¢eiÑln£m euz 

 fÜ¢a¢V fÐ­u¡­N i¢hoÉa fÐhZa¡ j¡e NZe¡ Ll¡ k¡uz 

 ¢eZÑ­ul p¡­b p‰¢a ®l­M °l¢ML h¡ A¯l¢ML pÇf­LÑl ¢i¢š­a fÐhZa¡l j¡e ¢eZÑu 
Ll¡ k¡uz 

 
fÐhZa¡ j¡epj§q ¢eZÑ­u hNÑpj§­ql r¤âajLlZ fÜ¢al Ap¤¢hd¡ 

 fÐhZa¡ f¢lj¡­fl AeÉ¡eÉ ¢ae fÜ¢a ®b­L hNÑpj§­ql r¤âajLlZ fÜ¢a ®hn 
S¢Vmz N¢Z­a c¤hÑm ®m¡­Ll SeÉ HC fÜ¢a A¡­l¡ L¢Wez 

 HLV¡ j¡œ a­bÉl Ef¢ÙÛ¢a­aJ NZe¡ L¡kÑ f¤el¡u öl¦ ®b­L Ll¡ quz 

 H fÜ¢al ph­Q­u hs Ap¤¢hd¡ L£ dl­el fÐhZa¡ ®lM¡ q­h a¡ ¢e¢cÑø Ll¡, AbÑ¡v 
HV¡ ¢L Linear q­h e¡ Parabolic e¡ exponential CaÉ¡¢cz 

QmLà­ul pÇfLÑ plm 
°l¢ML q­m L¡m£e p¡¢l 
a­bÉ i¢hoÉa ®L¡e abÉ 
pð­å d¡lZ¡ Ll¡ pqS 
quz 
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HarZ hNÑpj§­ql r¤âajLlZ fÜ¢a­a L£i¡­h fÐhZa¡ ®lM¡ Aˆe Ll­a q­h a¡l ¢euj 
Hhw glj§m¡ ¢n­M­Rez Hh¡l Ec¡ql­Zl j¡dÉ­j fÐhZa¡ ®lM¡ Aˆe Llh Hhw i¢hoÉ­al 
®L¡e AS¡e¡ j¡e NZe¡ Llhz 
 
Ec¡qlZ x ¢ejÀ¢m¢Ma abÉ q­a hNÑpj§­ql r¤âajLlZ fÜ¢a­a plm¯l¢ML fÐhZa¡ pj£LlZ 
¢ÙÛl Ll¦e Hhw 1996 p¡­ml fÐhZa¡ j¡e NZe¡ Ll¦ez 
 
hvpl 
(x) 

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

j¡e  
(y) 

60 70 75 65 72 90 65 75 80 82 

 
pj¡d¡e x j­e Ll¡ k¡L Ef­l ®cJu¡ a­bÉl Ef­k¡N£ plm¯l¢ML fÐhZa¡ pj£LlZ  
AbÑ¡v, Y = a + bx ----- (1) 
 
­kM¡­e Y = a­bÉl j¡e Hhw x à¡l¡ pju fÐL¡¢na quz x Hl j¡e ¢eZÑu Ll¡l SeÉ fÐcš 
pju L¡­ml H­Lh¡­l j¡T¡j¡¢T ÙÛ¡­e x Hl j§m¢h¾c¤ ‘o’ dl­a q­hz ®kje, k¢c fÐcš 
pjuL¡m 70 p¡m ®b­L 80 p¡m qu a¡q­m 11¢V pjuL¡­ml jdÉM¡e 6aj ¢V, AbÑ¡v 76 
ajV¡ ‘o’ q­hz HM¡­e pjuL¡m l­u­R 86 ®b­L 95 AbÑ¡v 10¢Vz Hl j§m¢h¾c¤ q­h 90 
Hhw 91 Hl j¡TM¡­ez AbÑ¡v 6 j¡­p q­h fÐ¢a HLLz 90 - 91 Hl j¡TM¡­e o q­m 90 
H q­h 1 Hhw 91 H +1, 89 H  3, 92 H + 3 CaÉ¡¢cz 
 

A¡fe¡l j­e A¡­R hNÑpj§­ql r¤âajLlZ fÜ¢a­a a, b Hl j¡e ¢eZÑ­ul p§œ  
yy = na+ bx ----- (2) 
xy = ax + b x2 ----- (3) 
 
HMe yy, x, xy,  x2 ¢eZÑ­ul SeÉ NZe¡L¡kÑ pÇf¡ce Ll¡ fÐ­u¡Sez 
 

plm¯l¢ML fÐhZa¡ pj£Ll­Zl NZe¡L¡kÑ  
 

hvpl x j¡e 
y 

xy x2 

1986  9 60  540 81 
1987  7 70  490 49 
1988  5 75  375 25 
1989  3 65  195  9 
1990  1 72   72  1 

   0    
1991   1 90    90  1 
1992   3 65   195  9 
1993   5 75   375 25 
1994   7 80   560 49 
1995   9 82   738 81 

 x = 0 y = 734 x y = 286 x2 = 330 
 
 (2) J (3) ew pj£Ll­Z Ef­ll fÐ­u¡Se£u j¡e…¢m h¢p­u a, b, Hl j¡e ¢eZÑu Ll­a 
q­hz A¡p¤e a¡q­m - 

yy = na+ bx   
h¡, 734 = 10  a + b  0 
h¡, 10a = 734 

x Hl j¡e ¢eZÑu Ll¡l 
SeÉ fÐcš pju L¡­ml 
H­Lh¡­l j¡T¡j¡¢T ÙÛ¡­e x 
Hl j§m¢h¾c¤ ‘o’ dl­a 
q­hz 
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h¡, a = 
734

10
73.4  

3 ew pj£LlZ ®b­L  

xy = ax + b x2   
h¡, 286 = a  0 + b  330 
h¡, 330 b  = 286 

h¡, b = 
286

330
87 0  

AaHh, fÐhZa¡ f¢lj¡fL ¢eZÑ­u plm­lM¡l pj£LlZ y = 73.4 + 087x ---- (4) 
 
Hlfl A¡j¡­cl A¡lJ fÐnÀ l­u­R 1996 p¡­m y Hl j¡e La q­h? HV¡ A¢a pqS ®k 
1996 p¡­m x Hl j¡e q­h 9 Hl flhaÑ£ j¡e 11 (H­r­œ fÐ¢a hvp­l 2 HLL)z 
AaHh (4) ew pj£Ll­Z x Hl j¡e hp¡­m f¡Ju¡ k¡­h,  
 y  = 73.4 + 0.87 11 
    = 73.4 + 9.57 = 82.97 
L¡­SC ®cM¡ k¡­µR 1996 p¡­m ¢e­ZÑu fÐhZa¡ j¡e 82.97z 
 
Hl©­f AeÉ ®k ®L¡e hvp­ll fÐhZa¡ j¡e ¢eZÑu Ll­a q­m I hvp­ll SeÉ x Hl j¡e 
¢eZÑu L­l fÐhZa¡l ®lM¡l pj£Ll­Z hp¡­mC fÐhZa¡ j¡e f¡Ju¡ k¡­hz 
 
Ae¤n£me 
fÐhZa¡l f¢lj¡f ¢eZÑ­ul Q¡l¢V fÜ¢al j­dÉ a¤me¡j§mL A¡­m¡Qe¡ Ll¦ez ®L¡e fÜ¢a¢V 
pqS Hhw ®L¡e fÜ¢a¢V A¢dL NËqZ­k¡NÉ j¡e fÐc¡e L­l ®p pð­å A¡fe¡l cª¢ø­L¡Z ®b­L 
j¿¹hÉ Ll¦ez (Ae¤dÄÑ 400 në) 
 
 

p¡l¡wn 
A¡f¢e HarZ L¡m£e p¡¢l J N¢ad¡l¡l f¢lj¡f pð­å ¢nM­mez A¡fe¡l j­e A¡­R ¢eÕQuC 
L¡m£e p¡¢l q­µR pj­ul f¢lhaÑ­el p¡­b p¡­b f¢lpwMÉ¡­el p¡S¡­e¡ abÉl¡¢nz H f¡­W 
A¡f¢e A¡­l¡ ¢n­M­Re L¡m£e p¡¢ll ¢h¢iæ Ef¡c¡­el e¡j, ®kje - p¡d¡lZ N¢ad¡l¡, Ga¤Na 
®ic, Qœ²œ²¢jL EW¡e¡j¡ Hhw A¢eu¢ja ®icz p¡d¡lZ N¢ad¡l¡ f¢lj¡­fl ¢h¢iæ fÜ¢a 
pð­å ¢hnci¡­h ¢n­M­Rez ®k­qa¤ N¢ad¡l¡ f¢lj¡­fl ¢h¢iæ fÜ¢a ¢n­M­Re Hhw L£i¡­h 
®L¡e abÉ ®b­L fÐhZa¡l p¡d¡lZ d¡l¡ c§l£i§a Ll­a f¡l­he ®pV¡ h¤­T­Re, L¡­SC Hl 
flhaÑ£­a ¢nM­a q­h AeÉ Ef¡c¡e…­m¡l f¢lj¡f pð­åz a¡q­m Qm¤e k¡C A¡jl¡ Ga¤Na 
®ic, Qœ²œ²¢jL f¢lhaÑe Hhw A¢eu¢ja ®ic pÇf¢LÑa flhaÑ£ f¡­Wz 
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 f¡­W¡šl j§mÉ¡ue 
1.  L¡m£e p¡¢l J L¡m£e p¡¢l ¢h­nÔoZ hm­a L£ h¤T¡u hÉ¡MÉ¡ Ll¦ez 

2.  L¡m£e p¡¢l ¢h­nÔo­Zl pjpÉ¡…­m¡ L£? Hl …l¦aÅ J hÉhq¡l hZÑe¡ Ll¦ez 

3.  fÐhZa¡ f¢lj¡­f A¡d¡Ns fÜ¢al fÐd¡e Ap¤¢hd¡…¢m L£? N¢an£m Ns fÜ¢a hÉhq¡l 
Ll­m H dl­el Ap¤¢hd¡ LaV¤L¤ c§l qu? N¢an£m Ns fÜ¢a ®L¡e pju ph­Q­u 
p¤¢hd¡SeL? 

4.  hNÑpj§­ql r¤âajLlZ fÜ¢a­a L£i¡­h dË¦h­Ll j¡e ¢eZÑu Ll­he hÉ¡MÉ¡ Ll¦ez H 
fÜ¢a­a fÐhZa¡ f¢lj¡­fl SeÉ L­uL¢V Ec¡qlZ ¢e­S °a¢l L­l AiÉ¡p Ll¦ez 

5.  “hÉhp¡¢uL Q­œ²l fkÑ¡uL¡m J ¢hÙ¹ªª¢a ¢eu¢ja q­m N¢an£m N­sl à¡l¡ Qœ²œ²¢jL 
f¢lhaÑen£ma¡ pÇf§ZÑl©­f c§l qu, k¢c Hl fkÑ¡uL¡m hÉhp¡¢uL Q­œ²l fkÑ¡uL¡­ml 
pj¡e quz” (®e¡V x 3 hvpl h¡ 5 hvpl fkÑ¡uL¡­ml SeÉ A¡f¢e HL¢V L¡m£e p¡¢l °a¢l 
Ll¦ez ®kje, ¢ae hvpl fkÑ¡­ul ®r­œ 5 3 1 5 3 1 5 3 1z Hh¡l N¢an£m Ns hÉhq¡l 
L­l fÐj¡Z Ll¦ez) 

6.  AdÑNs fÜ¢a­a fÐhZa¡ ¢eZÑu Ll¦ez 
 

hvpl 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 
h¡vp¢lL 
Evf¡ce 

60 62 58 64 60 66 56 58 64 60 

 

7.  ¢ejÀ¢m¢Ma L¡m£e p¡¢l a­bÉl fy¡Q (5) hoÑ£u N¢an£m Ns ¢eZÑu Ll¦ez 
 

hvpl 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
m¡i  

(q¡S¡l 
V¡L¡u) 

90 100 92 94 96 102 108 109 101 98 91 94 

 
8.  ­L¡e ®Sm¡l p¡a hvp­ll Q¡m Evf¡ce (V­e) ®cM¡e q­m¡z hNÑpj§­ql r¤âajLlZ 

fÜ¢a­a plm¯l¢ML fÐhZa¡l j¡epj§q RLhÜ Ll¦ez 
 

hvpl 1986 1987 1988 1989 1990 1991 1992 
Evf¡ce 87 98 104 95 101 108 100 
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f¡W-2 :  L¡m£e p¡¢ll Ef¡c¡e f¢lj¡f  

f¡­Wl E­ŸnÉ 

HC f¡W ®n­o A¡f¢e  
 Ga¤S­ic L¡­L h­m a¡ hZÑe¡ Ll­a f¡l­he 
 Ga¤S­i­cl f¢lj¡f…­m¡l hZÑe¡ Ll­a f¡l­he 
 l¡¢nabÉ ®b­L L£i¡­h Ga¤S­ic c§l Ll¡ k¡u a¡ hÉ¡MÉ¡ Ll­a f¡l­he 
 Qœ²œ²¢jL EW¡e¡j¡ L£ a¡ hÉ¡MÉ¡ Ll­a f¡l­he 
 A¢eu¢ja ®ic pÇf­LÑ d¡lZ¡ m¡i Ll­hez 

Ga¤S­ic (Seasonal Variation) 
Ga¤S­ic hm­aC A¡f¢e h¤T­a f¡l­Re üÒf pj­ul f¢lhaÑen£ma¡z L¡lZ Ga¤­a¡ qu 
hvp­l Ru¢Vz Hl AbÑ HC cy¡s¡u Ga¤S­ic q­m¡ HL hvp­ll Lj pj­ul ¢ial, ®pV¡ q­a 
f¡­l °c¢eL, p¡ç¡¢qL, j¡¢pL h¡ °œj¡¢pL, L¡m£e p¡¢l a­bÉl ¢eu¢ja Hhw fkÑ¡uœ²¢jL 
f¢lhaÑez H dl­el f¢lhaÑe hvp­ll fl hvpl ¢e¢cÑø hvp­ll ¢ial HLCi¡­h f¢lh¢aÑa 
quz HL hvpl h¡ a¡l A¢dL pj­ul a­bÉ Ga¤S­ic b¡­L e¡z A¢dL¡wn AbÑ̄ e¢aL abÉ 
Ga¤S f¢lhaÑe à¡l¡ fÊi¡¢ha quz ®kje - ®L¡e ¢S¢e­ol j§mÉ, Evf¡ce h¡ ®L¡e â­hÉl 
Q¡¢qc¡, ¢hœ²u CaÉ¡¢cz hoÑ¡L¡­m R¡a¡l Q¡¢qc¡, n£aL¡­m Nlj L¡f­sl Q¡¢qc¡, NljL¡­m 
W¡ä¡ f¡e£­ul Q¡¢qc¡ Ga¤S­i­cl L¡l­ZC hª¢Ü f¡uz 

Ga¤S­i­cl L¡lZ 
HLC hvp­ll ¢ial p¡ç¡¢qL, j¡¢pL h¡ °œj¡¢pLi¡­h ®k a­bÉl fkÑ¡uœ²¢jL f¢lhaÑe mrÉ 
Ll¡ k¡u, Hl ¢fR­e c¤¢V L¡lZ A¡­Rz L¡lZ…­m¡, 

 fÐ¡Lª¢aL n¢š²l fÐi¡­h - fÐLª¢a­a A¡hq¡Ju¡ Hhw Smh¡u¤l f¢lhaÑ­el L¡l­Z H 
dl­el f¢lhaÑe mrÉ Ll¡ k¡uz A¡f¢e ¢eÕQu mrÉ L­l­Re n£aL¡m A¡p­mC 
Nlj L¡f­sl Q¡¢qc¡ L£ f¢lj¡­Z ®h­s k¡uz Hl L¡lZJ A¡f¢e S¡­eez Ga¤ 
f¢lhaÑ­el p¡­b n£aL¡m H­m n£­al q¡a ®b­L lr¡ ®f­a pL­m Nlj L¡fs 
œ²u L­lz H dl­el Q¡¢qc¡ hª¢Ü h¡ L¡m£e p¡¢l a­bÉ f¢lhaÑe fÐ¡Lª¢aL L¡l­Z 
O­V­Rz HLCi¡­h NljL¡­m W¡ä¡ f¡e£­ul Q¡¢qc¡, ¢h¢iæ Ga¤­a Q¡m X¡m CaÉ¡¢cl 
¢iæ lLj Evf¡ce CaÉ¡¢cz 

 j¡e¤­ol l¦¢Q h¡ AiÉ¡p f¢lhaÑ­el fÐi¡­h - H dl­el f¢lhaÑe, HL hvp­ll 
Lj pju L¡­ml ¢ial j¡e¤­ol AiÉ¡p, gÉ¡ne h¡ fÐb¡l L¡l­Z mrÉ Ll¡ k¡uz 
®kje - ¢h­ul pju S¤­um¡l£­a Nqe¡l Q¡¢qc¡ (AiÉ¡p), D­cl pju e¤ae L¡f­sl 
Q¡¢qc¡ (fÐb¡)z 

 

Ae¤n£me 
hÉhp¡-h¡¢Z­SÉ ¢pÜ¡¿¹ NËqZ, A¡¢bÑL J Evf¡ce pwœ²¡¿¹ f¢lLÒfe¡ fÐZu­e Ga¤S­ic L£i¡­h 
fÐi¡h ¢hÙ¹¡l L­l a¡ hÉ¡MÉ¡ Ll¦ez (Ae¤dÄÑ 300 në) 

Ga¤S­i­cl f¢lj¡f 
Ga¤S ®i­cl f¢lj¡­fl fÐd¡e E­ŸnÉ q­m¡ - fÐhZa¡ ®b­L Ga¤S ®ic­L fªbL Ll¡ Hhw 
Hl L¡lZ hÉ¡MÉ¡ Ll¡z hÉhp¡ h¡¢Z­SÉl ®r­œ Ga¤S ®ic pÇf­LÑ S¡e¡ AaÉ¿¹ Sl¦l£z öd¤ 
a¡C eu Ga¤S ®ic pÇf­LÑ ‘¡e e¡ b¡L­m hÉhp¡ h¡¢ZSÉ Apñh hÉ¡f¡lz ®Lee¡ j­e 
Ll¦e, Ga¤Na ®i­cl ¢c­L ®L¡e fÐL¡l mrÉ e¡ ®l­M ®cM¡ ®Nm HLSe hÉhp¡u£ NljL¡­m 
fÐQ¤l n£­al L¡fs A¡jc¡e£ L­l h¡S¡­l a¤m­mez a¡q­m AhÙÛ¡V¡ ®Lje q­h? k¡C­q¡LÚ 
Ga¤S ®i­cl f¢lj¡f…­m¡­a A¡p¡ k¡Lz Ga¤S ®ic f¢lj¡­fl fÜ¢a Q¡l¢V, 

L) ¯œj¡¢pL h¡ j¡¢pL Nspj§­ql fÜ¢a (Method of Quarterly or Monthly 
Averages) 

M) fÐhZa¡-Ae¤f¡a fÜ¢a (Ratio to Trend Method) 
N) N¢an£m Ns Ae¤f¡a fÜ¢a (Ratio to Moving Average Method) 

Ga¤S­ic qu HL hvp­ll 
j­dÉz Hl A¢dL pj­ul 
SeÉ Ga¤S­ic qu e¡z 

Ga¤S ®i­cl f¢lj¡­fl 
fÐd¡e E­ŸnÉ q­m¡ - 
fÐhZa¡ ®b­L Ga¤S ®ic­L 
fªbL Ll¡ Hhw Hl L¡lZ 
hÉ¡MÉ¡ Ll¡z 
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O) ®k¡SeL¡l£ A­f¢rL fÜ¢a (Link Relative Method) 
 

a¡q­m Ga¤S ®ic f¢lj¡­fl fÜ¢a…­m¡l e¡j S¡e­mez ¢e­Q fÐ¢a¢V fÜ¢a pð­å ¢hÙ¹¡¢la 
A¡­m¡Qe¡ Ll¡ q­m¡  

L) °œj¡¢pL h¡ j¡¢pL Nspj§­ql fÜ¢a (Method of Quarterly or Monthly 
Averages) 
Ga¤S ®ic f¢lj¡­fl SeÉ °œj¡¢pL h¡ j¡¢pL Nspj§­ql fÜ¢a ph­Q­u pqSz H fÜ¢a­a 
Ga¤Na ®ic f¢lj¡­fl d¡f…­m¡ ¢ejÀl©f  
 

d¡f - 1 x  fÐb­j pwNªq£a abÉ…­m¡­L j¡¢pL h¡ °œj¡¢pL ®ki¡­h ®cJu¡ A¡­R ­pi¡­h 
p¡S¡­a q­hz 

 

d¡f - 2 x  p¡S¡­e¡l fl i aj j¡p h¡ °œj¡­pl (i = S¡e¤u¡¢l, ®éhÊ¤ --- ¢X­pðl, ¢Lwh¡; 
fÐbj °œj¡p, ¢àa£u °œj¡p --- CaÉ¡¢c) SeÉ X i  (Ns) ¢eZÑu Ll­a q­hz 

 

d¡f - 3 x  i aj j¡p h¡ °œj¡­pl Ns ¢eZÑu Ll¡l fl fÐ¡ç Ns…¢ml ( )X Ns ¢eZÑu 

Ll­a q­hz AbÑ¡v  X = 
1

12 1

12

x i
i
  ( i = S¡e¤, ®ghÐ¦ --- ¢X­pðl j¡p)  

 Abh¡ X = 
1

4 1

4

x i
i
  ( i = fÐbj °œj¡¢pL, ¢àa£u °œj¡¢pL ------) 

d¡f - 4 x  ¢h¢iæ j¡p h¡ °œj¡­pl SeÉ Ga¤Na p§QL q­h Ij¡p h¡ °œj¡­pl Ns Hhw 
­j¡­Vl N­sl naLl¡ AbÑ¡v Ga¤Na p§QL i aj j¡p h¡ °œj¡­pl SeÉ = 
Xi
X

100 (i 1,2,3 )    
 

H fÜ¢a­a j¡¢pL h¡ °œj¡¢pL Ns ®b­L Q§s¡¿¹ Ns ¢h­u¡N L­l j¡¢pL h¡ °œj¡¢pL Hl 
SeÉ Ga¤S ®ic ¢eZÑu Ll¡ k¡uz ®kje - S¡e¤u¡¢l j¡­pl Ns x1   Hhw ®j¡V Ns k¢c 
Xqu, a­h S¡e¤u¡¢l j¡­pl Ga¤S ®i­cl f¢lj¡Z q­h x1 -X z 

Ga¤S ®ic f¢lj¡­fl °œj¡¢pL h¡ j¡¢pL Nspj§q fÜ¢al p¤¢hd¡ J Ap¤¢hd¡ 

H fÜ¢a­a pq­S ¢h¢iæ hvp­ll SeÉ HLC j¡p h¡ °œj¡­pl abÉ hÉhq¡l L­l Ns ¢eZÑu 
Ll¡ k¡uz H Ns ®b­L ­j¡V Ns ¢h­u¡N L­l Ga¤S ®ic Hhw naLl¡u fÐL¡n L­l Ga¤S 
p§QL ¢eZÑu Ll¡ k¡uz 

Afl¢c­L H fÜ¢a­a fÐb­j d­l ­eu¡ qu a­bÉ ®L¡e c£OÑ­ju¡c£ fÐhZa¡ h¡ Qœ²œ²¢jL ®ic 
®eCz ¢L¿º A¢dL¡wn AbÑ̄ e¢aL a­bÉl ®r­œ HV¡ paÉ euz fÐ­aÉL AbÑ̄ e¢aL a­bÉ 
c£OÑ­ju¡c£ fÐhZa¡ ¢hcÉj¡e, L¡­SC fÜ¢a¢V pqS q­mJ hÉhq¡l Ef­k¡N£ Ljz 

HarZ A¡f¢e j¡¢pL h¡ °œj¡¢pL Nspj§­ql fÜ¢a­a L£i¡­h Ga¤S ®ic h¡ Ga¤S p§QL 
¢eZÑu Ll­a q­h a¡ ¢n­M­Rez Hh¡l HLV¡ Ec¡ql­Zl p¡q¡­kÉ ®cM¡ k¡LÚ H fÜ¢al fÐ­u¡Nz 

Ec¡qlZ x ¢ejÀ¢m¢Ma L¡m£e p¡¢l a­bÉl ®r­œ °œj¡¢pL Ns fÜ¢al fÐ­u¡®N Ga¤S ®ic 
Hhw Ga¤S p§QL ¢eZÑu Ll¦ez 

d¡­el °œj¡¢pL Evf¡ce (‘000 V­e) 
hvpl I II III IV 
1990 
1991 
1992 
1993 

150 
200 
150 
100 

400 
420 
480 
380 

350 
300 
320 
280 

300 
280 
320 
270 

Ga¤S ®ic f¢lj¡­fl 
°œj¡¢pL h¡ j¡¢pL 
Nspj§­ql fÜ¢a­a fÐb­j 
d­l ­eu¡ qu a­bÉ ®L¡e 
c£OÑ­ju¡c£ fÐhZa¡ h¡ 
Qœ²œ²¢jL ®ic ®eCz 
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1994 210 320 350 270 
 
pj¡d¡e x ¯œj¡¢pL Ns fÜ¢a­a Ns Ga¤S ®ic Hhw Ga¤S p§QL ¢eZÑ­ul NZe¡ L¡kÑ 
 

hvpl °œj¡¢pL Evf¡ce 
 I II III IV 

1990 
1991 
1992 
1993 
1994 

150 
200 
150 
100 
210 

400 
420 
480 
380 
320 

350 
300 
320 
280 
350 

300 
280 
320 
270 
270 

®j¡V 810  2,000 1,600 1,440 
Nspj§q = (pj¢ø  5) 162 =x1 400 =x2 320 =x3 288 =x4 
 
(¢hxâx HM¡­e 5 hvpl A¡­R h­m 5¢V °œj¡¢pL ®k¡N L­l 5 ¢c­u i¡N ®cJu¡ q­u­R) 

p¤al¡w Q§s¡¿¹ Ns X )

X
x x x x


  


  

 

1 2 3 4

4
162 400 320 288

4
1170

4
2925

,
.

 

a¡q­m ¢h¢iæ °œj¡¢pLpj§­ql Ns Hhw H pLm N­sl Ns AbÑ¡v Q§s¡¿¹ Ns f¡Ju¡ ­Nmz 
 

A¡f¢e S¡­ee Ga¤S ®ic = X Xi  (i aj °œj¡¢pL h¡ j¡¢pL Hl ®r­œ) 
a¡q­m, glj¤m¡­a fÐ¡ç ¢h¢iæ °œj¡¢pL j¡e h¢p­u Ga¤S ®ic…¢m ¢eZÑu Ll¡ k¡Lz 

fÐbj °œj¡¢p­Ll ®r­œ Ga¤S ®ic = X X1   = 162 - 292.5 = -130.5 

¢àa£u °œj¡¢p­Ll ®r­œ Ga¤S ®ic = X X2   = 400 - 292.5 = 107.5 
aªa£u °œj¡¢p­Ll ®r­œ Ga¤S ®ic = 320 - 292.5 = 27.5 
®no °œj¡¢p­Ll ®r­œ Ga¤S ®ic = 288 - 292.5 = - 4.5 
 
Q¡l¢V ¯œj¡¢p­Ll ®r­œ Ga¤S ®ic…¢m ®f­mez Hh¡l HC Ga¤S ®ic…¢m ®k¡N Ll­m ®Lje 
qu ®cM¡ k¡LÚz 
 

H­cl ®k¡Ngm = 130.5+107.5+27.54.5 = 0 
 

a¡q­m ¢h­no pjpÉ¡u Ga¤S ®ic…­m¡l ®k¡Ngm phÑc¡ n§eÉ q­hz LMeJ LMeJ k¢c 
cn¢j­Ll fl ®hn£ AwL hÉhq¡l Ll­m ®k¡Ngm n§eÉ e¡ qu a­h Ga¤S ®i­cl j¡e…¢m 
pjeÄu L­l ®k¡Ngm n§eÉ Ll­a q­hz 
 

A¡f¢e S¡­ee Ga¤S p§QL ®hl Ll¡l SeÉ …Zj§mL fÜ¢a hÉhq¡l Ll¡ qu Hhw ®r­œ  i 

aj j¡¢pL h¡ °œj¡¢p­Ll Ga¤S p§QL = 
x
x

i 100 

AaHh fÐbj °œj¡¢p­Ll p§QL = 
x
x
1 100  = 

162

2925
100 55 38

.
.   

¢àa£u °œj¡¢p­Ll p§QL = 
x
x
2 100  = 

400

2925
100 13675

.
.   

aªa£u °œj¡¢p­Ll p§QL = 
320

2925
100 10940

.
.   

­no °œj¡¢p­Ll p§QL = 
288

2925
100 9846

.
.   

Ga¤S p§QL ®hl Ll¡l 
SeÉ …Zj§mL fÜ¢a 
hÉhq¡l Ll¡ quz 
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H­r­œ Ga¤S p§QLpj§­ql ®k¡Ngm = 55.38+136.75+109.40+98.46  
       = 399.99 h¡ 400 
AbÑ¡v, °œj¡¢p­Ll ®r­œ Ga¤S p§Q­Llpj§­ql ®k¡Ngm phÑc¡ 400 Hl pj¡e q­h Hhw 
HLCi¡­h j¡¢pL a­bÉl ®r­œ Ga¤S p§Q­Ll ®k¡Ngm phÑc¡ 1,200 q­hz 
 

p§Q­Ll kb¡bÑ AbÑ x fÐ¡¿¹ p§Q­Ll AbÑ ®k â­hÉl ü¡i¡¢hL j§mÉ 1 V¡L¡ a¡ fÐbj °œj¡¢p­L 
qÊ¡p ®f­u q­u­R Hl 55.38%z AbÑ¡v 1 V¡L¡l ¢S¢e­pl j§mÉ q­u­R 0.55 V¡L¡z HLCi¡­h 
¢àa£u °œj¡¢p­L 1 V¡L¡l ¢S¢e­pl j§mÉ q­u­R 1.36 V¡L¡z AbÑ¡v 2u °œj¡¢p­L â­hÉl j§mÉ 
k­bø hª¢Ü ®f­u­Rz aªa£u Hhw Qa¤bÑ °œj¡¢p­L M¤h ®hn£ EW¡e¡j¡ L­l e¡Cz aªa£u °œj¡¢p­L 
I ¢S¢e­pl j§mÉ 1.09 V¡L¡ Hhw Qa¤bÑ °œj¡¢p­L 0.98 V¡L¡ q­u­Rz 
 
Ae¤n£me 
1985, 1986 Hhw 1987 p¡­ml ®L¡e â­hÉl Evf¡c­el f¢lj¡Z ¢e­Q ®cJu¡ q­m¡z j¡¢pL 
Nspj§­ql fÜ¢a­a Ga¤S ®ic Hhw Ga¤S p§QL ¢eZÑu Ll¦ez 
 
hvpl/
j¡p 

S¡e¤. ®ghÐ¦. j¡QÑ H¢fÊ. ­j S¤e S¤m¡C A¡N. ®p­ÃV. A­ƒ¡. e­i. ¢X­p
. 

1985 24 22 20 28 30 30 32 26 22 20 24 30 
1986 30 28 26 32 32 30 26 28 32 30 26 24 
1987 33 29 30 35 34 29 31 32 38 35 29 32 
 
 

j¡¢pL h¡ °œj¡¢pL Nspj§­ql fÜ¢a­a Ga¤S ®ic Hhw Ga¤S p§QL ¢eZÑu ¢nM­mez Hh¡l 
­cM¡ k¡L fÐhZa¡ Ae¤f¡a fÜ¢a­a L£i¡­h Ga¤Na ®ic f¢lj¡f Ll¡ k¡uz 

M) fÐhZa¡ Ae¤f¡a fÜ¢a (Ratio to Trend Method) 
H fÜ¢a­a Ga¤Na ®ic ¢eZÑu Ll¡l pju fÐb­j d­l ®eJu¡ qu j¡¢pL h¡ °œj¡¢pL a­bÉ 
N¡¢Z¢aL pÇfLÑ l­u­Rz H fÜ¢a­a Ga¤S ®ic ¢eZÑ­ul SeÉ ®k fc­rf…­m¡ ¢e­a q­h a¡ 
q­m¡  
fc­rf - 1 x  fÐb­j hNÑpj§­ql r¤âajLlZ fÜ¢a­a N¡¢Z¢aL ®lM¡ (®kje- plm­lM¡ 

SeÉ  y=a+bx, fÉ¡l¡­h¡m¡l SeÉ y=a+bx+cx2) Aˆe L­l fÐhZa¡ 
j¡epj§q (Trend Value) ¢eZÑu Ll­a q­hz 

fc­rf - 2 x  j§m j¡¢pL h¡ °œj¡¢pL abÉ­L fÐhZa¡ j¡epj§­ql naLl¡u fÐL¡n Ll­a 
q­hz ®k naLl¡ j¡e f¡Ju¡ k¡­h, H­a Ga¤S, Qœ²œ²¢jL Hhw A¢eu¢ja 
Ef¡c¡e b¡L­hz L¡lZ H­a d­l ®eu¡ qu ®k, naLl¡u fÐL¡n Ll­m 
fÊhZa¡ c§l£i§a quz 

fc­rf - 3 x  Hh¡l j¡¢pL h¡ °œj¡¢p­L fÐ¡ç naLl¡ Ns hÉhq¡l Ll­m Qœ²œ²¢jL Hhw 
A¢eu¢ja ®ic c§l£i¤a q­u k¡­h Hhw öd¤ Ga¤S ®ic l­u k¡­hz H­r­œ 
N¡¢Z¢aL N­sl a¤me¡u jdÉj¡ hÉhq¡l Ll¡ i¡mz L¡lZ N¡¢Z¢aL Ns 
®L¡e ¢h­no hs lL­jl abÉpwMÉ¡ à¡l¡ fÐi¡¢ha q­a f¡­l ®k j¡e Ga¤Na 
a­bÉ b¡L¡l Lb¡ euz 

fc­rf - 4 h¡ ®no fc­rf x fc­rf - 3 H ¢h¢iæ j¡p h¡ °œj¡­pl SeÉ ®k p§QL 
f¡Ju¡ ®Nm HV¡­L j¡¢pL a­bÉl ®r­œ 1200 Hhw °œj¡¢p­Ll ®r­œ 
400 Ll¡l SeÉ ¢ejÀ¢m¢Ma dË¦hL () à¡l¡ …Z Ll­a q­hz 

 
   
  
 

 
 
H fÜ¢a­a j¡¢pL h¡ °œj¡¢pL pLm a­bÉl ®r­œ N¢ad¡l¡l f¢lj¡f h¡ Ga¤Na ®i­cl 
f¢lj¡f f¡Ju¡ k¡uz ¢L¿º Qmj¡e Ns fÜ¢a­a fÐbj J ®no ¢LR¤ pj­ul f¢lj¡f f¡Ju¡ k¡u 

Ga¤S ®ic…­m¡l ®k¡Ngm 
phÑc¡ n§eÉ, ¯œj¡¢p­Ll 
®r­œ Ga¤S p§Q­Ll 
®k¡Ngm 400 Hhw j¡¢pL 
a­bÉl ®r­œ Ga¤S p§Q­Ll 
®k¡Ngm 1,200z 

fÐhZa¡ Ae¤f¡a fÜ¢a­a 
j¡¢pL h¡ °œj¡¢pL pLm 
a­bÉl ®r­œ N¢ad¡l¡l 
f¢lj¡f h¡ Ga¤Na ®i­cl 
f¢lj¡f f¡Ju¡ k¡uz 

fÐhea¡ Ae¤f¡a fÜ¢a­a 
Ga¤Na ®ic ¢eZÑu Ll¡l 
pju fÐb­j d­l ®eJu¡ qu 
j¡¢pL h¡ °œj¡¢pL a­bÉ 
N¡¢Z¢aL pÇfLÑ l­u­Rz 

     1,200 
 p§QLpj§­ql ®k¡Ngm 
 

K = (j¡¢pL a­bÉl ®r­œ) 

     400 
 p§QLpj§­ql ®k¡Ngm 
 

(°œj¡¢pL a­bÉl ®r­œ) K = 
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e¡z Afl¢c­L a­bÉ k¢c Qœ²œ²¢jL ®ic A¢dL f¢lj¡­Z b¡­L a­h N¢an£m Ns fÜ¢al 
a¤me¡u H­r­œ ®T¡Lf§ZÑ f¢lj¡f f¡Ju¡ k¡uz 
 
Ec¡qlZ x ¢ejÀ¢m¢Ma Evf¡ce abÉ (‘000 V­e) ®b­L Ga¤S ®ic fÐhZa¡l Ae¤f¡a 
fÜ¢a­a ¢eZÑu Ll¦ez 
 

hvpl Q1 Q2 Q3 Q4 
1985 
1986 
1987 
1988 
1989 

20 
24 
30 
32 
38 

30 
32 
35 
36 
44 

24 
28 
30 
36 
48 

28 
32 
36 
40 
50 

 

(¢hx âx Q1  = fÐbj °œj¡¢pL, Q2  = ¢àa£u °œj¡¢pL CaÉ¡¢c) 
 

pj¡d¡e x H pjpÉ¡l pj¡d¡e Ll¡l SeÉ fÐhZa¡l Ae¤f¡a fÜ¢al ®k d¡f…¢m ¢n­M­Re 
®p¢c­L ®Mu¡m L­l d¡­f d¡­f H…­a q­hz fÐbj h¡vp¢lL ®k¡Ngm ab¡ Ns j¡p ®hl L­l 
hNÑpj§­ql r¤âajLlZ fÜ¢a­a fÐhZa¡l j¡e…­m¡ ¢eZÑu Ll­a q­hz 1987 p¡m­L j§m 
¢h¾c¤ d­l fÊhZa¡ f¢lj¡­fl NZe¡ ¢ejÀl©f  
 

hvpl 
X 

h¡vp¢lL 
®k¡Ngm 

Q1 + Q2 + 
Q3  + Q4 

h¡vp¢lL 
Ns 
Y 

U= 
X-1987 

UY U2 fÐhZa¡l 
j¡e 

Y
 =a+bu 

1985 
1986 
1987 
1988 
1989 

102 
116 
131 
144 
180 

25.50 
29.00 
32.75 
36.00 
45.00 

- 2 
- 1 
0 
1 
2 

- 51 
- 29 
0 
36 
90 

4 
1 
0 
1 
4 

24.45 
29.05 
33.65 
38.25 
42.85 

  168.25 0 46 10  
 
A¡f¢e S¡­ee fÐhZa¡ ®lM¡ Aˆ­el SeÉ ¢e­ZÑu plm­lM¡l pj£LlZ Y=a+bu Hhw a,b 
¢eZÑ­ul p§œ 
y = na + bu ----- (1) 
uy = au + bu2 ----- (2) 
(1) ew pj£LlZ ®b­L 168.25 = 5a + b  0 

 h¡, a  
168.25

5
33 65.  

 
(2) ew pj£LlZ ®b­L 46 = a  0 + b 10 

 h¡, b  
46

10
4.6 

 

AaHh ¢e®ZÑu fÐhZa¡ ®lM¡l pj£LlZ,  = 33.65 + 4.6 u 
u Hl ¢h¢iæ j¡­el SeÉ fÐhZa¡l j¡e Ef­ll ®V¢h­m ®no Lm¡­j ®cM¤ez 
 

L¡lZ, u = - 2, aMe Y


= 33.65 + (- 2) 4.6 = 24.45 

 u = - 1, aMe Y


= 33.65 + (- 1) 4.6 = 29.05 

 u = 0, aMe Y


= 33.65 + 0 = 33.65 

 u = 1, aMe Y


= 33.65 + 1 4.6 = 38.25 
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 u = 2, aMe Y


= 33.65 + 2 4.6 = 42.85 
 

HM¡­e Y


 Hl AbÑ y Qm­Ll ¢el©¢fa j¡e 
 

A¡f¢e Øfø mrÉ Ll­Re h¡vp¢lL hª¢Ül f¢lj¡Z b = 4.6, AaHh A¡j¡­cl °œj¡¢pL a­bÉ 
hª¢Ül f¢lj¡Z q­h, 4.6  4 = 1.15  
 

Hh¡l °œj¡¢pL a­bÉl SeÉ fÐhZa¡ j¡­el p¡lZ£ ®hl Llhz Ef­ll a¡¢mL¡l NZe¡ ®b­L 
¢eÕQuC h¤T­a f¡l­Re ®k, 1985 p¡­ml fÐhZa¡l f¢lj¡Z 24.45z HC j¡e¢V I hvp­ll 
j¡T¡j¡¢T pj­ul SeÉ fÐ­k¡SÉz NZe¡ Ae¤k¡u£ °œj¡¢pL a­bÉ hª¢Ül f¢lj¡Z q­h 1.15z 
AbÑ¡v 1985 p¡­ml ¢àa£u ¯œj¡¢pL aªa£u °œj¡¢p­Ll fÐhZa¡l f¢lj¡­fl f¡bÑLÉ q­h 
1.15z ®k­qa¤ j¡T¡j¡¢T j¡e¢V 24.45, HSeÉ ¢àa£u ¯œj¡¢p­Ll j¡e¢V q­h 24.45 ®b­L 
1.15 Hl A­dÑL Ljz A¡h¡l aªa£u °œj¡¢p­Ll j¡e¢V q­h 24.45 ®b­L 1.15 Hl A­dÑL 
®hn£z H­r­œ ®k ­L¡e HL¢V °œj¡¢p­Ll j¡e ®f­mC a¡l p¡­b 1.15 ®k¡N L­l flhaÑ£ 
°œj¡¢p­Ll j¡e f¡Ju¡ k¡­h Hhw 1.15 ¢h­u¡N L­l f§hÑhaÑ£ °œj¡¢p­Ll j¡e f¡Ju¡ k¡­hz 

AaHh ¢àa£u °œj¡¢p­Ll j¡e 24.45 - 
115

2

.
 = 23.875 Hhw aªa£u °œj¡¢p­Ll j¡e 

24.45 + 
115

2

.
 = 25.025 (23.875 Hhw 25.025 Hl Ns ¢e­m 24.45 f¡Ju¡ k¡­h) 

fÐbj °œj¡¢p­Ll j¡e = 23.875 - 1.15 = 22.725 z 1985 p¡­ml ®no °œj¡¢p­Ll j¡e 
= 25.025 + 1.15 = 26.175z  
 

HLCi¡­h ¢h¢iæ °œj¡¢p­Ll SeÉ fÐhZa¡l j¡e Hhw fÐhZa¡l j¡e c¤l Ll¡l SeÉ j§m 
abÉpj§q­L (fÐ­nÀ fÐcš j¡e) fÐhZa¡l j¡­el naLl¡u fÐL¡n L­l ea¤e p¡lZ£ q­hz 
 

hvpl fÐhZa¡l j¡e fÐhZa¡ c§l£i§a j¡e 
 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

1985 
1986 
1987 
1988 
1989 

22.72
5 

27.32
5 

31.92
5 

36.52
5 

41.12
5 

23.87
5 

28.47
5 

33.07
5 

37.67
5 

42.27
5 

25.02
5 

29.62
5 

34.22
5 

38.82
5 

43.42
5 

26.175 
30.775 
35.375 
39.975 
44.575 

88.01 
87.83 
93.97 
87.11 
92.40 

125.65 
112.38 
105.82 
95.55 
104.08 

95.90 
94.51 
87.66 
92.72 
110.53 

106.97 
103.98 
101.77 
100.06 
112.17 

 fÐhZa¡ c¤l£i§a j¡­el  ®k¡Ngm 449.8
2 

543.48 481.32 524.95 

 fÐhZa¡ c¤l£i§a j¡­el  Ns  
(Ga¤S p§QL) 

89.96 108.70 96.26 104.99 

 (p§œ x 1985 p¡­ml fÐbj °œj¡¢p­Ll ®r­œ naLl¡ f¡h 
20

22725
100 8801

.
.  z 

¢àa£u °œj¡¢p­Ll ®r­œ 
30

23 875
100 125 65

.
.  z H­r­œ 20, 30 pwMÉ¡…­m¡ fÐ­n À 

fÐcš j§m abÉz Hi¡­h a¡¢mL¡l AeÉ¡eÉ j¡e…­m¡ ¢eZÑu Ll­a q­hz 
 

a¡q­m fÐhZa¡ c¤l£i§a Ga¤S p§QL f¡Ju¡ ®Nmz H p§Q­Ll ®k¡Ngm = 89.96 + 108.70 
+ 96.26 + 104.99 = 399.91 h¡ 400 
 
p§Q­Ll ®k¡Ngm 400 h­m pjeÄu Ll¡l clL¡l ®eCz ¢L¿º 400 Hl ®Q­u Lj h¡ ®hn£ q­m  
 
 
 

 400 
K =   ¢c­u fÐ­aÉL p§QL­L …Z Ll­a q­hz 
      ®j¡V p§QL 

°œj¡¢pL p§Q­Ll ®k¡Ngm 
400 q­m pjeÄu Ll¡l 
clL¡l ®eCz 
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Ae¤n£me 
°œj¡¢pL Ga¤S p§Q­Ll pj¢ø 400 h¡ j¡¢pL Ga¤S p§Q­Ll pj¢ø 1,200 qJu¡l L¡lZ L£? 
A¡fe¡l ¢eSü cª¢ø­L¡Z ®b­L j¿¹hÉ Ll¦ez (Ae¤dÄÑ 200 në) 

N) N¢an£m N­sl Ae¤f¡a fÜ¢a (Ratio to Moving Average Method) 
N¢an£m N­sl Ae¤f¡a fÜ¢a­a Ga¤S ®ic f¢lj¡f A­fr¡Lªa pqSz H fÜ¢a­a Ga¤S 
®ic f¢lj¡­fl SeÉ ®hn L­uL¢V fc­rf l­u­Rz A¡p¤e a¡q­m fc­rf…­m¡ pÇf­LÑ 
flfl ®S­e ®eu¡ k¡Lz fc­rf…­m¡ ph h¤T­a f¡l­m Ga¤S ®ic h¡ Ga¤S p§QL ¢eZÑu 
Ll­a f¡l­hez 
 
fc­rf - 1 x  j¡¢pL h¡ °œj¡¢pL a­bÉl SeÉ fÐb­j 12 j¡p h¡ Qa¤bÑ¡wn pj§­ql (HL 

hvp­ll Ns j¡e ®f­a q­h) Qmj¡e Nspj§q ¢eZÑu L­l ®L¾cÐ hl¡hl 
ÙÛ¡fe Ll­a q­hz Qmj¡e Nspj§q, fÐhZa¡ Hhw Qœ²œ²¢jL EW¡e¡j¡l 
p¢Çj¢ma fÐi¡h ¢el©fZ L­lz AbÑ¡v fÐcš a­bÉ ­k fÐhZa¡ Hhw 
Qœ²œ²¢jL EW¡e¡j¡l ¢LR¤ fÐi¡h l­u k¡u, Qmj¡e Nspj§q ®pV¡ ¢el©fZ 
L­lz 

 
fc­rf - 2 x  fÐbj 6 j¡p Hhw ®no 6 j¡p (j¡¢pL a­bÉl ®r­œ) Abh¡ fÐbj c¤C 

Qa¤bÑ¡wnL Hhw ®no c¤C Qa¤bÑ¡wnL (¯œj¢pL a­bÉl ®r­œ) j¡e h¡c 
¢c­u ®L¾cÐ£u Qmj¡e Ns­L j§m a­bÉl naLl¡u fÐL¡n Ll­a q­hz HC 
naLl¡ j¡e Ga¤S Hhw A¢eu¢ja Ef¡c¡e­L fÐL¡n L­lz 

 
fc­rf - 3 x  naLl¡ j¡e pj§­ql Ns ¢eZÑu Ll­m A¢eu¢ja ®ic c¤l£i§a q­h Hhw 

Ga¤S p§QL f¡Ju¡ k¡­hz 
 
fc­rf - 4 h¡ ®no fc­rf x HC p§QLpj§­ql ®k¡Ngm j¡¢pL a­bÉl ®r­œ 1,200 Hhw 

°œj¡¢pL a­bÉl ®r­œ 400 qJu¡ A¡hnÉLz k¢c e¡ qu a­h, 
 
 
 
 
 
à¡l¡ fÐ¡b¢jLi¡­h fÐ¡ç Ga¤S p§QLpj§q­L …Z L­l pjeÄu Ll­a q­hz HC pj¢e Äa p§QLC 
q­h Ga¤S p§QLz 

a¡q­m Qmj¡e N­sl Ae¤f¡a fÜ¢a­a Ga¤S p§QL ¢eZÑu ¢nM­mez Hh¡l S¡e­a q­h Hl 
p¤¢hd¡-Ap¤¢hd¡, Hlfl Ec¡ql­Zl j¡dÉ­j Ga¤S p§QL ¢eZÑu Ll­a q­hz 

Qmj¡e N­sl Ae¤f¡a fÜ¢al p¤¢hd¡ J Ap¤¢hd¡ 

Ga¤S ®ic f¢lj¡­fl SeÉ H fÜ¢a ph­Q­u p­¿¹¡oSeL Hhw hým hÉhq©az a­h H 
fÜ¢al ph­Q­u Ap¤¢hd¡ j¡¢pL a­bÉl ®r­œ fÐbj 6 j¡p Hhw ®no 6 j¡p Hhw °œj¡¢pL 
a­bÉl ®r­œ fÐbj c¤C Qa¤bÑ¡wnL Hhw ®no c¤C Qa¤bÑ¡wn­Ll p§QL A¡jl¡ f¡Ce¡z 

Ec¡qlZ x ¢ejÀ¢m¢Ma L¡m£e p¡¢ll abÉ ®b­L N¢an£m Nspj§­ql p¢qa Ae¤f¡apj§q 
fÜ¢a­a Ga¤S p§QL ¢eZÑu Ll¦e Hhw üÒf­ju¡c£ Ga¤S ®ic ¢eZÑu Ll¦ez 
 

hvpl Q1 Q2 Q3 Q4 

N¢an£m N­sl Ae¤f¡a 
fÜ¢a­a Ga¤S ®ic 
f¢lj¡f A­fr¡Lªa pqSz 

  1,200     400 
dË¦hL () =     h¡ 
     p§Q­Ll ®k¡Ngm  p§Q­Ll ®k¡Ngm 

Qmj¡e N­sl Ae¤f¡a 
fÜ¢a Ga¤S ®ic 
f¢lj¡­fl SeÉ ph­Q­u 
p­¿¹¡oSeL Hhw hým 
hÉhq©az 
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1991 
1992 
1993 
1994 

18 
22 
33 
89 

21 
28 
37 
49 

30 
39 
45 
47 

17 
28 
31 
44 

pj¡d¡e x fÐb­j Q¡l (4) Qa¤bÑ¡wn£u N¢an£m Ns ®hl Ll­a q­hz N¢an£m Ns ®hl Ll¡l 
fl j§m a­bÉl naLl¡u fÐL¡n Ll­a q­hz Aaxfl, Ga¤S p§QL ¢eZÑ­ul NZe¡L¡­kÑ ®k­a 
q­hz A¡l Ga¤S ®ic ¢eZÑ­ul SeÉ Q¡l (4) Qa¤bÑ¡wn£u Ns ®b­L j§m abÉ ¢h­u¡N L­l 
üÒf­ju¡c£ f¢lhaÑe ®hl L­l Ga¤S p¤QL ¢eZÑ­ul NZe¡ L¡­kÑ ®k­a q­hz  

A¡p¤e a¡q­m c¤dl­el NZe¡ L¡kÑ HLC p¡lZ£l j¡dÉ­j L­l ®eCz 
 

hvpl Qa¤bÑ¡wnL Qm­Ll 
j¡e 
y 

Q¡l 
Qa¤bÑ¡wn£u 
N¢an£m 
pj¢ø 

Q¡l 
Qa¤bÑ¡wn£u 
N¢an£m 
pj¢øl 
Ns 

Q¡l 
Qa¤bÑ¡wn£u 
N¢an£m 
Ns (T) 

(®L¾cÐ£i§a) 

üÒf­ju¡c£ 
f¢lhaÑe 
pj§q 

=YT 

N¢an£m 
N­sl p¡­b 
Ae¤f¡a 

y
T
100

 

1991 Q1 18      
 Q2 21      
   86 21.50    
 Q3 30   22 30 -

22=8 
136.36 

   90 22.50    
 Q4 17   23.375 17 -

23.375= 
-6.375 

72.73 

   97 24.25    
1992 Q1 22   25.375 -3.375 86.70 

   106 26.50    
 Q2 28   27.875 0.125 100.45 
   117 29.25    
 Q3 39   30.625 8.375 127.35 
   128 32.00    
 Q4 28   33.125 - 5.125 84.53 
   137 34.25    

1993 Q1 33   35 -2 94.29 
   143 35.75    
 Q2 37   36.125 0.875 102.42 
   146 36.50    
 Q3 45   38.5 6.5 116.88 
   162 40.50    
 Q4 31   41.375 -10.375 74.92 
   169 42.25    

1994 Q1 49   42.5 6.5 115.29 
   171 42.75    
 Q2 44   44.375 -0.375 99.15 
   184 46.00    
 Q3 47      
 Q4 44      

 

Ga¤S ®ic ¢eZÑ­ul SeÉ NZe¡pj§q 
Qa¤bÑ¡wn üÒf­ju¡c£ f¢lhaÑepj§q 

hvpl Q1 Q2 Q3 Q4 
1991 - - 8.000 -6.375 
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1992 
1993 
1994 

-3.375 
-2.000 
6.500 

0.125 
0.875 
-0.375 

8.375 
6.500 

- 

5.125 
-10375 

- 
pj¢ø 1.125 0.625 22.875 -11.625 

Nspj§q =  
pj¢ø  3 

X1= 0375 X2= 0.208 X3= 7.625 X4= -7.292 

 
Qa¤bÑ¡wnpj§­ql Ns ®b­L Q§s¡¿¹ Ns ®hl L­l I pLm Ns ®b­L Q§s¡¿¹ Ns ¢h­u¡N Ll­m ®k 
gm f¡Ju¡ k¡u a¡­L h­m Ga¤S ®icz  
 

a¡q­m A¡p¤e Ga¤S ®ic ¢eZÑ­ul SeÉ Q§s¡¿¹ Ns ¢eZÑu Ll¡ k¡LÚz 

Q§s¡¿¹ Ns X  = 
x x x x1 2 3 4

4

  
 

 


  

 

0 375 0208 7 625 7292

4
0916

4
0229

. . . .

.
.

 

AaHh hvp­ll fÊbj Qa¤bÑ¡w­nl Ga¤S ®ic  = X X1   
     = 0.375  0.229 = 0.146 
 

 ¢àa£u Qa¤bÑ¡w­nl Ga¤S ®ic   = X X2   
     = 0.208  0.229 =   0.021 
 

 aªa£u Qa¤bÑ¡w­nl Ga¤S ®ic  = X X3   
     = 7.625  0.229 = 7.396 
 

 Qa¤bÑ Qa¤bÑ¡w­nl Ga¤S ®ic  = X X4   
     = 7.292  0.229 = 7.521 
AaHh 1991 - 1994 fkÑ¿¹ Qa¤bÑ¡wnLpj§­ql SeÉ N¢an£m Nspj§­ql Ae¤f¡a fÜ¢a­a 
Ga¤S ®ic kb¡œ²­j 0.146,  0.021, 7.396 Hhw 7.521z 
 

Ga¤S p§QL ¢eZÑ­ul NZe¡L¡kÑ 
 

hvpl/Qa¤bÑ¡wn N¢an£m Nspj§­ql p¡­b Ae¤f¡apj§q 
 Q1 Q2 Q3 Q4 

1991 
1992 
1993 
1994 

- 
86.70 
94.29 
115.29 

- 
100.45 
102.42 
99.15 

136.36 
127.35 
116.88 

- 

72.73 
84.53 
74.92 

- 
pj¢ø 296.28 302.02 380.59 232.18 

Nspj§q =  
pj¢ø  3 

X1= 98.76 X2= 100.67 X3= 126.86 X4= 77.39 

 
Ga¤S ®i­cl ®r­œl eÉ¡u, 

Q§s¡¿¹ Ns x  = 
x x x x1 2 3 4

4

  
 

 


  

 

9876 100 67 126 86 77 39

4
403 68

4
10092

. . . .

.
.

 

Qa¤bÑ¡wnpj§­ql Ns ®b­L 
Q§s¡¿¹ Ns ®hl L­l I 
pLm Ns ®b­L Q§s¡¿¹ Ns 
¢h­u¡N Ll­m ®k gm 
f¡Ju¡ k¡u a¡­L h­m 
Ga¤S ®icz 
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AaHh …Zj§mL A¡L¡l hÉhq¡l L­l A¡f¢e Ga¤Sp§QL ¢eZÑÑu Ll­a f¡­lez Ga¤S p§QLpj§q 
q­m¡,  

hvp­ll fÐbj Qa¤bÑ¡w­nl Ga¤S p§QL, 
X
X

1
100     

    =
9876

10092
100 97 86

.
.

.   

 

 ¢àa£u Qa¤bÑ¡w­nl Ga¤S p§QL, 
X
X

2
100     

    =
100 67

10092
100 9975

.

.
.   

 

 aªa£u Qa¤bÑ¡w­nl Ga¤S p§QL, 
X
X

3
100     

    =
126 86

10092
100 12570

.

.
.   

 

 Qa¤bÑ Qa¤bÑ¡w­nl Ga¤S p§QL, 
X
X

4
100     

    =
77 39

10092
100 76 68

.
.

.   

mrÉZ£u ®k Ga¤S p§QLpj§­ql ®k¡Ngm = 97.86+99.75+125.70+76.68 =399.99 h¡ 
400z 

 
Ae¤n£me 
1982 - 1985 hvplpj§­ql ®L¡e ¢S¢e­pl Evf¡ce ®cJu¡ A¡­Rz N¢an£m Nspj§­ql 
fÜ¢a­a pÇfLÑj§mL A¡L¡l hÉhq¡l L­l Ga¤S ®ic Hhw …Zj§mL fÜ¢a hÉhq¡l L­l 
Ga¤S p§QL ­hl Ll¦ez 

â­hÉl Evf¡ce (00 V­e) 
hvpl fÐbj °œj¡¢pL 

Q1 
 

¢àa£u °œj¡¢pL 
Q2 
 

aªa£u ¯œj¡¢pL 
Q3 
 

Qa¤bÑ °œj¡¢pL 
Q4 
 

1982 
1983 
1984 
1985 

15.00 
14.90 
15.30 
16.10 

12.50 
11.20 
10.90 
12.20 

13.70 
14.60 
15.90 
14,00 

16.00 
17.00 
18.20 
18.70 

 

O) ®k¡SeL¡l£ A¡­f¢rL fÜ¢a (Link Relative Method) 
Ga¤S ®ic h¡ Ga¤S p§QL ¢eZÑ­ul HV¡ q­µR phÑ­no fÜ¢az fÜ¢a¢V ¢LR¤V¡ S¢Vmz H 
fÜ¢a­aJ AeÉ¡eÉ fÜ¢al eÉ¡u L­uL¢V fc­r®fl p¡q¡­kÉ Ga¤S ®ic ¢eZÑu Ll¡ quz 
A¡p¤e a¡q­m fc­rfpj§q L£ ®cM¡ k¡LÚz 
fc­rf - 1 x  fÐb­j L¡m£e p¡¢ll A¿¹NÑa fÐ­aÉL Qa¤bÑ¡wn h¡ j¡¢pL abÉ­L f§hÑhaÑ£ 

Qa¤bÑ¡wn h¡ j¡¢pL a­bÉl naLl¡u fÐL¡n Ll¡ quz fÐ¡ç gm¡gm­L 
®k¡SeL¡l£ A­f¢rL hm¡ quz 

fc­rf - 2 x  fÐ­aÉL j¡p h¡ Qa¤bÑ¡w­nl SeÉ ®k¡SeL¡l£ A­f¢rLpj§­ql Ns 
(N¡¢Z¢aL Ns h¡ jdÉj¡) ¢eZÑu Ll­a quz 

…Zj§mL A¡L¡l hÉhq¡l 
L­l A¡f¢e Ga¤Sp§QL 
¢eZÑÑu Ll­a f¡­lez 

®k¡SeL¡l£ A¡­f¢rL 
fÜ¢a­aJ AeÉ¡eÉ fÜ¢al 
eÉ¡u L­uL¢V fc­r®fl 
p¡q¡­kÉ Ga¤S ®ic ¢eZÑu 
Ll¡ quz 

 



 h¡wm¡­cn E¾j¤š² ¢hnÄ¢hcÉ¡mu 

f¢lpwMÉ¡e f¢l¢Q¢a fªù¡-264 

fc­rf - 3 x  Ns ®k¡SeL¡l£ A¡­f¢rLpj§q­L fÐbj j¡p h¡ Qa¤bÑ¡w­nl ¢i¢š­a 
f§hÑ¡fl ®k¡SeL¡l£ A­f¢rLpj§q ¢eZÑu Ll­a q­hz f¤hÑ¡fl ®k¡SeL¡l£ 
A¡­f¢rLpj§q q­h, ®L¡e ¢e¢cÑø Ga¤l (j¡¢pL abÉ h¡ Qa¤bÑ¡wn) f§­hÑl 
Ga¤l f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL  (…Z) I Ga¤l ­k¡SeL¡l£ 
A¡­f¢rL   (i¡N) 100z 

j­e Ll¦e, ®ghÐ¦u¡¢l j¡­pl f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL ¢eZÑu Ll­a q­h, a¡q­m 

­ghÐ¦u¡¢l j¡­pl f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL  

 S¡e¤u¡¢ll f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL  ®ghÐ¦u¡¢l ®k¡SeL¡l£ A¡­f¢rL 
= ---------------------------------------------------------------------------- 

 100 
HLC i¡­h j¡QÑ, H¢fÐm --------- ¢X­pðl j¡­pl f§hÑ¡fl ®k¡SeL¡l£ 
A¡­f¢rLpj§q ¢eZÑu Ll­a q­hz H fc­r­fl ®no fkÑ¡­u ¢X­pðl h¡ 
®no Qa¤bÑ¡w­nl f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL j¡e­L ¢i¢š d­l S¡e¤u¡¢l 
j¡­pl h¡ fÐbj Qa¤bÑ¡w­nl ea¤e f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL ¢eZÑu 
Ll­a q­hz H fÜ¢a­a S¡e¤u¡¢l f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL  

 S¡e¤u¡¢ll ®k¡SeL¡l£ A¡­f¢rL  ¢X­pðl f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL 
= ---------------------------------------------------------------------------- 

 100 
fc­rf - 4 x  HC fc­r­fl fÐb­jC Correction factor ®hl Ll­a quz 

 Correction factor, d 
1

12
 [S¡e¤u¡¢ll ¢àa£u f§hÑ¡fl 

®k¡SeL¡l£ j¡e - 100] (j¡¢pL a­bÉl ®r­œ) 

 d 
1

4
 [fÐbj Qa¤bÑ¡w­nl ¢àa£u f§hÑ¡fl ®k¡SeL¡l£ j¡e - 100] 

(¯œj¡¢pL a­bÉl ®r­œ) 
 Correction factor ®hl L­l ­ghÐ¦u¡¢l, j¡QÑ --------- ¢X­pðl j¡­pl 

SeÉ kb¡œ²­j d, 2d ------- 11d ¢h­u¡N Ll­a q­h (j¡¢pL a­bÉl 
®r­œ) Hhw ¢àa£u °œj¡¢pL, aªa£u °œj¡¢pL J Qa¤bÑ °œj¡¢pL ®b­L 
kb¡œ²­j d, 2d Hhw 3d ¢h­u¡N Ll­a q­hz 

fc­rf - 5 x  ph­n­o Q1 , Q2 , Q3  J Q4 h¡ S¡e¤u¡¢l, ­ghÐ¦u¡¢l, j¡QÑ ------ ¢X­pð­ll 
pw­n¡¢da f§hÑ¡fl ®k¡SeL¡l£ j¡e…¢m­L H­cl ®k±¢NL N­sl naLl¡u 
fÐL¡n Ll­m Ga¤S p§QLpj§q f¡Ju¡ k¡­hz Qa¤bÑ¡wn Q¡¢l¢Vl p§QL…¢ml 
pj¢ø 400 Hhw j¡¢pL p§QL…¢ml ®k¡Ngm 1,200 Hl pj¡e q­hz 

®k¡SeL¡l£ A¡­f¢rL fÜ¢al p¤¢hd¡ J Ap¤¢hd¡ 
®k¡SeL¡l£ A¡­f¢rL fÜ¢a­a Ga¤S ®ic ¢eZÑ­u fÐhZa¡l j¡e œ²j¡eÄ­u L­j A¡­p k¢c 
¢Le¡ fÐhZa¡l j¡e dË¦hL qu h¡ dË¦hL q¡­l hª¢Ü f¡uz Qmj¡e Ns fÜ¢al a¤me¡u A¢dL 
pwMÉL j¡p h¡ pj­ul SeÉJ Ga¤S p§QL ¢eZÑu Ll¡ k¡uz ®kje - j¡¢pL a­bÉl ®r­œ 
Qmj¡e Ns fÜ¢a­a fÐbj Hhw ®no 6 j¡­pl Ga¤S p§QL f¡Ju¡ k¡u e¡z ¢L¿º H­r­œ j¡œ 
HL j¡­pl p§QL f¡Ju¡ k¡u e¡z a­h H fÜ¢a¢V ®hn S¢Vmz 
 

HarZ ®k¡SeL¡l£ A¡­f¢rL fÜ¢a­a Ga¤S p§QL ¢eZÑ­ul fÐ¢œ²u¡ ¢nM­mez HMe HL¢V 
Ec¡ql­Zl p¡q¡­kÉ fÐ¢œ²u¡¢V pð­å f¢l×L¡l d¡lZ¡ ­eJu¡ k¡Lz 
 

Ec¡qlZ x ¢e­Q ®L¡e HL¢V ¢e¢cÑø â­hÉl fy¡Q hvp­ll °œj¡¢pL j§mÉ ®cJu¡ A¡­Rz 
®k¡SeL¡l£ fÜ¢a­a Ga¤S ®ic p§QL ¢eZÑu Ll¦ez 
 

 °œj¡¢pL abÉpj§q 
hvpl Q1 

 
Q2 
 

Q3 
 

Q4 
 

1987 25 21 17 26 

®k¡SeL¡l£ A¡­f¢rL 
fÜ¢a­a Ga¤S ®ic ¢eZÑ­u 
fÐhZa¡l j¡e œ²j¡eÄ­u L­j 
A¡­p k¢c ¢Le¡ fÐhZa¡l 
j¡e dË¦hL qu h¡ dË¦hL 
q¡­l hª¢Ü f¡uz 
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1988 
1989 
1990 
1991 

30 
26 
26 
29 

23 
24 
26 
31 

17 
23 
20 
21 

31 
27 
30 
28 

 

pj¡d¡e x p§œj­a fÐb­jC Qa¤bÑ¡wnpj§­ql j¡e­L H­cl ¢WL f§hÑhaÑ£ j¡­el naLl¡u fÐL¡n 
L­l ®k¡SeL¡l£ A¡­f¢rLpj§q ¢eZÑu Ll­a q­hz Hlfl fÐ­aÉL Qa¤bÑ¡w­nl A¡­f¢rLpj§q 
¢eZÑu Ll­a q­hz Hlfl fÐ­aÉL Qa¤bÑ¡w­nl A¿¹NÑa ­k¡SeL¡l£ A¡­f¢rLpj§­ql ®k±¢NL Ns 
NZe¡ Ll­a q­hz ®k±¢NL Ns NZe¡ Ll¡l fl Q1 Hl fÐbj f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL 
(CR) = 100 j­e L­l, AeÉ¡eÉ Qa¤bÑ¡w­nl f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL (CR) ¢eZÑu 
Ll­a q­hz Hlfl Q1 Hl ¢àa£u f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL ®hl L­l Correction 
factor Hhw pw­n¡¢da f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL ¢eZÑu Ll­a q­hz ph­n­o f§hÑ¡fl 
­k¡SeL¡l£ A¡­f¢rLpj§­ql Ns ¢eZÑu L­l Ga¤S p§QL ¢eZÑu Ll­a q­hz  
 

a¡q­m A¡p¤e Ef­l ®cJu¡ ¢euj Ae¤k¡u£ HL¢V p¡lZ£­a f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rLpj§q 
¢eZÑu L¢lz 
 

Qa¤bÑ¡wn ®k¡SeL¡l£ A¡­f¢rLpj§q 
hvpl Q1 

 
Q2 
 

Q3 Q4 

1987 
1988 
1989 
1990 
1991 

- 
115.38 
83.87 
96.30 
96.67 

84 
76.67 
92.31 
100 

106.90 

80.95 
73.91 
95.83 
76.92 
67.74 

152.94 
182.35 
117.39 
150.00 
133.33 

pj¢ø 392.22 459.88 395.35 736.01 
®k±¢NL Ns 98.06 91.98 79.07 147.20 

f§hÑ¡fl ®k¡SeL¡l£ 
A¡­f¢rL 

100 91.98 72.73 107.06 

1987 p¡­ml Q2 Hl ®k¡SeL¡l£ A¡­f¢rL   
21

25
100 84 

        Q3 Hl ®k¡SeL¡l£ A¡­f¢rL   
17

21
100 8095.  

         Q4 Hl ®k¡SeL¡l£ A¡­f¢rL   
26

17
100 15294.  

1988 p¡­ml Q1  Hl ®k¡SeL¡l£ A¡­f¢rL =   
30

26
100 115 38.  

HLC i¡­h AeÉ¡eÉ hvp­ll ®k¡SeL¡l£ A¡­f¢rLpj§q ¢eZÑu L­l Ef­l p¡lZ£­a hp¡­e¡ 
q­m¡z flhaÑ£­a fÐ¢a Qa¤bÑ¡w­nl ®k¡SeL¡l£ A¡­f¢rLpj§­ql pj¢ø ¢eZÑu L­l Ns ¢eZÑu Ll¡ 
q­u­Rz 
 

HMe Q1  Hl fÐbj f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL 100 d­l ¢e­m, Q2 Hl f§hÑ¡fl ®k¡SeL¡l£ 
A¡­f¢rL CR q­h, 
        Q2  Hl Ns ®k¡SeL¡l£ A¡­f¢rL (ALR) Q1 Hl f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL CR 
 CR =   ------------------------------------------------------------------------------------- 

100 

   
9198

100
100 9198

.
.  

Ae¤l©fi¡­h Q3   Hl CR = 
Q ALR Q CR3 2 Hl  Hl 

100


 

®k¡SeL¡l£ A¡­f¢rL 
fÜ¢a­a fÐb­jC Qa¤bÑ¡wn 
pj§­ql j¡e­L H­cl ¢WL 
f§hÑhaÑ£ j¡­el naLl¡u 
fÐL¡n L­l ®k¡SeL¡l£ 
A¡­f¢rLpj§q ¢eZÑu 
Ll­a q­hz 

f§hÑ¡fl ­k¡SeL¡l£ 
A¡­f¢rLpj§­ql Ns ¢eZÑu 
L­l Ga¤S p§QL ¢eZÑu 
Ll­a q­hz  
 



 h¡wm¡­cn E¾j¤š² ¢hnÄ¢hcÉ¡mu 

f¢lpwMÉ¡e f¢l¢Q¢a fªù¡-266 

   
79 07

100
9198 7273

.
. .  

 Q4  Hl CR = 
Q ALR Q CR4 3 Hl  Hl 

100


 

   
14720

100
7273 10706

.
. .  

 

Q1   Hl ¢àa£u f§hÑ¡fl ®k¡SeL¡l£ A¡­f¢rL CR  
 

= 
Q CR Q ALR4 1    

100

Hl Hl
 

   
10706

100
9806 10498

.
. .  

Correction factor  d 
1

4
 (¢àa£u Q1   Hl CR  - 100) 

  
1

4
 (104.98 100) =  1.245 

p¤al¡w, Q1  Hl pw­n¡¢da CR = Q1  Hl ¢àa£u CR - 4 d 

 = 104.98  4 (1.245) = 104.98  4.98 = 100 

Q2  Hl pw­n¡¢da CR = 91.98 -   d 

 = 91.98  1.245 = 90.735 

Q3  Hl pw­n¡¢da CR = 72.73 -   2d 

 = 72.73  2 (1.245) = 72.73  2.49 = 70.24 

Q4  Hl pw­n¡¢da CR = 87.86 -   3d 

 = 107.06  3 (1.245) = 107.06  3.735 = 103.325 

HMe Qa¤bÑ¡wn…¢ml pw­n¡¢da CR Hl ®k±¢NL Ns  


1

4
 (100 + 90.735 + 70.24 + 103.325) 

 
364 30

4
9108

.
.  

   Q1  Hl pw­n¡¢da CR 
Hh¡l, Q1  Hl Ga¤S p§QL = ------------------------ 100 
   CR …¢ml ®k±¢NL Ns 

    
100

9108
100 10979

.
.  

    Q2   Hl pw­n¡¢da CR 
            Q2   Hl Ga¤S p§QL = ------------------------ 100 
    CR …¢ml ®k±¢NL Ns 

    
90735

9108
100 99 62

.
.

.  

    Q3   Hl pw­n¡¢da CR 
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            Q3   Hl Ga¤S p§QL = ------------------------ 100 
    CR …¢ml ®k±¢NL Ns 

    
7024

9108
100 7712

.

.
.  

    Q4  Hl pw­n¡¢da CR 
            Q4   Hl Ga¤S p§QL = ------------------------ 100 
    CR …¢ml ®k±¢NL Ns 

    
103 325

9108
100 11344

.
.

.  

AaHh A¡f¢e fÐbj, ¢àa£u, aªa£u Hhw Qa¤bÑ Qa¤bÑ¡wn…¢ml Ga¤S p§QLpj§q ®f­me k¡ 
kb¡œ²­j, 109.79, 99.62, 77.12 Hhw 113.44z 

HMe p§QL…¢ml ®k¡Ngm, 109.79 + 99.62 + 77.12 + 113.44 = 400 
 

Ae¤n£me  
®k¡SeL¡l£ A¡­f¢rL fÜ¢a­a ¢ejÀ¢m¢Ma L¡m£e p¡¢l abÉ ®b­L Ga¤S p§QLpj§q ¢eZÑu 
Ll¦ez 

Qa¤bÑ¡wn/hvpl 1980 1981 1982 1983 
Q1 

Q2 

Q3 

Q4 

148 
156 
163 
157 

140 
163 
170 
165 

152 
165 
175 
172 

160 
170 
184 
177 

 
HarZ Ga¤S ®ic h¡ Ga¤S p§QL ¢eZÑ­ul ¢h¢iæ fÜ¢a…¢m pÇf­LÑ ¢hÙ¹¡¢la ®S­e­Rez 
Hh¡l ®L¡e l¡¢n abÉ ®b­L L£i¡­h Ga¤S ®ic c§l Ll¡ k¡u ®p pÇf­LÑ S¡e¡ k¡Lz 

abÉ p¡¢l ®b­L Ga¤S ®ic c§l£LlZ fÐ¢œ²u¡ 

Ga¤S ®ic c§l£LlZ hm­a h¤T¡u, L¡m£e p¡¢ll j§m abÉ ®b­L Ga¤S ®ic c§l Ll¡z A¡f¢e 
C­a¡j­dÉ ®S­e­Re, °œj¡¢pL h¡ j¡¢pL Nspj§­ql fÜ¢a, N¢an£m Nspj§­ql fÜ¢a h¡ AeÉ 
A¡lJ fÜ¢a­a Qa¤bÑ¡wn h¡ j¡ppj§­ql Ga¤S ®ic ¢eZÑu Ll¡ k¡uz k¢c L¡m£e p¡¢l a­bÉ 
Ef¡c¡epj§­ql ®k¡N­h¡dL fÐi¡h b¡­L, AbÑ¡v L¡m£e p¡¢ll j¡e Y = T+S+C+I qu, a­h 
GaS¤ fÐi¡hj¤š² abÉ Y - S = T+C+I q­hz A¡fe¡l ¢eÕQuC j­e A¡­R,     T= fÐhZa¡, 
S = Ga¤S­ic, C = Qœ²œ²¢jL f¢lhaÑe Hhw I = A¢e¢ÕQa h¡ A¢eu¢ja N¢az 

A¡h¡l k¢c …Zj§mL A¡L¡l (Multiplicative model) b¡­L, AbÑ¡v k¢c Y = T S C  I 
qu, a­h ®p­r­œ N¢an£m N­sl Ae¤f¡a fÜ¢a­a Ga¤S p§QL ¢eZÑu Ll¡ quz Aaxfl 
Ga¤S p§QLpj§q­L 100 à¡l¡ i¡N L­l Ga¤S gm (seasonal effects) ¢eZÑu Ll¡ quz 
Hlfl j§m abÉ­L Ga¤S gm à¡l¡ i¡N L­l abÉpj§q­L Ga¤S fÐi¡hj¤š² Ll¡ quz H­r­œ 

Ga¤S fÐi¡hj¤š² abÉ q­h 
y
s
T  C  I z Hl©f a®bÉ Qœ²œ²¢jL J A¢eu¢ja N¢al 

f¢lj¡f Ll­a pqS quz 
 
Ae¤n£me 
Qœ²œ²¢jL EW¡e¡j¡l fÐi¡­h pj­ul A¡h­aÑ j¡­el f¢lhaÑe qu Hje fy¡Q¢V Qm­Ll e¡j 
Efk¤š² hÉ¡MÉ¡ pq E­õM Ll¦ez 

Qœ²œ²¢jL EW¡e¡j¡ (Cyclical Fluctuation) 
L¡m£e p¡¢l a­bÉ c£OÑ­ju¡c£ E›¡e h¡ fae mrÉ Ll¡ k¡uz H dl­el E›¡e h¡ fae HL 
hvp­ll ¢ial e¡ q­u, Hl ®Q­u ®hn£ pj®ul SeÉ q­u b¡­Lz A¡f¢e qua mrÉ L­l 

 

­L¡e Evf¡ce h¡ fZÉj§mÉ 
p­hÑ¡µQ AhÙÛ¡e ®b­L 
f¤el¡u phÑ¢ejÀ AhÙÛ¡­e 
®e­j A¡p¡V¡­L HL Qœ² 
hm¡ quz A¡l HlLj 
h¡s¡-Lj¡­LC Qœ²œ²¢jL 
f¢lhaÑe h­mz 

L¡m£e p¡¢ll j§m abÉ 
®b­L Ga¤S ®ic c§l 
Ll¡­LC Ga¤S ­ic 
c¤l£LlZ h¤T¡uz 
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b¡L­he, ®L¡e ¢S¢e­pl Evf¡ce h¡ j§mÉ ®h­s ®L¡e HL pju p­hÑ¡¡µQ Evf¡ce h¡ j§mÉ 
q­µRz A¡h¡l qÊ¡p ®f­a ­f­a phÑ¢ejÀ AhÙÛ¡­e A¡p­Rz phÑ¢ejÀ AhÙÛ¡e ®b­L p­hÑ¡µQ AhÙÛ¡­e 
¢N­u f¤el¡u phÑ¢ejÀ AhÙÛ¡­e A¡p¡­L HL Qœ² h­mz A¡l Hl©f f¢lhaÑe­L Qœ²œ²¢jL 
f¢lhaÑe hm¡ quz pj­ul f¢lhaÑ­el p¡­b p¡­b hÉhp¡¢uL Q­œ²l (Business Cycle) 
fkÑ¡upj§q ­kje, Eæ¢a (Prosperities), fÕQ¡cN¢a (Recession), j¾c¡ (Depression) 
Hhw f¤el¦Ü¡l (Recovery) Hl f¢lhaÑe mrÉ Ll¡ k¡uz p¡d¡lZa HC fkÑ¡uL¡m ¢ae 
hvpl ®b­L eu-cn hvp­ll j­dÉ f¢lh¢aÑa quz 

®L¡e hvp­ll N¢a fÐLª¢a p¢WLi¡­h S¡e¡l SeÉ J h¤T¡l SeÉ Qœ²œ²¢jL f¢lhaÑen£ma¡l 
d¡lZ¡ AhnÉC fÐ­u¡Sez 

A¢eu¢ja N¢a (Irregular Movement) 

L¡m£e p¡¢ll HC Ef¡c¡­el fÐi¡h L¡m£e p¡¢l a­bÉ ¢e¢cÑøi¡­h h¡ ¢eu¢jai¡­h mrÉ Ll¡ 
k¡u e¡z p¡d¡lZa L¡m£e p¢ll f¢lhaÑe kMe ®ic fÐhZa¡, Ga¤Na Hhw Qœ²œ²¢jL ®i­cl 
L¡l­Z O­Ve¡ a¡-C A¢eu¢ja ®icz H dl­el ®i­cl Lb¡ f§­hÑ h¤T¡ k¡u e¡z AbÑ¡v f¢lhaÑe 
OV¡l L¡lZ A¢e¢ÕQa J A¢eu¢jaz ®kje - heÉ¡, i§¢jLÇf, djÑOV CaÉ¡¢cz ®L¡e HLV¡ 
j¡­Wl gp­ml ü¡i¡¢hL Evf¡ce hvp­l dl¡ k¡L 100 Vez ®L¡e HL hvp­l heÉ¡l g­m 
Hl Evf¡ce 25 V­e Hje¢L öZÉ­aJ ®e­j A¡p­a f¡­lz HC ®k Aü¡i¡¢hL f¢lhaÑe h¡ 
®e¡¢Vp R¡s¡ f¢lhaÑe, HV¡C q­m¡ A¢eu¢ja f¢lhaÑez 

 

p¡l¡wn 

H f¡­W A¡f¢e S¡e­me Ga¤S ®ic L¡­L h­mz Ga¤S ®i­cl f¢lj¡f…­m¡ ®kje - j¡¢pL 
h¡ °œj¡¢pL Nspj§­ql fÜ¢a, N¢an£m Nspj§­ql fÜ¢a, fÐhZa¡ Ae¤f¡a fÜ¢a Hhw 
®k¡SeL¡l£ A¡­f¢rL fÜ¢az H pLm fÜ¢a ®b­L L£i¡­h Ga¤S ®ic Hhw Ga¤S p§QL 
¢eZÑu Ll¡ k¡u ­p pÇf­LÑJ d¡lZ¡ ®f­mez Ga¤S ®ic ¢eZÑ­ul fl j§m abÉ ®b­L ¢h­u¡N 
Ll­m Ga¤S fÐi¡hj¤š² abÉ f¡Ju¡ k¡u Hhw Ga¤S p§QL 100 à¡l¡ i¡N L­l Ga¤S gm 
¢eZÑ­ul fl j§m abÉ­L i¡N L­l Ga¤S fÐi¡hj¤š² Ll¡ k¡uz HR¡s¡ H f¡­W Qœ²œ²¢jL J 
A¢eu¢ja EW¡e¡j¡ pÇf­LÑ S¡e­mez Hl flhaÑ£ CE¢eV q­m¡ ej¤e¡ue J ej¤e¡ S¢lfz 

­ic fÐhZa¡, Ga¤Na h¡ 
Qœ²œ²¢jL f¢lhaÑe R¡s¡ 
AeÉ ®k ®L¡e L¡l­Z L¡m£e 
p¡¢ll f¢lhaÑe q­a f¡­lz 
A¡l HC f¢lhaÑeC q­m¡ 
A¢eu¢ja N¢az 
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 f¡­W¡šl j§mÉ¡ue 
1.  Ga¤Na ®ic L¡­L h­m? 

2.  Ga¤S ®ic Hhw Ga¤S p§QL L£i¡­h ¢eZÑu Ll­he? 

3.  N¢an£m Nspj§­ql fÜ¢a A­fr¡ fÊhZa¡l Ae¤f¡a fÜ¢a ®L¡e ¢cL ¢c­u p¤¢hd¡SeL? 

4.  ®k¡SeL¡l£ A¡­f¢rL fÜ¢a­a Ga¤S p§QL ¢eZÑ­ul d¡f…­m¡ hÉ¡MÉ¡ Ll¦ez 

5.  Ga¤S, Qœ²œ²¢jL J A¢eu¢ja f¢lhaÑen£ma¡l j­dÉ f¡bÑLÉ ¢eZÑu Ll¦ez Ga¤S ®ic 
¢eZÑu Ll¡l ¢euj…­m¡ hÉ¡MÉ¡ Ll¦ez 

6.  Ga¤S p§QL ¢eZÑ­u ®L¡e fÜ¢a hÉhq¡l Ll¡ qu? 

7.  Ns fÜ¢a fÐ­u¡N L­l ¢ejÀ¢m¢Ma abÉ ®b­L Ga¤S p§QL J Ga¤S ®ic ¢eZÑu Ll¦ez 
Ga¤S ®ic L£i¡­h c§l Ll­he? 

 

hvpl Q1 
 

Q2 
 

Q3 
 

Q4 
 

1984 
1985 
1986 
1987 

62 
66 
64 
66 

58 
60 
56 
64 

70 
72 
74 
74 

60 
64 
70 
68 

 

(p§œ x N¢an£m Ns fÜ¢a h¡ AeÉ fÜ¢a­a Ga¤S ®ic ¢eZÑu L­l fÐ­aÉL Q¤abÑ­Ll 
SeÉ HLC j¡e d­l j§m abÉ ®b­L h¡c ¢c­m Ga¤S ®ic j¤š² abÉ f¡Ju¡ k¡­hz) 

 

8.  1989, 1990, 1991 hvp­ll ®L¡e â­hÉl Evf¡ce ®cJu¡ A¡­Rz j¡¢pL Nspj§­ql 
fÜ¢a­a j¡¢pL p§QL J j¡¢pL ®icpj§q ¢eZÑu Ll¦ez 

 

j¡p S¡e¤. ®ghÐ¦. j¡QÑ H¢fÊ. ­j S¤e S¤m¡C A¡N. ®p­ÃV. A­ƒ¡. e­i. ¢X­p. 
hvpl             
1989 14 13 12 16 17 17 18 15 13 12 14 17 
1990 17 16 15 18 18 17 19 14 15 14 14 15 
1991 18 17 16 18 17 19 18 15 12 12 13 17 
 
 
9.  ®k¡SeL¡l£ A¡­f¢rL fÜ¢a­a ¢ejÀ¢m¢Ma L¡m£e p¡¢l abÉ q­a Ga¤S p§QLpj§q ¢eZÑu 

Ll¦ez 
 

hvp­ll Qa¤bÑ¡wn 1990 1991 1992 1993 
Q1 

Q2 

Q3 

Q4 

24 
28 
31 
28 

20 
31 
35 
32 

26 
32 
37 
36 

30 
35 
42 
38 
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