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Kvjxb mvwi (Time Series)

f‚wgKv t

mg‡qi wfwË‡Z †kªYxe× I mvRv‡bv cwimsL¨vb DcvË‡K Kvjxb mvwi e‡j| Kvjxb mvwi mvavibZ: 

A_©‰bwZK Pj‡Ki DcvË eySv‡Z e¨eüZ nq| evwYwR¨K I A_©‰bwZK KvR-K‡g©i fwel¨r Ae¯’vq c~e©vfvm 

cvIqvi Rb¨ Kvjxb mvwi c_ cÖ`k©K wn‡m‡e KvR K‡i| Kvjxb mvwi KZK¸‡jv ˆewkó¨ m¤^wjZ| Gme 

ˆewk‡ó¨i Rb¨ Kvjxb mvwii we‡kl cÖKv‡ii we‡kølY cÖ‡qvRb nq Ges Kvjxb mvwi we‡kølYB n‡e G 

Aa¨v‡qi Av‡jvP¨ welq|

D‡Ïk¨

Avcbviv G Aa¨vq †k‡l ej‡Z cvi‡ebÑ

 Kvjxb mvwii Dcv`vbmg~n wK;

 Kvjxb mvwii we‡kølY c×wZ;

 Kvjxb mvwii cwigvc;

 wbe©vwPZ we›`y I Avav Mo c×wZ;

 MwZkxj Mo c×wZ;

 Kvjxb mvwii wewfbœ mgm¨vi mgvavb| 
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cvV- 9.1 Kvjxb mvwii Dcv`vb (Component of Time Seris)

f‚wgKv t

A_©‰bwZK †ÿ‡Î mg‡qi mv‡_ Z_¨vejxi ‡h cwieZ©b jÿ¨ Kiv hvq Zvi Rb¨ wewfbœ Dcv`vb Kvh©Kix 

f‚wgKv cvjb K‡i| Kvjxb mvwi‡Z G ai‡bi A‡bK Dcv`vb eZ©gvb|

D‡Ïk¨

Avcbviv G cv‡V ej‡Z cvi‡ebÑ

 Kvjxb mvwii Dcv`vb¸wj wK wK?

 wKfv‡e Dcv`vb¸‡jv wPwýZ nq;

 Kvjxb mvwii myweav I  Amyweav| 

Kvjxb mvwii msÁv t

mg‡qi mv‡_ m¤úK©hy³ cwieZ©bkxj msL¨vwfwËK Z_¨vejx‡KB Kvjxb mvwi e‡j| 

Kvjxb mvwi m¤ú‡K© Ñ Ya-Lem Chue. g‡ZÑ ÓA time series may be defined as a collection of 
redings belonging to different time periods of some economic variable or composite of 
variables.Ó A_©vr Kvjxb mvwi nj wewfbœ mg‡q msM„nxZ A_©‰bwZK DcvËÓ| 

Kvjxb mvwii ˆewkó¨ t

1| Kvjxb mvwi mvaviYZ: mgAšÍi we‡ePbv Kiv nq|

2| Kvjxb mvwii mvaviYZ: wØPjK AšÍM©Z|

3| Kvjxb mvwi‡Z mgq‡K ¯^vaxb PjK I wewfbœ mg‡q msM„nxZ gvb¸wj wbf©ikxj PjK e‡j AwfwnZ 

nq| 

4| Kvjxb mvwii Z_¨ mvaviYZ: evrmwiK, gvwmK, mvßvwnK BZ¨vw` mg‡q msM„nxZ nq Ges Giƒc 

Z_¨vejx ïaygvÎ A_©‰bwZK †ÿ‡ÎB mxgve× _v‡K bv G‡Z e¨emv evwYR¨mn AvenvIqv weÁvbx‡`i, 

ivóªweÁvbx‡`i e¨envh© wewfbœ Z_¨vejxi †ÿ‡Î Av‡jvwPZ nq| 

Kvjxb mvwii Dcv`vb t

mg‡qi mv‡_ Z_¨vejxi †h cwieZ©b jÿ¨ Kiv hvq Zv wewfbœ Dcv`v‡bi Rb¨ N‡U _v‡K| †Kvb †Kvb 

Dcv`vb FbvZ¥Kfv‡e, †KvbwU Avevi abvZ¥Kfv‡e KvR K‡i| G Dcv`vb¸wj‡K 4 fv‡M fvM Kiv nqÑ

(K) `xN©Kvjxb cÖeYZv (Secular trend)
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(L) FZzMZ †f` (Seasonal variation)

(M) PµµwgK n«vm-e„w× (Cyclical fluctuation)

(N) AwbqwgZ †f` (Irregular variation)

Kvjxb mvwii G PviwU Dcv`v‡bi g‡a¨ cvi¯úwiK m¤úK© ¸Ybÿg cÖK…wZ e‡j a‡i †bIqv nq| 

Ab¨fv‡e ejv hvq, Kvjxb mvwii †f` nj †mme †ÿ‡Î, †h †ÿ‡Î GB PvwiwU Dcv`v‡bi mw¤§wjZ ¸Yd‡ji 

cÖfv‡ei dj| G m¤ú‡K© wb¤œfv‡e †`Lv‡bv hvqÑ

Kvjxb mvwi = T  S  C  I

= `xN©Kvjxb cÖeYZv  FZzMZ †f`  PµµwgK n«vm-e„w×  AwbqwgZ †f`| 

`xN©Kvjxb cÖeYZv t Kvjxb mvwi‡Z hLb Dcv`v‡bi `xN©‡gqv`x ¯’vqx MwZkxjZv †`Lv hvq ZLb Zv‡K 

`xN©Kvjxb cÖeYZv ejv nq| MwZkxjZv gm„Y I Av‡cwÿKfv‡e `xN©‡gqv`x nIqv `iKvi| mvaviYZ: G 

aviv DaŸ©gyLx A_ev wb¤œgyLx A_ev GKB gvÎvq ¯’vqx n‡Z cv‡i| Kvjxb mvwii G ai‡bi Z_¨ †j‡Li 

gva¨‡g Dc¯’vcb Kiv hvq Ges †mB †jL‡K Kvjxb †jL e‡j| Kvjxb †jL mvaviYZ: MwZkxjZvi w`K 

wb‡`©k K‡i| 

FZzMZ †f` t Kvjxb mvwi‡Z Dcv`v‡bi ¯^íKvjxb n«vm-e„w× hvnvi c~bive„wË A‡bKUv wbqwgZ Zv‡KB 

FZzMZ †f` ejv nq| A_©bxwZ I e¨emvwqK‡`i `„wó‡KvY n‡Z FZzMZ †f` ch©v‡jvPbv LyeB ¸iæZ¡cyY©| 

†hgbÑ avb KvUvi mgq PvD‡ji `vg me‡P‡q Kg _v‡K| G‡ÿ‡Î wbw`©ó mswÿß mg‡qi Rb¨ Dcv`v‡bi 

cÖfve MÖnY Kiv nq| 

PµµwgK n«vm-e„w× t

FZzMZ †f‡`i Zzjbvq PµµwgK n«vm-e„w× A‡bKUv `xN©‡gqvw`| A_©‰bwZK †ÿ‡Î †`Lv hvq †h, AwaKvsk 

A_©‰bwZK Z_¨mvwiB ch©vqµ‡g DaŸ©Mvgx Ges wb¤œMvgx ZviZg¨ †`Lv hvq| cybive„wËi mgq b~¨bZg GK 

ermi Gi †ewk, d‡j FZzMZ †f` n‡Z Bnv Avjv`v, P‡µi AveZ© `xN© ev ¯^í hvnv nDK bv †Kb, mg¯Í 

A_©‰bwZK mvwi‡ZB P‡µi Ae¯’vb cwijwÿZ nq| 

AwbqwgZ †f` t

Kvjxb mvwii PZz_© Dcv`vb nj AwbqwgZ †f`| AwbqwgZ †f` wek„•Ljfv‡e cwijwÿZ nq| G¸wj wew”Qbœ 

†Kvb KviY ev NUbv n‡Z m„ó nq| Ab¨fv‡e Avgiv ej‡Z cvwi AwbqwgZ †f` Gi †Kvb KvjµwgKZv bvB 

Ges Bnv‡`i m„wó ˆ`efv‡e|

GLv‡b D‡jøL Kiv †h‡Z cv‡i, Kvjxb mvwi‡Z †h Pvi cÖKvi Dcv`vb Av‡Q, Zv‡`i mg‡eZ MwZkxjZv ev 

†f‡`i djvdjB Kvjxb mvwii MwZkxjZv ev †f‡`i KviY| 

mvi ms‡ÿc

mg‡qi mv‡_ m¤úK©hy³ cwieZ©bkxj msL¨v wfwËK Z_¨vejx‡K Kvjxb mvwi e‡j| Kvjxb mvwii wewfbœ 

Dcv`vb¸wj nj, i) `xN©Kvjxb cÖebZv ii) FZz MZ †f` iii) PµµwgK n«vm-e„w×  iv) AwbqwgZ †f`| 
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cv‡VvËi g~j¨vqb: 9.1

eû wbe©vPbx cÖkœ

1| mg‡qi wfwË‡Z †kªbx e× I mvRv‡bv cwimsL¨vb DcvË‡K e‡j

K) m~PK msL¨v| L) Kvjxb mvwi|

M) ms‡køl| N) wbf©iY|

2| Kvi g‡Z ÒKvjxb mvwi nj wewfbœ mg‡q msM„nxZ A_©‰bwZK DcvËÓ

K) Winner L) Fisher

M) Ya-lem chue N) Gutlman

mZ¨/wg_¨v wjLyb

3| A_©‰bwZK †ÿ‡Î mg‡qi mv‡_ Z_¨vejxi †h cwieZ©b jÿ¨ Kiv hvq Zvi Rb¨ wewfbœ Dcv`vb Kvh©Kix 

fzwgKv cvjb K‡i| 

4| Kvjxb mvwi‡Z mgq‡K wbf©ikxj PjK wnmv‡e aiv nq|

5| Kvjxb mvwii Z_¨ mvaviYZ evrmwiK, gvwmK I mvßvwnK BZ¨vw` mg‡q msM„nxZ nq| 

k~Y¨ ¯’vb c~ib : 

6| Kvjxb mvixi PZz_© Dcv`vb nj ------------|

7| FZz MZ †f‡`i Zzjbvq PµµwgK n«vm e„w× A‡bKUv ----------|

8| Kvjxb †jL mvaviYZ --------   ---------- wb‡`©k K‡i| 

evK¨ wgjv‡bv :

9| Kvjxb mvwi mgvb K) FZzMZ †f` ch©v‡jvPbv LyeB ¸iæZ¡c~Y© 

10| A_©bxwZ I e¨emvwqK†`i `„wó †Kvb n‡Z L) mg‡q msM„nxZ gvb¸wj‡K wbf©ikxj PjK 

e‡j| 

11| Kvjxb mvwi‡Z wewfbœ M) TXSXCXI
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cvV-9.2 Kvjxb mvwii we‡kølY c×wZ (Analysis of Time Series)

f‚wgKv t

Kvjxb mvwii Z_¨vejx‡Z PviwU Dcv`v‡bi cÖfve mgfv‡e we`¨gvb _v‡K bv| †Kvb Dcv`v‡bi cÖfve †ewk 

Zv A‡bKvs‡k wbf©i K‡i Z_¨vejxi cÖK…wZi Dci| †h‡nZz Dcv`vb¸wji cÖfve wfbœ ai‡bi nq ZvB Kvjxb 

mvwii Dcv`v‡bi Z_¨vejx we‡kølY Kiv cÖ‡hvRb| 

D‡Ïk¨

G cv‡V Avcbviv ej‡Z cvi‡ebÑ

 †Kvb Dcv`v‡bi cÖfve †ewk ev Kg;

 wKfv‡e Dcv`vb KvR K‡i;

 wKfv‡e Dcv`vb¸‡jvi djvdj‡K wb¯Œxq Kiv hvq;

 wewfbœ mgm¨vi e¨vL¨v|

Kvjxb mvwii we‡kølY c×wZ

Kvjxb mvwii Z_¨vejx we‡kølY ej‡Z Avgiv D‡jøwLZ PviwU Dcv`v‡bi cÖfve wbY©‡qi bvbvwea c×wZ I 

Dcv`v‡bi cÖfve wb¯Œxq Kivi c×wZ eywS| Avgiv wb‡¤œ Dcv`vb¸wji wewfbœ w`K wb‡q Av‡jvPbv Ki‡ev| 

`xN©Kvjxb cÖeYZv t

`xN©Kvjxb cÖeYZv Kvjxb mvwii me‡P‡q D‡jøL‡hvM¨ I ¸iæZ¡c~Y© Dcv`vb| `xN© mgq a‡i Z_¨vejx msMÖn 

n‡j Z_¨gvbmg~‡ni MwZkxjZv ev w¯’wZ Ae¯’vq cÖeYZv jÿ¨ Kiv hvq †hgb: K‡qK erm‡ii av‡bi 

Drcv`‡bi `xN© ZvwjKv n‡Z Drcv`‡bi GKwU w¯’wZ aviYv cvIqv hvq| `xN©Kvj ej‡Z †Kvb wbw`©ó mxgv 

euvav †bB| †Kvb †Kvb †ÿ‡Î GK mßvn‡K `xN© mgq ejv n‡q‡Q †hgb: fvBivm Kvh©µg wb‡q Z_¨ msMÖn 

Ki‡j GK mßvnB h‡_ó Avevi †Kvb †Kvb †ÿ‡Î 20/25 ermi mgq cÖ‡qvRb n‡Z cv‡i| 

`xN©Kvjxb cÖeYZv `yB cÖKvi t

(1) mij ˆiwLK cÖeYZv (Linear tendency)

(2) eµ ˆiwLK cÖeYZv (Curvillinear tendency)

mij ˆiwLK cÖeYZv t `xN©Kvjxb cÖeYZv‡K hw` mij †iLvq cÖKvk Kiv hvq, Z‡e Giƒc cÖeYZv‡K mij 

ˆiwLK cÖeYZv e‡j| 
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eµ ˆiwLK cÖeYZv t `xN©Kvjxb cÖeYZv‡K hw` mij †iLvq cÖKvk Kiv m¤¢e bv nq Z‡e †h †Kvb ai‡bi 

cÖeYZv‡K eµ ˆiwLK cÖeYZv e‡j| 

`xN© Kvjxb cÖeYZv e¨envi t

1| Bnv Pj‡Ki wewfbœ gv‡bi MwZkxjZvi aviYv †`q|

2| `xN©Kvjxb cÖeYZv ev` †i‡L Ab¨vb¨ cÖfve m¤ú‡K©I aviYv cvIqv hvq| 

3| `yB ev Z‡ZvwaK Kvjxb mvwii Zzjbv Kiv hvq we‡køl‡Yi gva¨‡g| 

4| AšÍ:†ÿcb ev ewn:†ÿcb c×wZi mvnv‡h¨ Z_¨ we‡k¦i wfZ‡ii ev evwn‡ii †h †Kvb Z_¨gvb wbY©q 

Kiv hvq| 

FZz‡f` t

Kvjxb mvwi‡Z Ggb KZK¸wj cwieZ©b Av‡Q hv mvßvwnK, ˆÎgvwmK I lvb¥vwmK n‡q _v‡K| Giƒ‡c 

cwieZ©b GK erm‡ii g‡a¨ Ges †h †Kvb mgq ev GKvwaKevi NU‡Z cv‡i Ges †Kvb †Kvb †ÿ‡Î cÖwZ 

ermi GKB mg‡qi KvQvKvwQ NU‡Z cv‡i| G ai‡bi cwieZ©b‡K mvaviYZ: FZzMZ †f` e‡j| 

FZzMZ †f` `yB ai‡bi :

(K) AvenvIqv MZ

(L) mvgvwRK ev †MvôxMZ AvPvi ev ixwZbxwZ| 

AvevnIqv MZ t cÖvK…wZK Ae¯’vi Dci wbf©i K‡i| †hgb: C`, c~uRv, wLª÷gvm †W BZ¨vw` †ÿ‡Î 

wRwbmc‡Îi `vg †e‡o hvq| Giƒc NUbv erm‡ii 2/3 evi cwijwÿZ nq| G ai‡bi FZz‡f` mvaviYZ: 

agx©q I †jvKR AvPvi-Abyôv‡bi Dci wbf©ikxj| 

FZz‡f` ch©v‡jvPbv Kivi KviY njÑ

(1) FZzR Kvi‡Y Kvjxb mvwii Z_¨vejx‡Z †h cwieZ©b cwijwÿZ nq Zv wba©viY Kiv;

(2) FZz‡f` Gi cÖfve eR©b Kiv| 

myweav : (1) FZz‡f` eR©b/ we‡jvc Kiv hvq|

(2) hyMe¨vcx aviv, PµµwgK n«vm-e„w× Ges AwbqwgZ †f‡`i cÖKvi wbY©q Kiv hvq| 

(3) FZzMZ †f`gy³, Z_¨mvwii wek`xKi‡Yi KvR mnR nq|

(4) FZzMZ †f` we‡jv‡ci gva¨‡g PµµwgK n«vm-e„w× Ges AwbqwgZ †f` wbY©q mnR nq| 

Amyweav : (1) FZzR †f‡`i cy‡ivcywi mwVK cwigvc cvIqv hvq bv|

(2) `xN©Kvjxb cÖeYZv I PµµwgK n«vm-e„w× Z_¨vejx‡Z FZz‡f` Dcv`vb Abycw¯’Z Abygvb 

Kiv nq hv ev¯Í‡e m¤¢e bq| 

(3) FZz‡f‡` AwbqwgZ e¨eavb we‡ePbv Kiv nq bv| 

PµµwgK n«vm-e„w×
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Kvjxb mvwii Z_¨vejx‡Z ÒPµÓ ej‡Z e¨emv-evwY‡R¨i wfwËK PµB eySvq hvi mxgv GK erm‡ii AwaK 

mgq Kvj wb‡q e¨vc„Z| PµµwgK n«vm-e„w× Dcv`v‡bi wbw`©ó †Kvb n«vm-e„w× MwZ †iLv †bB ZvB A‡b‡K 

Ò‡`vjbÓ e‡j _v‡Kb| 

†h †Kvb evwYR¨ Z‡_¨ †`vjb _v‡K A_©vr Z_¨vejx‡Z jÿ¨ Ki‡j †`Lv hvq †Kvb †Kvb mgq Z‡_¨i gvb 

DaŸ©gyLx| Avevi D‡aŸ©i GKB ¯’v‡b, Gfv‡e wKQy c‡i wb¤œMvgx Avevi wb‡¤œ GKB Ae¯’v‡b e¨vc„Z| 

D`vniYm¤^iƒc, m~Zvi Kvco GK mgq †ek RbwcÖq wQj| Avevi ax‡i ax‡i †UUªb, cwj÷vi BZ¨vw` Kvco 

evRv‡i Avmv‡Z m~Zvi Pvwn`v Kg‡Z _v‡K| Ab¨w`‡K K…wËg Kvc‡oi e¨env‡ii Lvivc w`K¸‡jv cÖKvk 

cvIqvi ci Avevi m~wZ Kvc‡oi Pvwn`v evo‡Z _v‡K| G DÌvb cZb 8/10 eQi jvM‡Z cv‡i| 

myweav t (1) Kvjxb mvwii †Kvb wbw`©ó Pµve‡Z©i cÖfve wbY©q Kiv hvq|

(2) PµµwgK n«vm-e„w× we‡køl‡Yi gva¨‡g fwel¨‡Zi A_©‰bwZK Ae¯’v m¤ú‡K© aviYv cvIqv 

hvq|

(3) PµµwgK n«vm-e„w×i cÖfve `~i Kivi gva¨‡g Ab¨ Dcv`vb¸wji wePÿY we‡kølY Kiv 

hvq| 

AwbqwgZ †f` t

Kvjxb mvwii AwbqwgZ †f` ev‡` GKwU wbw`©ó MwZ I DÌvb-cZb ev n«vm-e„w× Av‡Q| AwbqwgZ †f` G 

†Kvb we‡kl aviv Abyaveb Kiv m¤¢e bq G Kvi‡YB G Dcv`vb cwigvc cÖ‡qvRb| 

AwbqwgZ cÖfve `y'ai‡biÑ

(K) cvwicvwk¦©K KviY;

(L) Awba©vwiZ Ae¯’v|

cvwicvwk¦©K KviY t A‡bK †QvU †QvU cvwicvwk¦©K Kvi‡Y Kvjxb mvwii Z_¨vejxi gv‡bi DÌvb-cZb, n«vm-

e„w× N‡U _v‡K hv mgwóMZfv‡e D‡jøL‡hvM¨ cÖfve e‡j we‡ewPZ nq wKšÍz Avjv`vfv‡e we‡ewPZ bvI n‡Z 

cv‡i| 

Awba©vwiZ Ae¯’v t Awbw`©ó mg‡q ‡h‡Kvb cÖfve Kvjxb mvwii Z_¨vejxi gv‡bi h‡_ó cÖfvevwbœZ K‡i hv 

wbY©q Kiv cÖ‡qvRb| †hgb: f‚wgK¤ú, eb¨v, So BZ¨vw`| 

myweav t (1) Awbevh© KviY¸‡jv cwigvc Kiv hvq|

(2) Awbevh© KviY wPwýZ K‡i ev` †`Iqv m¤¢e|

Amyweav t (1) me mgq c~Y©v½ cwieZ©b djvdj wba©viY Kiv m¤¢e bq|

(2) †Kvb MwZkxjZv aviv bv Rvbv _vKvq c~Y©v½ Ae¯’v wbY©q Kiv Aev¯Íe| 

mvi ms‡ÿc :

Kvjxb mvwii Z_¨ejx‡Z PviwU Dcv`v‡bi cÖfve mgfv‡e we`¨gvb _v‡K bv| Kvjxb mvwii Z_¨ we‡kølb 

ej‡Z PviwU Dcv`v‡bi cÖfve wbY©‡qi bvbvwea c×wZ I Dcv`v‡bi cÖfve wb®Œxq Kivi c×wZ‡K eySvq|
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cv‡VvËi g~j¨vqb-9.2

eû wbe©vPb cÖkœ :

1| `xN© Kvjxb cÖebZv‡K hw` mij‡iLvi cÖKvk Kiv hvq Zvn‡j Giƒc cÖebZv‡K e‡j

K) PjK L) ms‡køl

M) †f`v¼ N) mij ˆiwLK cÖeYZv

2| Kvjxb mvwii we‡køl‡b KqwU Dcv`v‡bi cÖfve wbY©q Kiv nq| 

K) 2 wU L) 4 wU

M) 5 wU N) 3 wU|

mZ¨/wg_¨v wjLyb

3| `xN© Kvjxb cÖeYZv Pj‡Ki wewfbœ gv‡bi MwZkxjZvi aviYv †`q| 

4| AšÍ‡ÿcb ev ewn:†ÿcb c×wZi mvnv‡h¨ Z_¨ we‡k¦i wfZ‡i ev evwn‡ii †h †Kvb Z_¨ gvb wbY©q 

Kiv hvq| 

5| FZz †f‡` AwbqwgZ e¨eavb we‡ePbv Kiv nq| 

k~b¨¯’vb c~iY

6| `xN©Kvjxb cÖeYZv ------- me †P‡q D‡jøL‡hvM¨ I ¸iæZ¡c~Y©|

7| `yB ev Z‡ZvwaK Kvjxb mvwii Zzjbv Kiv hvq -------| 

8| FZz MZ †f` `yB ai‡Yi : 1| ------------ 2| ------------|

evK¨ wgjv‡bv t

9| AvenvIqv MZ Kvjxb mvwi K) †jvKR AvPvi -Abyôv‡bi Dci wbf©i kxj

10| FZz‡f` mvaviYZ; ag©xqI L) ZvB A‡bK Ò‡`vjbvÓ e‡j _v‡Kb| 

11| PµµwgK n«vm e„w× Dcv`v‡bi wbw`©ó †Kvb 

n«vm-e„w×i MwZ †iLv †bB

M) cÖK…wZi Ae¯’vi Dci wbf©i K‡i| 
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cvV-9.3 Kvjxb mvwi cwigvc c×wZ (`xN©Kvjxb cÖeYZv cwigvc)

(Measures of Time Series; long term methods)

f‚wgKv t

Kvjxb mvwii Dcv`v‡bi wewfbœ cÖeYZv jÿ¨ Kiv hvq| GB cwieZ©b cwigvc cÖ‡qvRb Kvjxb mvwii 

Dcv`v‡bi cÖeYZv cwigvc †k‡l A_©‰bwZK ev e¨emvwqK MwZ Abyaveb Kiv m¤¢e| 

D‡Ïk¨

G cv‡V Avcbviv ej‡Z cvi‡ebÑ

 wKfv‡e Dcv`vb cwigvc Kiv hvq;

 Dcv`vb cwigv‡ci wewfbœ c×wZ;

 wewfbœ mgm¨vi mgvavb| 

Kvjxb mvwi cwigvc c×wZ

Avgiv c~e© cv‡V Av‡jvPbv K‡iwQ Kvjxb mvwii wewfbœ Dcv`vb m¤ú‡K©| Gevi wKfv‡e Dcv`vb mg~‡ni 

MwZkxjZv cwigvc Kiv hvq †m m¤ú‡K© Av‡jvPbv Ki‡ev| 

`xN©Kvjxb cÖeYZvi cwigvc c×wZ t

`xN©Kvjxb cÖeYZv wba©vi‡Yi Rb¨ mvaviYZ: wb¤œwjwLZ c×wZ¸wj AbymiY Kiv nq| 

(K) ˆjwLK c×wZ (Graphic method)

(L) Avav Mo c×wZ (Semi Average method)

(M) Pjgvb Mo c×wZ (Moving Average method)

(N) b~¨bZg eM© c×wZ (Least Square method)

ˆjwLK c×wZ t ˆjwLK c×wZ‡Z Z_¨gv‡bi wP‡Îi Dci wfwË K‡i Dcv`vb cÖeYZv wbY©q Kiv hvq| ˆjwLK 

c×wZ `yB ai‡biÑ

(K) gy³ n¯Í †iLv c×wZ t QK KvM‡R Kvjxb mvwii Z_¨¸wj x A‡ÿ mgq Ges y A‡ÿ Z_¨gvb ¯’vcb 

Ki‡Z n‡e| AZ:ci ¯’vwcZ we›`y¸wj ms‡hvM Ki‡j †h AuvKv eµ mij †iLv cvIqv hvq Zv‡K gy³ n¯Í 

†iLv e‡j| A_ev †iLv Ggbfv‡e Uvbv †h‡Z cv‡i hvi d‡j cÖK…Z we›`y¸wji hZ`~i m¤¢e KvQvKvwQ ev 

wbKU w`‡q hvq Giƒc mij‡iLv‡KI gy³ n¯Í †iLv e‡j| 
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wPÎ 9.1 : gy³ n¯Í †iLv

(L) wba©vwiZ we›`y c×wZ t wba©vwiZ we›`y c×wZ‡Z cÖ_‡g Kvjxb mvwii Z_¨vejx n‡Z `ÛwPÎ A¼b Kiv 

nq| `Û¸‡jvi g‡a¨ Ggb KZK¸‡jv we›`y wba©viY Kiv nq hv mshy³ K‡i GKwU mij †iLv cvIqv hvq G 

c×wZ‡K wba©vwiZ we›`y c×wZ e‡j wP‡Î †`Lyb|

wPÎ 9.2 : wba©vwiZ we›`y †iLv
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Avav Mo c×wZ (Semi average method) t Avav Mo c×wZ‡Z Kvjxb mvwii Z_¨vejx‡K `y'fv‡e fvM 

Kiv nq| cÖ‡Z¨K fv‡Mi Z_¨gv‡bi Mo wbY©q Kiv nq| G Mo gvbØq ci¯úi mshy³ K‡i †h †iLv AsKb 

Kiv nq Zv Dfq w`‡K cÖ‡qvRb gZ e„w× K‡i †h †iLv cvIqv hvq Zvi gva¨‡gB Z_¨vejxi cÖeYZv wba©viY 

Kiv nq| we‡Rvo gvb msL¨vi †ÿ‡Î ga¨gvb ev` w`‡q Z_¨vejxi `yB fv‡Mi Mo wbY©q K‡i Av‡Mi wbq‡g 

cÖeYZv wba©viY †iLv A¼b Kiv hvq| 

D`vniY : Avav Mo c×wZ‡Z wb‡Pi Z_¨‡K `xN© Kvjxb cÖeYZv wba©viY Kiæb|

ermi GKK †KvwU e¨vs‡Ki 

Pvjvb

ermi GKK †KvwU e¨vs‡Ki 

Pvjvb

1971 53 1977 105

1972 79 1978 87

1973 76 1979 79

1974 66 1980 104

1975 69 1981 97

1976 94 1982 92

1983 101

mgvavb : †`Iqv Av‡QÑ

n = 13| GLv‡b †gvU msL¨v we‡Rvo ZvB ga¨ msL¨vwU 1977 ev` w`‡q `y'wU As‡k mgq‡K fvM 

Ki‡Z n‡e| GKwU Ask n‡e 1971-76 Ges AciwU n‡e 1978-'83, GLb

X
1

 = cÖ_g As‡ki Mo = 

437
6

= 72.83

X
2

 = wØZxq As‡ki Mo = 

87 + 79 + 104 + 97 + 92 + 101
6

= 

560
6

= 93.33

GLb x
1

 Ges x
2

 Gi gvb¸wj KvQvKvwQ gv‡bi mg‡qi eivei ¯’vcb Ki‡Z n‡e A_©vr 1973 I 1981 mvj 

eivei MÖvd KvM‡R ¯’vcb Ki‡j †h we›`y cvIqv hv‡e Zv †hvM Ki‡Z n‡e| †hvM Kivi ci Drcbœ mij 

†iLvwU wb‡Y©q †iLv| 
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wPÎ 9.3: Avav Mo †iLv

Pjgvb Mo c×wZ (Moving average method)
Pjgvb Mo c×wZ‡Z cÖ_gZ: KZ ermi ev mg‡qi Rb¨ Giƒc Mo wbY©q Kiv n‡e Zv wbY©‡qi Rb¨ ˆiwLK 

c×wZi gva¨‡g PµveZ©bkxjZvi cÖfve KZ ermi e¨vcx n‡e Zv wbY©q Kiv nq Ges †m mg‡qi Rb¨ 

Pjgvb Mo wbY©q Kiv nq| D`vniY¯^iƒc  ej‡Z cvwi, 5 ermi e¨vwß Pjgvb Mo wbY©q Ki‡Z n‡e| 

G‡ÿ‡Î Kvjxb mvwii Z_¨vejxi cÖ_g n‡Z cuvPwUi gvb †hvM K‡i 5 w`‡q fvM K‡i †h Mo gvb cvIqv 

hv‡e Zv ga¨eZx© mg‡qi A_©vr 3q ermi eivei wjL‡Z n‡e| Gevi cÖ_g Z_¨ gvb ev` w`‡q cieZx© 

cuvPwU Z_¨gvb A_©vr 2q gvb n‡Z 6ô gvb ch©šÍ †hvM K‡i cuvP w`‡q fvM K‡i 2q Mo gvb 4_© ermi 

eivei wjL‡Z n‡e| Gfv‡e Dc‡ii w`‡Ki wbKU gvb ev` w`‡q cuvPwU gv‡bi Mo ch©vqµ‡g wbY©q Ki‡Z 

n‡e hZÿb ch©šÍ bv Z_¨gvb mg~n wb:†kl nq| Z‡e †Rvo Z_¨gvb msL¨vi †ÿ‡Î ga¨gvb wbY©‡qi Rb¨ 2q 

I 3q erm‡ii gvSvgvwS ¯’v‡b emv‡Z n‡e| Gfv‡e cÖvß Mo gvb¸wj ermi eivei QK KvM‡R G‡K †h 

we›`y¸wj cvIqv hv‡e Zv †iLv Øviv mshy³ K‡i `xN©Kvjxb cÖeYZv †iLv wbY©q Kiv hv‡e| 

D`vniY : †Kvb GKwU Pv evMv‡b 1951 mvj n‡Z 1960 mvj ch©šÍ †gvU Pv‡qi Drcv`b Mo wbY©q Kiæb I 

`xN©Kvjxb cÖeYZv †iLv A¼b Kiæb| 

Z_¨ †Uwej

mvj Drcvw`Z Pv (c_) mvj Drcvw`Z Pv (Kg)

1951 464 1957 557

1952 515 1958 571

1953 518 1959 586

1954 567 1960 612

1955 502

1956 540
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mgvavb t 4 ermi wfwË‡Z Pjgvb Mo wbY©q mviYx wb¤œiƒcÑ

mviYx

mvj Drcvw`Z Pv 

(cª)

4 erm‡ii 

Pjgvb mgwó

4 erm‡ii 

Pjgvb Mo

†K›`ªxq Pjgvb 

Mo

1951 464

'52 515

'53 518 1964 491.0 495.7

'54 467 2002 500.50 503.50

'55 502 2027 506.76 511.6

'56 450 2066 516.50 529.5

'57 557 2170 542.50 533.0

'58 571 2254 563.50 572.0

'59 586 2326 581.50

'60 612

x-Aÿ eivei wewfbœ mvj Ges y Aÿ eivei 4 erm‡i cÖvß Pjgvb Mo MÖvd KvM‡R ¯’vcb K‡i `xN©Kvjxb 

cÖeYZv †iLv cvIqv hv‡e| wPÎ †`LybÑ

wPÎ 9.4: `xN©Kvjxb cÖeYZv †iLv

wb‡R Kiæb t wb‡¤œi Z_¨ n‡Z Pjgvb Mo c×wZ‡Z Drcv`‡b Mo I `xN© Kvjxb cÖeYZv †iLv A¼b Kiæb

mgq 1961, 1962, 1963, 1964, 1965, 1966, 1967

Drcv`b 23      28     32      35       33     39    42
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b~¨bZg eM© c×wZ

divmx MwYZÁ GwÛªb †jMwÛª b~¨bZg eM© cÖwµqvi cÖeZ©K| msL¨vwfwËK Z‡_¨i mij‡iLvq ¯’vc‡bi Rb¨ G 

cÖwµqv me©Rb ¯^xK…Z| b~¨bZg cÖwµqvq msÁv wb¤œiƒc Ò¯’vwcZ †iLv n‡Z cÖwZwU we›`yi wePy¨wZ A_ev 

`~i‡Z¡i e‡M©i †hvMdj n‡Z n‡e b~¨bZgÓ| A_©vr wePy¨wZ eM© K‡i AšÍ:KiY Ki‡j gvb n‡e k~‡b¨i 

KvQvKvwQ|

g‡bKwi, `yBU Pj‡Ki `xN©Kvjxb cÖeYZvi mgxKiY njÑ yt = a+bt + Et; 

t =1, 2, .....n

‡hLv‡b, yt = wbf©ikxj PjK

a,b = civgvb

xt = ¯^vaxb PjK

Et = wePy¨wZi gvb|

GLb wePy¨wZ mg~‡ni eM© mgwó

yt = a+b xt + Et   

fi 

x

∑
t = 1

E2
t
= (yt - a - bxt)2

GLb a,b aªæe‡Ki cÖv°wjZ gvb Ggbfv‡e wbY©q Ki‡Z n‡e hv‡Z E2t †K AšÍ:Kib Ki‡j E2t Gi Ó0Ó 

nq A_©vr ÿz`ªZg gv‡bi eM© AviI ÿz`ªZg nq| 

Avgiv Rvwb, E2t †K ÿz`ªZg  gv‡bi eM© AviI ÿz`ªZg nq| 

AZGe, AšÍ:Kib c×wZi gva¨‡g

a

t
n

t







1

2

 
=-2 [yt-a-bxt)]=0 FmÄ

a

t
n

t







1

2

= –2 [(y
t
–a–bx

t
)  x

t
] = 0  

 mgxKiY `yBwU mij K‡i cvBÑ

[y
t
–a–bxt] = 0

[y
t
–a–bx

t
] x

t
= 0

fiy
t
= na + bx

t
Ges xtyt= axt+bx2

t
mgxKiY `yBwU mgvavb K‡i cvBÑ

b̂ = Error!

Ges  â =y
t
– ˆ b x t
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Kvjxb mvwii †ÿ‡Î a, b Gi gvb wbY©‡qi mgq ¯^vaxb Pj‡Ki gv‡bi g‡a¨ cv_©K¨ mgvb| ZvB †h †Kvb 

ga¨eZx© ermi‡K gyjwe›`y we‡ePbv K‡i A_©vr 0 a‡i xtGi gvb cvIqv hv‡e| n Gi gvb we‡Rvo n‡jÑ 
Sxt= 0 †m‡ÿ‡Î

â =  

SxtytSx2
t

b̂ =  

SxtytSx2
t

Ges â = ŷ

D`vniY t

wb¤œwjwLZ Z_¨mvwi n‡Z b~¨bZg eM© c×wZ‡Z `xN©Kvjxb cÖeYZv wbY©q Kiæb| 

mgq 1961 1962 1963 1964 1965 1966 1967

Drcv`b 23 28 32 35 33 39 42

mgvavb t `xN©Kvjxb cÖeYZv wbY©‡qi Rb¨ wb¤œ mviYx cÖ¯ÍzZ Ki‡Z n‡e| 

mvj x
t

Drcv`b 

(g‡Y) y
t

dx = x
t
-

1964

dy=y-30

dxdy dx2

1961 23 -3 -7 21 9

1962 28 -2 -2 4 4

1963 32 -1 2 -2 1

1964 35 0 5 0 0

1965 33 1 3 3 1

1966 39 2 9 18 4

1967 42 3 12 33 9

‡gvU 232 0 22 80 28

GLv‡bÑ

yt = a + bxt  ‡hLv‡b dx = x
t
- 

_
x

 b = 

Sdxdy
Sdx2

= 

80
28

= 2.86   

a = y = 30 + 

22
7

= 33.14

AZGe, mgxKiYwU nj y = 33.14 + 2.86dx
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dx Gi gvb emvBqv cvBÑ

mvj

y

1961 24.56

1962 27.42

1963 30.28

1964 33.14

1965 36.00

1966 38.86

1967 41.72

gvb¸wj MÖvd KvM‡R ¯’vcb Ki‡j †h †iLv cvIqv hv‡e ZvB wb‡Y©q cÖfvweZ †iLv| 

wPÎ 9.5: `xN©Kvjxb cÖeYZv

mvi ms‡ÿc : 

Kvjxb mvwii Dcv`v‡bi wewfbœ cÖeYZv jÿ¨ Kiv hvq| wba©vwiZ we›`y c×wZ, AvavMo c×wZ, ˆjwLK 

c×wZ, PjgvbMo c×wZ Ges b~Y¨Zg eM© c×wZi, gva¨‡g Kvjxb mvwii cÖebZv wbY©q Kiv nq| 

cv‡VvËi g~j¨vqb-9.3

eû wbe©vPb cÖkœvejx :
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1| Kvjxb mvwii Dcv`v‡bi cÖeYZv cwigvc c×wZ mvaviYZ:

K) 4 wU L) 5 wU

M) 7 wU N) 1 wU

2| Ògy³ n¯Í †iLv c×wZÓ Kvjxb mvwii cÖeYZv cwigv‡ci †Kvb c×wZi AšÍM©ZÑ

K) b~b¨Zg eM© c×wZi L) ˆjwLK c×wZi 

M) Pjgvb Mo c×wZi N) Avav Mo c×wZi

3| b~b¨Zg eM© c×wZ e¨eüZ nq wb‡Pi †KvbwU wbY©‡q

K) Mo L) Kvjxb mvwii `xN©Kvjxb cÖeYZv

M) ga¨K N) ms‡kølv¼

mZ¨wg_¨v

4| Pjgvb Mo c×wZ Kvjxb mvixi `xN©Kvjxb cÖeYZv wbY©‡q e¨eüZ nq-

5| Avav Mo c×wZ †f`v¼ wbY©‡qi Rb¨ e¨eüZ Kiv nq|

6| ˆiwLK c×wZ‡Z m~PK wbY©q Kiv nj-

ïb¨¯’vb c~iY

7| ˆiwLK c×wZ `yB ai‡bi

1) ............. 2) ............. 
8| ............. b~b¨Zg eM© c×wZi cÖeZ©K

9| n Gi gvb we‡Rvo n‡j, Sxt = .................. 

evK¨ wgjv‡bv

10| Kvjxb mvixi Dcv`v‡bi wewfbœ 

cÖeYZv

K) Kvjxb mvwii cÖeYZv wbY©q Kiv hvq|

11| b~b¨Zg eM© c×wZi gva¨‡g L) jÿ¨ Kiv hvq|

cvV-9.4 

Kvjxb mvwi wbY©q c×wZ t FZz †f‡`

(Seasonal Variation Method)

f‚wgKv t

FZz‡f‡` cwigvc Ges ch©v‡jvPbv Kvjxb mvwii GKwU ¸iæZ¡c~Y© Ask| FZz‡f‡` Gi cÖavb D‡Ïk¨ njÑ 

FZzMZ †f‡`i cÖfve Avjv`v K‡i cÖKvk Kiv I FZzMZ †f‡`i we‡jvc mvab Kiv FZz MZ †f‡`i gva¨‡g 

hyMe¨vwc aviv, PµµwgK n«vm-e„w× AwbqwgZ †f‡`i cÖfve wbY©q Kiv| 
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D‡Ïk¨

G cvV †k‡l Avcwb ej‡Z cvi‡ebÑ

 FZz‡f` wKfv‡e wbY©q Kiv nq;

 FZz‡f` wbY©‡qi wewfbœ c×wZ;

 FZz‡f` m¤úwK©Z wewfbœ mgm¨vi mgvavb| 

Kvjxb mvwi wbY©q c×wZ 

FZz‡f` kãwU cÖvK…wZK FZzi mwnZ m¤úK©hy³ hw`I eySvq Z‡e ïaygvÎ cÖvK…wZK FZz‡f‡`i g‡a¨ mxgve× 

bq| †h †Kvb ¯^íKvjxb n«vm-e„w× hvnvi cybive„wË A‡bKUv wbqwgZ Zv‡KB FZzMZ †f` e‡j| FZzMZ †f` 

¯^íKvjxb mgqmxgvi g‡a¨ mxgve×| FZz‡f` cwigvc Ki‡Z n‡j K‡qK erm‡ii ev erm‡ii wKQy mgq 

Kv‡ji Z_¨ msMÖn Kiv cÖ‡qvRb| g~j Z_¨vejx n‡Z T`CI Gi cÖfve eR©b Ki‡Z cvi‡j A_©vr 
yt

T * C * I
= 

TSCI
TCI

ØvivB FZz †f` Gi m~PK wbY©q Kiv hvq| 

FZz‡f` cwigv‡ci Rb¨ wb¤œwjwLZ c×wZ D‡jøL‡hvM¨ t

1| mnR Mo c×wZ

2| `xN©Kvjxb cÖeYZvi mwnZ AbycvZ c×wZ

3| Pjgvb M‡oi mwnZ AbycvZ c×wZ

4| m¤úwK©Z AbycvZ c×wZ| 

mnR Mo c×wZ t

G c×wZ‡Z cÖ_gZ: Kvjxb mvwii Z_¨vejx FZzwfwËK A_©vr mvßvwnK, gvwmK, cvwÿK BZ¨vw` wfwË‡Z 

mvwR‡q wb‡Z n‡e Ges wb¤œwjwLZ avc¸‡jv AbymiY Ki‡Z n‡eÑ

(1) wba©vwiZ mg‡qi AšÍM©Z Z_¨vejxi mnR MvwYwZK Mo wbY©q Ki‡Z n‡e Ges cÖ‡Z¨K erm‡ii 

AšÍM©Z †mB mgq eivei wjL‡Z n‡e| †hgb cÖ‡Z¨K erm‡ii Z_¨vejx n‡Z iZg i =1 2 ....n gv‡mi 

Rb¨ MvwYwZK Mo  x 1, x 
2
.... x 

n
cÖ‡Z¨K gv‡mi wecix‡Z wjL‡Z n‡e| 

(2) wewfbœ gv‡mi wecix‡Z wbYx©Z Mo gvbmg~‡ni mvwe©K Mo wbY©q Ki‡Z n‡e| A_©vr

_
X= 

1 +  2 +  ...... +  n
n ;  GLv‡b Z_¨vejx gvwmK wn‡m‡e †`Iqv _vK‡j n =12

(3) cÖwZ gv‡mi Rb¨ FZz‡f` wbY©q Ki‡Z cÖwZ gv‡mi Mogvb‡K mvwe©K Mo gvb Øviv fvM K‡i kZKiv 

wn‡m‡e cÖKvk Kiv n‡e| 

A_©vr †Kvb gv‡mi Rb¨ FZz‡f` = 

gvwmK Mo
mvwe©K Mo 100

Giƒ‡c 12 gv‡mi FZz‡f` wbY©q Kiv nq|
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D`vniY t wb‡¤œ 4 erm‡ii Drcvw`Z `ª‡e¨i Mo PZz_©K g~j¨ Z_¨ †`Iqv Av‡Q| FZz‡f` wbY©q Kiæb| 

Z_¨

mvj 1g PZz_©K 2q PZz_©K 3q PZz_©K 4_© PZz_©K

1980

1981

1982

1983

40.3

50.1

47.2

55.4

44.8

53.1

50.1

59.0

46.0

55.3

52.1

61.6

48.0

59.5

55.2

65.3

mgvavb t FZz‡f` wbY©‡q wb¤œ mviYx cÖ¯ÍzZ Kiv cÖ‡qvRb

mvj 1g PZz_©K 2q PZz_©K 3q PZz_©K 4_© PZz_©K

1980

1981

1982

1983

40.3

50.1

47.2

55.4

44.8

53.1

50.1

59.0

46.0

55.3

52.1

61.6

48.0

59.5

55.2

65.3

†gvU 193.0 207.0 215 228.0

Mo 48.25 51.75 53.75 57.0

FZzMZ †f` 91.57 98.21 102.01 108.18

 mvwe©K Mo = 

48.25 +  51.75 +  53.75 +  57.0
4

= 52.69

FZzMZ m~PK 1g PZz_©K = 

48.25
52.69 100 = 91.57

FZzMZ m~PK 2q PZz_©K = 

51.75
52.69 100 = 98.21

FZzMZ m~PK 3q PZz_©K = 

53.75
52.69 100 = 102.01

FZzMZ m~PK 4_© PZz_©K = 

57.0
52.69 100 = 108.18

`xN©Kvjxb cÖeYZvi mv‡_ AbycvZ c×wZ t

G c×wZ Øviv FZzMZ †f` wbY©q Ki‡Z wb¤œwjwLZ avc¸wj AbymiY Ki‡Z n‡e| 

1. cÖ_gZ: b~¨bZg eM© c×wZi gva¨‡g `xN©Kvjxb cÖeYZv wbY©q Ki‡Z nq|

2. Kvjxb mvwii Z_¨vejxi Dcv`vb PviwUi ¸Yd‡ji mgvb we‡ePbv K‡i `xN©Kvjxb cÖeYZv Øviv cÖ`Ë 

gvbmg~n fvM K‡i kZKiv wnmv‡e cÖKvk Ki‡Z n‡e| A_©vr
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yt
T 100 = 

TSCI
T  100 = SCI100|

Gfv‡e cÖvß gvbmg~n‡K `xN©Kvjxb cÖeYZv ewR©Z gvb ejv †h‡Z cv‡i| Gfv‡e ewR©Z gvb Øviv mn‡R 

FZzMZ m~PK wbY©q Kiv †h‡Z cv‡i| 

cÖvß gvwmK FZzMZ m~PK mg~‡ni †hvMdj 1200 Ges ˆÎgvwmK FZzMZ m~PK mg~‡ni †hvMdj 400 †`Iqv 

DwPZ| hw` cv_©K¨ _v‡K Z‡e wb¤œfv‡e ïw× Ki‡Z n‡e| 

ïw× c` (gvwmK FZzMZ m~P‡Ki †ÿ‡Î) = 

1200
I

ïw× c` (ˆÎgvwmK FZzMZ m~P‡Ki †ÿ‡Î) = 

400
I

†hLv‡b I = m~PK mg~‡ni †hvMdj| 

D`vniY t wb¤œ mviYx‡Z 1980 I 1981 mv‡ji cÖwZ gv‡mi gq`vi cvBKvix g~j¨ (UvKvq) †`Iqv Av‡Q| 

`xN©Kvjxb cÖeYZvi mv‡_ AbycvZ c×wZ‡Z FZzMZ m~PK wbY©q Kiæb|

Z_¨ mviYx

mvj Rvby †deªæ gvP© GwcÖj †g Ryb RyjvB AvM÷ †m‡Þt A‡±vt b‡ft wW‡mt

1980 15.8 15.7 15.3 15.5 16.0 16.2 16.1 15.9 15.9 16.4 16.6 17.1

1981 16.4 16.2 15.9 16.1 16.2 16.7 16.6 16.5 16.6 17.0 17.4 18.0

mgvavb t wb¤œwjwLZ mviYx‡Z `xN©Kvjxb cÖeYZv wbY©q Kiv nj|

`xN©Kvjxb cÖeYZvi mv‡_ AbycvZ wbY©q t

ermi gvm gq`vi `vg 

(UvKv) y
xt xtyt xt

2
`xN©Kvjxb T yt

T 100



cwimsL¨vb

Aa¨vq bq c„ôv  209

1

9

8

0

Rvbqvix

†deªæqvix

gvP©

GwcÖj

†g

Ryb

RyjvB

AvM÷

†m‡Þ¤^i

A‡±vei

b‡f¤^i

wW‡m¤^i

15.8

15.7

15.3

15.5

16.0

16.2

16.1

15.9

15.9

16.4

16.6

17.1

-23

-21

-19

-17

-15

-13

-11

-9

-7

-5

-3

-1

-363.4

-329.7

-290.7

-263.5

-240.0

-210.6

-177.1

-143.9

-111.3

-82.0

-49.8

-17.1

529

441

361

289

225

169

121

81

49

25

9

15.65

15.71

15.77

15.83

15.89

15.95

16.01

16.07

16.13

16.19

16.25

16.31

100.96

99.94

97.02

97.92

100.69

101.57

100.56

93.34

98.57

101.30

102.15

104.84

1

9

8

1

Rvbqvixy

†deªæqvix

gvP©

GwcÖj

†g

Ryb

RyjvB

AvM÷

†m‡Þ¤^i

A‡±vei

b‡f¤^i

wW‡m¤^i

16.4

16.2

15.9

16.1

16.2

16.7

16.6

16.5

16.6

17.0

17.4

18.0

1

3

5

7

9

11

13

15

17

19

21

23

16.4

48.6

79.5

112.7

145.8

183.7

215.8

247.5

282.2

323.0

365.4

414.4

1

9

25

49

81

121

169

225

289

361

441

529

16.37

16.43

16.49

16.55

16.61

16.67

16.73

16.79

16.85

16.91

16.97

17.3

100.18

98.60

96.42

97.28

97.53

100.18

99.22

98.27

98.51

100.53

102.53

105.70

†gvU 3921 0 1563 4600 3921

Avgiv Rvwb,

b = 

Sxtyt
Sxt

2
= 

156.3
4600

= 0.03  

Ges a = y = 

392.1
24

= 16.34

GLb `xN©Kvjxb cÖeYZvi mv‡_ Z_¨vejxi kZKiv wnmv‡e cÖKvk Kiv nj t
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gvm ermi MvwYwZK Mo FZzMZ m~PK

1980 1981

_
x

_
xt/x 100

Rvbqvixy

†deªæqvix

gvP©

GwcÖj

†g

Ryb

RyjvB

AvM÷

†m‡Þ¤^i

A‡±vei

b‡f¤^i

wW‡m¤^i

100.96

99.94

97.02

97.92

100.69

101.57

100.56

93.34

98.57

101.30

102.15

144.84

100.18

98.60

96.42

97.28

97.53

100.18

99.22

98.51

98.27

100.51

102.53

105.27

100.57

99.27

97.81

97.60

99.11

200.88

99.89

95.81

98.54

100.92

102.34

105.27

100.74

99.44

97.98

97.77

99.28

101.05

100.56

95.97

98.71

101.09

102.51

105.45

†gvU 1198.01 1200.05

Mo x = 99.83

GLv‡b FZzMZ m~P‡Ki ïw×c‡`i `iKvi †bB|

wb‡R Kiæb t 1990 -91 mv‡ji cÖwZ gv‡mi PvD‡ji cvBKvix g~j¨ UvKvq †`Iqv nj| `xN©Kvjxb cÖeYZvi 

mv‡_ AbycvZ c×wZ‡Z FZzMZ m~PK wbY©q Kiæb| 

mvj 

gvm

Rvby †d«iæ gvP© GwcÖj †g Ryb RyjvB AvM †mÞ A‡±v b‡f wW‡m¤^i

1990 16.5 17.2 16.3 16.1 16.5 16.1 16.7 16.1 17.1 17.9 17.0 16.6

1991 16.6 17.1 16.5 16.6 16.9 16.4 16.9 17.0 17.5 17.2 17.3 17.0

Pjgvb M‡oi mv‡_ AbycvZ c×wZ t

Kvjxb mvwii Z_¨vejx gvwmK wfwË‡Z †`Iqv _vK‡j wb‡¤œ cÖ`Ë avcmg~n AbymiY Ki‡Z FZzMZ m~PK 

wbY©q Kiv nq|

1| cÖ‡Z¨K erm‡ii Rb¨ gvwmK Z_¨vejxi ch©vqµ‡g mvwR‡q wjL‡Z n‡e| 

2| cÖPwjZ wbq‡g 12 gv‡mi †K›`ªw¯’Z Pjgvb Mo wbY©q Ki‡Z n‡e| Z_¨vejx ˆÎgvwmK n‡j 4 ˆÎgv‡mi 

†K›`ªw¯’Z Pjgvb Mo wbY©q Ki‡Z n‡e Ges wewfbœ †ÿ‡Î wewfbœ mgq wfwËK Pjgvb Mo wbY©q Ki‡Z 

n‡e| G ai‡bi Pjgvb Mo¸wj‡K KOD Dcv`vb we‡ePbv Ki‡Z n‡e| 

3| Kvjxb mvwii g~j Z_¨vejx PviwU Dcv`v‡bi ¸Yd‡ji mgvb we‡ePbv K‡i g~j Z_¨gvb mg~‡ni ¯^-¯^ 

gv‡bi wecix‡Z Aew¯’Z Pjgvb Mo Øviv fvM K‡i kZKiv wn‡m‡e wjL‡Z n‡e| m~Î¸wj njÑ
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m~Î = 

g~j Z_¨gvb
Pjgvb Mo  100 = 

TSCI
TC  100 = SI100

4| cÖvß kZKiv gvb¸wj‡K mnRMo c×wZ A_ev `xN©Kvjxb mv‡_ AbycvZ c×wZ Mo wbY©q Ki‡Z n‡e| 

cÖwZ mg‡qi Z_¨gvb wb‡q Mo wbY©q Kivi d‡j AwbqwgZ cwieZ©b `~ixf‚Z nq Ges gvwmK ev 

ˆÎgvwmK FZzMZ m~PK wbY©q Kiv hvq|

G‡ÿ‡ÎI ïw× c` cÖ‡qvRb n‡e hw` m~PK mg~‡ni †hvMdj 1200 Avw_©K nq ev FZzMZ †hvMdj 

400 UvKv| 

D`vniY t wb‡Pi Z_¨mviYx †_‡K Pjgvb M‡oi AbycvZ c×wZ‡Z FZzMZ m~PK wbY©q Kiæb|

Z_¨-mviYx

gvm 1981

ågYKvixi msL¨v

1982 mv‡ji ågYKvixi 

msL¨v

1983 mv‡j ågYKvixi 

msL¨v

Rvbqvix

†deªæqvix

gvP©

GwcÖj

†g

Ryb

RyjvB

AvM÷

†m‡Þ¤^i

A‡±vei

b‡f¤^i

wW‡m¤^i

90

85

70

60

55

45

30

40

70

120

115

118

100

89

74

62

55

47

30

43

65

127

118

120

110

93

78

66

58

40

35

45

72

130

118

124

mgvavb t 12 gv‡mi †ÿ‡Î Pjgvb-Gi †ÿ‡Î wb‡¤œi mviYx cÖ¯ÍzZ Ki‡Z n‡e|

mvj gvm ågYKvixi 

msL¨v

12 gv‡mi 

Pjgvb 

†gvU

Pjgvb 

Mo

Pjgvb Mo 

†Kw›`ªK

Aby:
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1

9

8

1

Rvbqvixy

†deªæqvix

gvP©

GwcÖj

†g

Ryb

RyjvB

AvM÷

†m‡Þ¤^i

A‡±vei

b‡f¤^i

wW‡m¤^i

90

85

70

60

55

45

30

40

70

120

115

118

898

908

912

916

918

918

920

74.83

75.67

76.0

76.33

76.50

76.50

76.66

75.3

75.8

76.2

76.4

76.5

76.6

76.7

39.8

52.8

91.9

157.1

150.3

154.0

1

9

8

2

Rvbqvixy

†deªæqvix

gvP©

GwcÖj

†g

Ryb

RyjvB

AvM÷

†m‡Þ¤^i

A‡±vei

b‡f¤^i

wW‡m¤^i

100

89

74

62

55

47

30

43

65

127

118

120

920

923

918

925

928

930

940

944

948

952

955

948

76.66

76.91

76.50

77.16

77.33

77.50

78.33

78.66

79.00

79.33

79.58

79.00

76.8

76.7

76.8

77.2

77.4

77.9

77.5

78.8

79.2

79.5

79.3

130

115.9

96.5

80.7

71.2

60.7

38.5

54.8

82.5

160.4

148.4

151.3
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1

9

8

3

Rvbqvixy

†deªæqvix

gvP©

GwcÖj

†g

Ryb

RyjvB

AvM÷

†m‡Þ¤^i

A‡±vei

b‡f¤^i

wW‡m¤^i

110

93

78

66

58

40

35

45

72

130

118

124

953

955

962

965

956

996

79.41

79.58

80.16

80.41

80.41

80.75

79.2

79.5

79.9

80.3

80.4

0.60

138.9

117.0

97.6

42.2

72.1

49.6

ïw× c` FZzMZ †f`

gvm ermi FZzMZ Mo mgwb¦Z FZzMZ †f`

1981 1982 1983

Rvbqvix

†deªæqvix

gvP©

GwcÖj

†g

Ryb

RyjvB

AvM÷

†m‡Þ¤^i

A‡±vei

b‡f¤^i

wW‡m¤^i

39.8

52.8

91.9

157.1

150.3

154.0

130.4

115.9

196.5

80.7

71.2

60.7

38.5

58.8

82.5

160.4

148.4

151.3

138.9

117.0

97.6

42.2

72.1

49.6

134.7

116.5

97.1

81.5

71.7

55.2

39.2

53.8

87.1

158.8

159.4

152.7

135.0

116.7

97.3

81.7

71.7

71.8

55.3

39.3

53.9

87.3

159.1

148.7

153.0

†gvU 1197.7 1200.1

GLv‡b ïw× Dcv`vb = 

1200
1197.7

= 1.0019

m¤úwK©Z AbycvZ c×wZ (Link Relative Method)
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wcqvimb FZz‡f` m~PK wbY©‡qi GKwU c×wZ D™¢veb K‡ib| FZz‡f` m~PK wbY©‡qi wewfbœ avc wb‡¤œ 

Av‡jvwPZ nj|

1| Z_¨vejxi cÖ‡Z¨K gvb‡K wb¤œwjwLZfv‡e c~e©eZx© gv‡bi kZKiv wnmv‡e m¤úwK©Z Abycv‡Z cÖKvk 

Ki‡Z n‡e|

A_©vr †Kvb gv‡mi m¤úwK©Z AbycvZ = 

H gv ‡ mi Z_¨gvb
Gi c~ ‡ e©i gv ‡ mi Z_¨gvb 100

G c×wZ‡Z D‡jøwLZ mg‡qi wecix‡Z Z_¨gvb¸‡jv ci¯úi m¤úK©hy³ we‡ePbv Ki‡j `xN©Kvjxb 

cÖeYZv `~i nq| 

2| cÖ_g mg‡qi m¤úK© AbycvZ gvb _v‡K bv e‡j GwU Qvov cÖ‡Z¨K mg‡qi wecix‡Z Z_¨gvb mg~‡ni 

ga¨gv wbY©q Ki‡Z n‡e| 

3| cÖ_g FZzMZ †f` A_©vr 1g gvwmK I 1g ˆÎgvwmK BZ¨vw`i gvb 100 Abygvb K‡i m¤úwK©Z 

AbycvZ¸wji Mo‡K wb¤œwjwLZ m~‡Îi mvnv‡h¨ k„•LwjZ Abycv‡Z cÖKvk Ki‡Z n‡e| 

†Kvb mg‡qi k„•LwjZ AbycvZ

=  

† Kvb mg ‡ qi m¤úwK©Z Abycv ‡ Zi ga¨gvi gvb  Zvi Av ‡ Mi mg ‡ qi k„•LwjZ AbycvZ
100

4| cÖ_g mg‡qi k„•LwjZ AbycvZ wb¤œwjwLZ m~‡Îi mvnv‡h¨ wbY©q Kiv hvqÑ

1g mg‡qi A_ev Rvbyqvix gv‡mi k„•LwjZ AbycvZ

=   

Rvbyqvix gv ‡ mi k„•LwjZ m¤úwK©Z ga¨gvi gvb  Z_¨vejxi † kl mgq ev wW ‡ m¤^i gv ‡ mi k„•LwjZ AbycvZ
100

ïw×i gvb wbY©q m~Î = 

cÖ_g mg ‡ qi k„•LwjZ AbycvZ ¥ 100
FZz ‡ f ‡ `i msL¨v

5| k„•LwjZ AbycvZ mg~‡ni †hvMdj gvwmK Z_¨vejx n‡j 1200 Ges ˆÎgvwmK Z_¨vejx n‡j 400 

Ab¨_vq ïw× c` n‡eÑ

ïw× c` = 

1200
ïw × K…Z k„•LwjZ AbycvZ ¸wji † hvMdj

D`vniY t m¤úwK©Z AbycvZ c×wZi gva¨‡g wb‡¤œv³ Z_¨ n‡Z FZzMZ †f` m~PK msL¨v wbY©q Kiæb|

‰ÎgvwmK mgq 1990 1991 1992 1994

1g ˆÎgvwmK

2q ˆÎgvwmK

3q ˆÎgvwmK

4_© ˆÎgvwmK

340

350

390

380

350

360

400

380

400

420

460

430

400

500

500

460

mgvavb t m¤úwK©Z AbycvZ wbY©‡qi Rb¨ wb‡¤œi mviYx wbY©q Ki‡Z n‡e| 

mviYx
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ermi 1g ˆÎgvwmK 2q ˆÎgvwmK 3q ˆÎgvwmK 4_© ˆÎgvwmK

1990

1991

1992

1993

-

83.33

72.50

70.00

104.17

104.00

103.45

100.00

120.00

123.08

120.00

117.76

100.00

125.00

111.11

101.19

m¤úwK©Z ga¨gv 72.50 103.72 120.00 110.10

k„•LwjZ AbycvZ wbY©q t

2q ˆÎgvwmK k„•LwjZ AbycvZ = 

103.72
100 100 = 103.72

3q ˆÎgvwmK k„•LwjZ AbycvZ = 

103.72
100  120 = 124.46

4_© ˆÎgvwmK k„•LwjZ AbycvZ = 

124.46110.10
100

= 137.03

1g ˆÎgvwmK k„•LwjZ AbycvZ = 

72.50137.03
100

= 99.35

myZivs ïw×gvb = 

1
4
[99.35Ñ100] = Ñ.16

AZGe, ms‡kvwaZ FZz‡f` m~PK msL¨v wb‡¤œ †`Iqv njÑ

ms‡kvwaZ FZzMZ m~PK mviYx

‰ÎgvwmK mgq k„•LwjZ AbycvZ ms‡kvwaZ, k„•LwjZ 

AbycvZ

FZzMZ m~PK

1g mgq

2q mgq

3q mgq

4_© mgq

100,00

103.72

124.46

137.03

99.35

103.56

124.14

136.55

85.72

89.35

107.11

117.72

†gvU 463.6 400.82

FZzMZ †f` m~PK mg~‡ni †hvMdj 400.82 weavq ïw× c‡`i cÖ‡qvRb †bB| 

mvi ms‡ÿc :

FZz‡f‡` cwigvc Ges ch©v‡jvPbv Kvjxb mvwii GKwU ¸iæZ¡ c~Y© Ask FZzMZ †f` ¯^í Kvjxb mgq 

mxgvi g‡a¨ mxgve×|
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cv‡VvËi g~j¨vqb-9.4

eû wbe©vPbx cÖkœvejx:

1| †h †Kvb ¯^íKvjxb n«vm-e„w×, hvnvi c~Yive„wË A‡bKUv wbqwgZ Zv‡K ejv nq

K) Av`k© m~PK msL¨v L) FZzMZ †f`

M) †f`v¼ N) ms‡kølv¼|

mZ¨/wg_¨v wbY©q Kiæb 

2| FZz‡f` kãwU cÖvK…wZK FZzi mv‡_ m¤úK©h„³ 

3| b~¨bZg eM© c×wZi gva¨‡g `xN©Kvjxb cÖeYZv wbY©q Kiv hvq bv|

4| wcqvimb FZz‡f` m~PK wbY©‡qi GKwU c×wZ D™¢veb K‡ib| 

k~b¨¯’vb c~ib Kiæb:

5| †Kvb gv‡mi m¤úwK©Z AbycvZ = -------------|

6| ïw× c` = ---------------|

7| ïw×i gvb wbY©q myÎ = -----------|

evK¨ wgjv‡bv :

8| FZzMZ †f‡`i gva¨‡g hyMe¨vwc aviv Pµ 

µwgK n«vm-e„w×

K) mnR MvwbwZK Mo wbY©q Ki‡Z n‡e|

9| wba©vwiZ mg‡qi AšÍM©Z Z_¨vejxi L) `xN© Kvjxb cÖeYZv wbY©q Ki‡Z nq

10| b~¨bZg eM© c×wZi gva¨‡g M) AwbqwgZ †f‡`i cÖfve wbY©q Kiv nq| 

cvV-9.5 

Pµ µwgK n«vm-e„w× I AwbqwgZ e¨eavb wbY©q c×wZ (Cyclical 
fluctuations and irregular variation methods)
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f‚wgKv t

FZzMZ †f‡`i Zzjbvq PµµwgK n«vm-e„w× A‡bKUv `xN©‡gqv`x| PµµwgK †f‡`i cybive„wË wbw`©ó 

FZzwfwËK b‡n Ges Ab¨w`‡K Bnv `xN©Kvjxb MwZkxjZv I †`Lvq bv Avevi AwbqwgZ †f‡`i gZ 

k„•LwjZI bq|

D‡Ïk¨

G cvV †k‡l Avcwb ej‡Z cvi‡ebÑ

 wKfv‡e PµµwgK n«vm-e„w× cwigvc Kiv nq|

 wKfv‡e Awbqwš¿Z †f` cwigvc Kiv nq|

 Dnv‡`i mgm¨vi mgvavb wbY©q Ki‡Z cvi‡eb| 

Pµ µwgK n«vm-e„w× I AwbqwgZ e¨eavb wbY©q c×wZ

wkí evwYwR¨K †ÿ‡Î †Kvb c‡Y¨i `vg n«vm-e„w× GKwU D‡jøL‡hvM¨ NUbv| †Kbbv c‡Y¨i e¨envi †ewk n‡j 

†m mgq GKRb e¨emvqx H c‡Y¨i †ewk †hvMvb †`q, Ab¨w`‡K c‡Y¨i e¨envi n«vm †c‡j mv‡_ mv‡_ 

†hvMvbI K‡g hvq| G Kvi‡YB PµµwgK n«vm-e„w× wbY©q Kiv AZ¨šÍ Riæix Ges G Dcv`vb eR©b Ki‡j 

wK Ae¯’vi m„wó nq ZvI Rvbv Avek¨K|

cÖ_gZ: Kvjxb mvwii Z_¨vejx wewfbœ erm‡ii Rb¨ QK KvM‡R Gu‡K †Kvbiƒc PµµwgK DÌvb-cZb ev 

n«vm-e„w× Av‡Q wKbv Ges `xN©Kvjxb ch©‡eÿ‡Y †Kvb we‡kl Pµ aiv c‡o wK bv †mw`‡K jÿ¨ ivLv 

cÖ‡qvRb| 

c~e©cv‡V ewY©Z c×wZ Øviv Avgiv `xN©Kvjxb mvwii Z_¨vejx‡K fvM K‡i kZKiv wn‡m‡e cÖKvk Ki‡Z cvwi 

Ges PµµwgK n«vm-e„w× Gi gvb wbY©q Ki‡Z cvwi| †hgbÑ Avgiv RvwbÑ

 
yt

TS100 = 

TSCI
TS 100= CI100

Giƒ‡c †h Z_¨vejx cvIqv hvq Zvi gvb QK KvM‡R ¯’vcb Ki‡jB PµµwgK n«vm-e„w× mv‡_ AwbqwgZ 

e¨eavb jÿ¨ Kiv hv‡e| AwfÁZv I wePvi we‡køl‡Yi gva¨‡g KZ ermi e¨vwß Pjgvb Mo wbY©q Ki‡Z n‡e 

Zv wba©viY K‡i Pjgvb Mo wbY©q Ki‡j AwbqwgZ e¨eavb `~i n‡e Ges cÖvß gvb‡K 100 Øviv ¸Y Ki‡j 

A_©vr 100 n‡Z Avgiv PµµwgK n«vm-e„w× h_v_© aviYv †c‡Z cvwi| G c×wZ‡Z Dcv`vb wbY©q Kiv‡K 

wbh©vm c×wZ ejv nq| `xN©Kvjxb cÖeYZv I FZzMZ †f` hw` Lye ¯úó bv nq Z‡e wbh©vm c×wZ ÎæwUgy³ 

bq| 

G‡ÿ‡Î Z_¨vejxi gvbmg~n evrmwiK wfwË‡Z msM„nxZ n‡j mn‡RB Abygvb Kiv hvq †h G †_‡K FZzMZ 

†f` `~ixf‚Z n‡q‡Q| GgZve¯’vq c~e©eZx© erm‡ii Z_¨gvb cieZx© erm‡ii Z_¨gvb we‡qvM K‡i wPýmn †h 

we‡qvMdj cvIqv hvq Zv QK KvM‡R x-A‡ÿ wewfbœ ermi I y-A‡ÿ we‡qvMdj ¯’vcb K‡i PµµwgK 

n«vm-e„w× wbY©q Kiv hvq| 

AwbqwgZ †f`
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AwbqwgZ †f`mg~n wek„•Ljfv‡e cwijwÿZ nq Ges G¸‡jv m¤ú~Y© Abby‡gq A_ev wew”Qbœ †Kvb KviY 

A_ev NUbv Øviv ïw× nq| wKQy wKQy AwbqwgZ †f` Av‡Q| Dnv‡`i †Kvb KviY wbw`©ó Kiv hvq bv| Kvjxb 

mvwi‡Z †hme ZviZg¨ Ab¨ wZbwU Dcv`v‡b AšÍfz©³ Kiv hvq bv †m¸wj‡K AwbqwgZ †f` ejv nq| 

`xN©Kvjxb cÖeYZv FZz‡f` I PµµwgK n«vm-e„w× wbY©‡qi ci Dcv`vbmg~‡ni wPý¸wj e¨envi K‡i 

AwbqwgZ †f` wbY©‡qi †gŠwjK c×wZ nj AwbqwgZ †f`, I = 

TSCI
TSC

| †h‡nZz AwbqwgZ †f` Gi 

wbw`©ó †Kvb MwZc_ ev DÌvb-cZ‡bi Pµ †bB ZvB Giƒ‡c Dcv`v‡bi cÖfve wbY©‡qi †Kvb mywbw`©ó c×wZ 

†bB| AwbqwgZ †f` wbY©‡qi Rb¨ HwZnvwmK †cÖÿvc‡U we‡kølYB AwaK D‡jøL‡hvM¨| 

Kvjxb mvwii e¨envi t

Kvjxb mvwii e¨envi wb‡¤œ ch©vqµ‡g †`Iqv nj t

1| A_©bxwZwe` I e¨emvqx‡`i Rb¨ Kvjxb mvwii we‡kølY LyeB ¸iæZ¡c~Y©| Bnv †Kvb e¨emv cÖwZôv‡bi 

MwZkxj Ges fwel¨‡Zi wK n‡e Zvi Bw½Z †`q|

2| Kvjxb mvwii AZx‡Zi NUbv m¤^‡Ü Z_¨ mieivn K‡i ZvB cwimsL¨vb DcvË ch©v‡jvPbv gva¨‡g 

wm×všÍ MÖnY m¤¢e nq| 

3| Kvjxb mvwi we‡kølY ¯^íKvjxb n«vm-e„w× mg~‡ni `xN©Kvjxb MwZkxjZv n‡Z cv_©K¨Ki‡Yi gva¨‡g 

e¨emvqxMY‡K ¯^íKv‡ji g‡a¨I e¨emv‡qi mgZv iÿv Ki‡Z mvnvh¨ K‡i| 

4| c~e©vfvm Kvjxb mvwii Z_¨vejx n‡Z c~e©vfvm `vb GKwU D‡jøL‡hvM¨ welq|

mvi ms‡ÿc :

wkí evwbwR¨K †ÿ‡Î †Kvb c‡b¨i `vg n«vm-e„w× GKwU D‡jøL †hvM¨ NUbv| AwbqwgZ †f` wbY©‡qi Rb¨ 

†cÖÿvcU we‡kølb AwaK D‡jøL‡hvM¨|

 

cv‡VvËi g~j¨vqb-9.5

eû wbe©vPb cÖkœvejx :

1| FZzMZ †f‡`i Zzjbvq †Kvb Kvjxb mvix A‡bKUv `xN© †gqv`x

K) Avav Mo c×wZ L) Pµ µwgK n«vm e„w×

M) Awbqwš¿Z †f` N) Avav Mo m~PK msL¨v

mZ¨/wg_¨v

2| AwbqwgZ e¨eavb wbY©q c×wZ‡K wbg©vb c×wZ ejv nq|
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3| Z_¨ejxi gvb mg~n evrmwiK wfwË‡Z msM„nxZ n‡j mn‡R Abygvb Kiv hvq bv †h AwbqwgZ e¨eavb 

†_‡K FZzMZ †f` `~ixf‚Z n‡q‡Q|

k~b¨ ¯’vb c~iY Kiæb :

4| AwbqwgZ †f` -------- cwijwÿZ nq|

5| Kvjxb mvwi‡Z †h me ZviZg¨ Ab¨ wZbwU Dcv`v‡b AšÍf©~³ Kiv hvq bv Zv‡K ----- e‡j| 

kã wgjv‡bv

6| c~e©fvm Kvjxb mvwii Z_¨vejx n‡Z c~e©fvm `vb K. we‡kølbB AwaK D‡jøL‡hvM¨

7| AwbqwgZ †f` wbY©‡qi Rb¨ HwZnvwmK †cÖÿvcU L. µwU gy³ bv|

8| `xN© Kvjxb cÖeYZv I FZzMZ †f` hw`, Lye ¯úó bv nq Z‡e 

wbg©vb c×wZ

M. GKwU D‡jøL †hvM¨ welq| 

P~ovšÍ g~j¨vqb-9
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iPbvg~jK cÖkœ

1| Kvjxb mvwii msÁv wjLyb| Kvjxb mvwii ˆewkó¨ ¸wj eY©bv Kiæb|

2| FZz‡f` cwieZ©‡bi msÁv wjLyb| FZz‡f‡`i myweav I Amyweav¸wj wjLyb|

3| Kvjxb mvwi cwigvc c×wZ Av‡jvPbv Kiæb|

4| b~b¨Zg eM© c×wZ‡Z wKfv‡e `xN©Kvjxb cÖfve mgxKiY cwigvc Kiv hvq, Av‡jvPbv Kiæb|

5| Kvjxb mvwi msÁv wjLyb| Kvjxb mvixi Dcv`vb¸wj wjLyb|

6| Pjgvb M‡oi msÁv wjLyb| Kvjxb mvwii Z‡_¨ Pµxq‡f‡`i cwigv‡ci Rb¨ I Ab¨vb¨ †ÿ‡Î Gi 

e¨envi¸wj eY©bv Kiæb|

7| `xN©Kvjxb cÖeYZvi msÁv wjLyb| Kvwjb mvwi Z‡_¨ Yf = a0 +a
1

t †iLvwU mwbœ‡ek Kivi c×wZ 

Av‡jvPbv Kiæb|

8| Kvjxb mvwii FZz‡f` ej‡Z wK †evSvq wjLyb| FZz‡f‡` myPK msL¨vi e¨envi¸wj wjLyb|

9| AwbqwgZ †f` Kvjxb mvwii msÁv wjLyb| AwbqwgZ †f‡` Kvjxb mvwi e¨envi¸wj wjLyb|

DËigvjv

cv‡VvËi g~j¨vqb-9.1:

1| L 2| M 3| mZ¨ 4| wg_¨v 5| mZ¨

6| AwbqwgZ 7| `xN©‡gqvw` 8| AwZkxjZv 9| M 10| K

11| L

cv‡VvËi g~j¨vqb-9.2

1| N 2| K 3| mZ¨ 4| mZ¨ 5| mZ¨

6| Kvjxb mvwii 7| we‡køl‡Yi gva¨‡g   8| AvenvIqv MZ, mvgvwRK ixwZ-bxwZ

9| M   10| K   11| L

cv‡VvËi g~j¨vqb 9.3

1| K 2| L 3| L 4| mZ¨ 5| wg_¨v

6| wg_¨v 7| gy³ n¯Í †iLv c×wZ, wba©vwiZ we›`y c×wZ 8| †jMwÛª

9| Ò0Ó 10| L 11| K

cv‡VvËi g~j¨vqb 9.4

1| L 2| mZ¨ 3| mZ¨ 4| mZ¨

5| 

H gv ‡ mi Z_¨ gvb
Gi c~e© gv ‡ mi Z_¨ gvb100 6| 

1200
¸w”QK…Z k„•LwjZ AbycvZ ¸wji † hvMdj

7| 

1g mg ‡ qi k„•LwjZ AbycvZ100
FZz † f ‡ `i msL¨v

8| M    9| K    10| L

cv‡VvËi g~j¨vqb-9.5

1| L 2| mZ¨ 3| wg_¨v 4| wek„•Ljfv‡e

5| AwbqwgZ 6| M 7| K 8| L


