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Introduction

L IFE expectancy represents an important indicator of the level of mortdity in a population.
It has been used to assess the level of public hedlth fadlities as well as qudity of lifein a
population. The conventiona way to obtan life expectancy, however, is through the
congtruction of a life table, which has rigorous data requirements and often entails agreat ded of
personne time, A life table provides a model that assesses solely the effect of age-specific
mortallity rates. Regrettably, the congtruction of a life-table requires age-specific deaths and
the population by the age. From the actua data pertaining to mortality, it is easy to obtain a
measure of mortality rate but not the measure to probability of dying. Further, in many
developing countries, demographic data are often severdly defective or incomplete. Thus, it
is impossible to obtain reliable age-specific death rates directly from the recorded number of
deaths and population count. More so, a the subnationd levels age-specific deaths and the
population by age are hardly available and hence it is not possible to determine life-expectation
a birth by condructing a lifetable. It may be noted here that if age-distribution of deaths is
not available for any region than adso one can condruct life tables by using census age-
didtribution at one or two point of time by assuming that total number of annua births and
annua deaths are congtant over time and population is closed to migration (R.G.I., 1977,
Arriaga, 1968). There are severa methods to estimate life expectancy for a population. We
have divided them into five groups, which are based on stable population concepts,
hiologica theories of aging, age-distribution of population, widowhood status and regression
gpproach (Swanson, 1989; Swanson and Pamore, 1976; Swanson, Pdmore and Sundarum,
1977; Gunasekaran, PAmore and Gardner, 1981; Mazur, 1969, 1969%, and 1972, Carrier and
Hoberaft, 1971; Mccann, 1976; Coale and Demeny, 1983; United Nations, 1983; Siler, 1979;
Preston and Bennett, 1983; Maaker and Crook, 1989; Hill, 1977; Hill and Trussell, 1977).

The regression based method is well suited for estimating life expectation at birth at the
sub-national level. In this paper, an attempt is made to develop new regression models to
estimate expectation of life at birth without utilizing any model life tables. The method is
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illustrated at the regiond aswel asdidrict levd for the date of Uttar Pradesh. Inthe dosance of
any direct check on such ediméates their congsency hes been esteblished by consdaing the
infant mortdity rete and probehility of surviva of the dhildren up to the age of five years of the
vaiousregons dvisonsand digricsunder sudy.

M odel

Gawdy, when motdity fdls from high o lov leds te daps in motdity rdes ae
more a the very young as well as a the older ages, reldive to the ages between the two
effanes A, we tied to eddih the rddiogip o a motdity vaidde prodeblity of
anivd o the dilden wp o the ap o five yeas ad the paoaiae o popdaion agpd 6
yaas ad ove o rdio of dd popudion (66 yeas ad ova) to dild popdaion (p to 15
years) with the expectation of life a hirth in stable populations. We found very strong
relationship of probability of surviva of the children up to age of five years (5) and the
percentage of population aged 65 years and over (P65+) with expectation of life a age x
(¢ x = 01, 5 10, 15, 20,..) while usng Code-Demany life table and United Nations
model life table for developing countries. Also, similar findings were found, where SRS
beed dvidoed life tbles for Inda ad its daes wee wsd Then we hae tdken dilden
aurviving in the age-group 30-34/children even born in the age-group 30-34 (S) datain
pae o poelity of anvivd of the chlden W to g o five yeas () ad the pecatae o
population agedl 66 yearsand over (P65+) detaifrom Canaus of Indig 1981 and expedation

of life a age x (€ :x =0, 1, 510,15 ...) from SRS based abridged life table, 1976-80. We
fid hgh esoddion o 54 ad P+ with ex On te bess o thee dmavdios we cn
condue te, we cn g8 edinde of €0, €, & € ad & with the hdp of S ad P&+ &
the digtrict level dso. We have tried to find out a regresson equation with expectation of
ife & hith & the dgadat vaidle ad dilden wving in the apgyop 0 Adilden
eg bom in te apgop BA (S ad te dsmvel paogize o popddion apd &
yeas ad doe (PB+) o rdio of dd popdaion (65 yeas ad ove) to tie chld popuaion
w o ap 15 yay [OCR & indgadat vaidde Thee dHa ae avdldde in Demogaphic
Yexr Book Hae it may be noed thet oe cn ue $in pae o pobedlity of anivd o
thedhldenuptotheagefive Theregressonmoddsareasfallows:

& =19062+ 83568¢S+ 0142*OCR
SE.= 0.89R=099, n=15 1)

g =15336+76A* +A4728 Peo+
FOBR=08n=15 ?
Firelly, wehavedeveloped new reresson eneiion fromtheenmpiricd dosavtions
using Indid's data, with state as a unit for estimation of expectation of life a birth at
sub-national level, which requires only two data elements : (S) and the percentage of
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populaion aged 65 yearsand over (PE5+ ). The Praposed regression moddsfor esimation of
expedtdion of lifeat birth for dl areaaregivenbdow :

€8 (person) = —61.670 + 125.663* 54 + 1.888*Pgs,

SE. =206 Rt=088,n=12 (3)
e (Male) = ~43.399 + 100.142* 53 + 2.912* Pess
SE =187 R*=088, n=12 )

and

¢8 (Female) = —68.510 + 130.568* S4 + 2.736* Pess
SE.=239, R*=088, n=12 (5)

Application and Discussons

We goply the proposad modd to the regions (5), dvisons (12) and didrids (56) of Utter
Pradesh drcg, 1981 Reaiting esimete of expedtation of life a birth are given in Tebles 1, 2
and 3. We wauld, however, like to mention thet esimete of expedtaion of life a birth & the
ddrict levd may nat be as rdidde as the edimates & the date and netiond levds The
condgency of the edimates aoross the digrids is of gregter importance: In absence of any
direct check on such esimaes thar condsency hes bean edahlished by conddaing the
infant mortdlity rete and proebility of survivel of children up to the age o five year (I9) of
the vatious regons, divisons and didrids undarsudy. If we teke edimae of infant mortdity
rate and prabehility of survivd of children up to the age of five years as datained by Pathek,
Ram and Singh (1988 and 1989), it is oosaved thet expedaion of life & hirth in Uttar
Pradesh and its regions divisons and digrids are congdent with IMR and /5. It be may
meantioned here thet the rank cordaion codffidant of IMR and |s with expedtation of lifea
hirth are-0.88 and 0.88 regpectively.

It may be absaved from Table 2 tha the expediaion dof life & hirth varies from 554
yeas for the Hill region to 465 years for the Bunddkhend region. The Hill region hes the
highest expedtation of life & hirth in case of mdes aswel as famdes the edimated vaue of
expedtaion of life & hirth for the date of Uttar Pradesh is 48.7 years which lies in the
ranged 438 and 569 far Barlly divison and Gahwva divison repetively.

There is awide vaiadion in the edimaes of the expedtation of life & birth bewean the
vaious ddrids of Uttar Pradesh. From the andlyss it & found thet expedtation of life &
birth vaies from 403 for Hado to the maximum of around 599 for Bdlia follonved by
Deveadn (590) ad Gathwd (58.7). On the atharhand, the expedation dof life & birth for
mdes vaies from 449 for Hardoi to 604 for Balliaand in the case of famdes it vaties from
362 for Budan to 595 for Bdlia There ae anly four didrids namdy Bdlia Almorg,
Gathwad and Dehradun where the expedtation of life is more then 55 years Only ten digricts
nandy Budaun, Sdjahenpur, Faehpur, Lditpur, Hardo, Ree Baali, Batvadch, Gondg,
Suitanpur and Badi have an expedtation of life a birth which islower then 45 and in ather 42
ddriastheexpedaion of lifeat birthisbetwean 45 and 56.
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TABLE1: EXFECTATIONCFLIFEAT BIRTH,IMRAND FROBABILITY OFSURVIVAL OF
CHILDRENUPTOAGERVE YEARS(Is) FORINDIA AND MAJOR STATES ORCA 1981

Region IMR I
Mde Ferele Total

India 53.0 524 528 110 08635
AndhraPradesh  52.7 56 538 104 08776
Bihar 54.6 525 538 105 08760
Gujarat %3 562 %5 92 08936
Haryana 56.2 516 5.0 105 08781
Kamataka 538 %2 %3 100 0834
Kerala 617 664 640 40 09332
Madhya Pradesh 478 473 476 145 08281
Maharastra 529 %5 537 98 08775
Orissa 490 499 493 145 0830
Punjab 617 599 603 92 08973
Rajasihan 495 478 483 135 0843
Tamil Necu %8 %2 %0 89 08374
Uttar Pradesh 514 461 87 137 08343
West Bengal 537 %5 %1 94 08912

TABLE 2 EXAECTATION CF LIFE AT BIRTH, IMR AND FROBABILITY OF SURVIVAL OF CHILDREN
UPTOAGERVEYEARS(/5) FORREGIONSAND DIVISONSOFU.P,ORCA 1981

Region! division IMR Is
Male Femele Total
Region
Bundelkhand 49.8 434 465 146 0.8271
Central 487 439 468 145 0.8241
Eastern 55.6 475 485 135 0839
Hill 56.9 %1 %4 101 08827
Western 526 43 478 136 0830
Division
Agra 50.2 401 460 139 0.8272
Allahabad 502 451 476 132 0.8401
Bareili 479 41.4 438 156 08037
Faizabad 499 44.0 456 156 08106
Gorakhpur 515 473 480 128 08463
Garhwal 573 566 569 93 08343
Jhansi 498 434 465 146 08271
Kumoun 564 537 546 99 088
Lucknow 489 M1 457 160 0.78%0
Meerut %8 4384 514 126 08445
M oradabad 527 450 480 115 08566

Varanasi 52 521 530 115 08642
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TABLE3: EXFECTATION OFLIFEAT BIRTH,IMRAND IsFORDISTRICTSOFUP, ORCA 181

Districts Expectation of life at birth IMR Is
Male Ferdle Total

Uttar Kashi 543 540 1 115 0.8644
Chamdli 545 23 28 107 0.8693
TeviGahavd 562 4 A5 115 0.9642
Devadn 585 590 590 77 090H
Gaijwd 596 583 587 88 0.8844
Pithoragarh 585 529 49 108 08777
Almora 597 563 569 89 089336
Nainitel 535 22 530 100 0873
Sharapur 567 509 538 106 08679
Mwzfareger 563 478 515 120 0853
Bijnor 5 473 502 134 08349
Meerut 560 493 23 110 0.8617
Ghediebed 538 472 508 104 08655
Bulanddeher 535 456 492 132 0833
Moradbed 518 434 469 141 08231
Rampur 22 451 480 64 09034
Buten 470 %62 07 193 07753
Basilly 495 29 465 138 08%6
Pilibhit 478 451 458 143 08229
Shetjeharpur 465 400 22 174 0.7902
Aligah 503 418 455 142 08186
Mathura 512 7 46.6 131 0.8308
Aga 494 431 472 122 08471
Etah 505 404 450 166 0.8061
Meainpuri 507 410 459 150 0836
Farukhabed 498 34 867 143 08301
Etawveh 509 420 465 137 08315
Kapur 23 97 514 99 08712
Fatehpur 471 419 436 162 08036
Allahebed 492 47 67 143 08326
Han 505 439 474 145 08331
Jnansi 502 454 477 135 08366

Table 3 (contd. on page 272)
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Teble3(contd. frompage 271)

Didrids IMR Is

Expectation of life at birth
Male Female Toa

Lalitpur 456 394 P21 171 08016
Hamiipur 504 409 450 159 08121
Bah 504 457 479 138 0.8364
Khei 517 474 491 135 0.8375
Sitapur 507 244 46J 158 0.8103
Hardoi 249 374 403 203 0.7671
Ummeo 485 439 453 152 0.8145
Lucknow 519 509 515 105 0.8674
ReeBali 470 25 430 185 0.7907
Balvaich 485 420 45 154 0.8082
Gah 474 308 24 176 0.78%
Barabanki 510 469 475 149 0.8183
Feizebed 53.1 484 495 136 08344
Sultanpur 487 430 43 167 0.8016
Pratapgarti 518 461 473 146 0819%
Bedti 468 303 111 180 0.7669
Gorakhpur 508 478 482 148 08344
Dentia 518 500 500 122 0.8477
Azamgah 563 532 533 114 0.8609
JArpr 533 477 294 135 0.83%
Bdlia 604 505 509 79 0.9402
Ghezipr 572 537 542 113 08643
Vaaed %3 28 537 113 08633
Mirzapur 524 489 504 123 08529

Fdlowing the procedures outlined aove, we have prepared Tadle 4, which shows life
expedacy a hirth for popuaion with children surviving in the age-goup 30-3A/childen

ever bom in the age-gaup 0-34 (S,) betwean 0.70 and 0.95 and peroantage of populaion

aged 65 years and over (Pss+) between 20 peroant to 6 parcant. Owing to gpece limitations
increments of 05 forPgs. and 0.01 for § were used for bath parametars Thistable providesan
easly used reference to esimete expectation of life & birth for India We can dso ssethe effect
of eror indataon S and Pss. on theesimate of expectation of lifeat hirth. Effect of eror in Pes.
is much less as compared to arar in Q. If S is p pecat over edimateunderesimete then
etimate of expedtaion o life & hirth will be dout (3* p peocat oveetimeted

udaretimeted.
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TABLEA: ESTIMATED EXFECTATION OFLIFEAT BIRTHAGCORDING TOS AND P+

SPes 2.0 25 30 35 40 45 50 55 6.0
070 1 310 X0 29 2?8 #8  H7 B/ 306
071 33 ®3  BV2 M1 Bl B0 IO 3FJ9 389
0?2 6 B/5 M5 B4 B4 F3 B/2 N2 w01
073 B8 M8 HB7 BT 36 B/6 25 05 44
074 H1 3O 3J0 3J9 B9 08 408 47 427
0% 4 F3  B/2 N2 01 41 20 480 B9
0% 376 3B/6 25 44 M4 23 433 M2 452
077 389 08 408 47 L6 B6 45 H5 464
078 401 411 20 480 B9 48 458 467 477

0™ 414 423 433 442 452 46.1 470 480 489
080 426 436 245 452 464 474 483 492 502
081 439 448 458 46.7 417 486 406 505 514
082 452 461 470 480 489 499 508 518 52.7
0.83 464 474 433 492 502 511 521 530 540
0.84 417 48,6 496 505 514 524 533 543 562

08 489 499 508 518 527 536 546 555 565
086 502 511 521 530 540 549 58 568 577
087 514 524 533 ™3 562 %62 571 580 500
088 527 536 546 %3 565 574 584 593 602
089 539 549 %8 568 577 587 59.6 60.6 615
090 %2 %1 571 580 590 599 609 618 628
091 565 574 583 593 600 612 621 631 64.0
02 577 587 506 605 615 624 634 64,3 65.3

093 590 599 609 618 628 637 64.6 656 665
04 602 612 621 631 64.0 650 659 66.8 67.8
0% 615 624 634 A3 65.3 662 672 68.1 69.0

Conduding Remarks

The Conventiond way to atain expedtation of life a hirth, however, is through congtrudion of
life table, which hes rigorous dda requiremants The sdedtion of modd life teble is very
subjective and arbitrary. In the present paper, a regression model is proposed to
estimate the expectation of life at birth from the CEB and CS datawithout using any
modd lifeteble
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The proposad regresson modd is illusrated & the regiond as wdl as ddridt levd for
the date of Uttar Pradesh. Hill region (554) and Gawhd dividon (569) and Kuman
dvigon (546) ae having expadaion o life & hbirth higher then other regons and divisons
repedively by using proposad regresson modd.
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Appendix Table

K. B. Pahek and B. S Sngh

Regions Divisonsand Didridsof Utter Predesh

Regior/Division

REGION
Bunddkhand
Centrd

Eegem
Hill

Wedam

DIVISON
Aga
Allaghebed
Barilly
Faizebed
Gorakhpur
Gamwd
Jahnsi
Kuran
Ludknow
Meaut
Mureckbed

Vaanes

Banda, Hamirpur, Haun. Jhans, Lalitpur (5)
BaraBanki, Fatehpur, Hardoi, Kanpur, Kheri Lucknow, Ral Barlly, Stapur, Unnao(9)

Allahabad, Azamgarh, Balia, Baharaich, Basti, Deoria, Faizabed, Gazipur, Gonda,
Gorakhpur, Jaunpur, Mirzapur, Pratapgarh, Sultanpur, Varanes. (15)

Abnora, Chamoli, Dehra Dun, Garhwal, Nainital, Pithorgarh, Tehri Garhwal,
Uttarkashi. (8)

Agra, Aligarh, Bareilly, Bijnor, Badaun, Bulandshahar, Etah, Etawah,
Farrukhabad, Ghaziabad, Mainpuri, Mathura, Meerut, Moradabad,
Muzatfamegar, Rlibhit, Rampur, Seharanpur, Shehjanpur. (19)

Agra, Aligarh, Etah, Mathura, Mainpuri (5)
Allahebed, Etaweh, Fatehpur, Famukhebed, Kanpur (5)
Bareilly, Badeun, Filibhit, Shehjahenpur (4)

Beheraich, BaraBarki, Feizabed, Gonda, Pratapgarh, Sitanour (6)
Azamgarh, B, Deoria, Gorakhpur (4)

Chamoli, DehraDun. Garhwd, Tehr Gawl, Uttar Kahi (5)
Banda, Hamirpur, JHaun, Jhand, Lalitpur (5)

Almora, Nainital, Pithorgarh (3)

Harddi, Kheri, Lucknow, Rei Bailly, Sitpur, Unneo (6)
Bulandshehar, Gheriebed, Muzatfameggr,

Bijnor, Muredebed, Rampur (3)

Bdllia, Gazippur, Jeunpur, Mirzapur, Varanas (5)

' Fguresin parenthesesrepresent the number of districtsbelong to division/region.



