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PART 1V. SCIENTIFIC PAPERS SUBMITTED FOR PUBLICATION
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A. Maithematics
BaacHi, Somesn (with Raha, Asit Baran): On maximal regular topologies (Mathe-
matische Zeilschrift), Math-Stat/31/69.

Iven, MuritoLaksian R.:  Somec fibonacci relations (Fibonacei Quarterly Journal),
Math-Stat/12/60,

Relations connecting the Pell bers and the iated numbers
(Jour. Ann. Math. Soc.), Math-Stat]32/69.

Fibonacci and Lucas quaternions (T'ohoku Math. Jour.), Math-Stat/39/69.
Mexox, V. V.: Some partitions of, and the number of Borel fields on, large finite
scts (Collo. Comb. Maths. Hungary). Math-Stat/13/69.
Raua, Astt BArAN : A remark on completely regular spaces (Proc. Amer. Math.
Soc.), Math-Stat/22/69,

——— (with Bagchi, Somesh): On maximal regular topologies (Mathema-
tische Zeitschrift), Math-Stat/31/69.
Rao, A. RamacHaNDRA (with Rao, S. B.): Erxistence of triconnected graphs
with preacribed degrees (Pacific Jour. Math.), Math-Stat/20/69.

: (with Rao, S. B.): A note on Hamiltonian degree
Comb. Theo.), Math-Stat/44/69.

: (with Rao, S. B.): The number of cut vertices and ocut arcs in a
dingraph (Jour. Comb. Theo.). Math-Stat/55/69.

Rao, B. V.: On Borel stroctures for function spaces (Colloguium Mathemalicum)
Math-Stat/24/69.
A further remark on analytic sets (Fundamenta Mathematicae), Math-

(Jour.

q

Stut/20/60.
On discreto Borel spaces (

ted to Profe P. Erdos), Math-

Stat/42/69.
———: Non-existonce of cortain Borel structures (Fundamenta Mathemalicas),
Math-Stat/43/69.

Rao, B.V.: Lattico of Borel structuro (Colloguium Mathematicum), Math-Stat/54/60.

Rao, 8. B.: On a problem of oro on maximal troes (Cs icated to Prof
0. Oro), Math-Stat/1/60.
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Ra0,8.B. (with Raso, A. R handra) : Exist of tri oted graphs
with presoribed degrees (Pacific Jour. Math.), Math-Stat/20/60.
—— : (with Rao, A. Ramachandra) : A note on Hamiltonian degree seq;
(Jour. Comb. Theo.), Math-Stat/44/60.
(with Rao, A. R hendra) : Tho ber of cut vertices and out arca
in a diagraph (Jour. Comb. Theo.), Math-Stat/55/69.

B. Stalistics
BrErMasaNkaBaM, P, (with Mitra, Sujit Kumar): Some resulte on idempotent
matrices and a matrix equati ted with tho distribution of quadratic forms

(Sankhya), Math-Stat/46/69.
CrAKRABORTY, RANJIT: Paront-offspring correlation in an equilibrium popula.
tion (Anr. Hum. Genet.), Math-Stat/16/69.

: A note on ing method of estimation for MNSs blood group system
(Human Biology), Math-Stat/34/69.

: (with Sarma, Y. R.): Some statistical models for humen multiple
births (Ann. Hum. Genet.), Math-Stat/52/69.
DaapuapEIRARI, S. W.: A note on exchangeable proocesses with statea of finite
rank (Ann. Math. Siat.), Math-Stat/9/69.
GHANGURDA, P. D. (with Rao, J. N. K.) : Bayesian optimisation in sampling finite
populations (Jour. dmer. Stal. Assn.), Math-Stat/37/69.

Grosy, J. K.: On the proportion of observations above a sample mean (Ann.
Math. Stat.), Math-Stat/6/89.
———: A new proof of the Bahadur rep ion of quantiles (Ann. Math.
Stal.), Math-Stat/28/69.

HamTLey, H. O. (with Rao, J. N. K. and Kiefer, Grace) : Variance estimation
with one unit per stratum (Jour. Amer. Stal. Assn.), Math-Stat/6/69.

Kaamrs, Savem H.: Neoterio index numbers, Math-Stat/3/69.

Kunar, AMop: Indopendonce and same distribution of two second degree poly-
nomials in a normal vector (Ann, Inst. Stat. Math, Tokyo), Math-Stat/19/69.

Independenco and same distribution of two second degree polynomials
in & complex normal vector (Ann. Inst. Stal. Math, Tokyo), Math-Stat/20/69.

———: On the independence of second degree of polynomial atatistics in a
normal veator (Biometrika), Math-Stat/48/69.

: Identical distribution of second degree polynomial atatistics in
a normal veotor (4ust. Jour. Stat.), Math-Stat/49/69.

A noto on Graybill and Milliken's paper, “‘Quadratio forms and idempo-
tent matrices with random olements” (Ann. Malh. Stad.), Math-Stat/56/60.

———: A matrix-variate Dirichlet distribution (Bull. Cal. Stal. Assn.), Math-
Btat/67/69.
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ManavaNoss, P. C.: Buw problems of design of ple surveys, (Intor
Conference on Comput organised by tho Institute of Statiatical Studies
and Researoh, Cairo Univorsity, 16-19 December 1969).

MarTraA, A. (with Parthasarathy, T.): On stochastic games (Jour. Opt. and its
Appl.), Math-Stat/27/69.

MEeNON, V. V. (with Prabhakar, N. D.): A note on continuous gambling houses
{Ann. Math, Stat.), Math-Stat/30/69.

Mitea, Sonrr KuMar: Goodness of fit of a compound multimonial distribution
and allied problems (Bull. Int. Stal. Inst.), Math-Stat/10/69.

A density free approsch to the matrix variate beta distribution
(Sarkhys), Math-Stat/21/69.

Inverse sampling and the trcatment of pl ingency table
interactions (Proc. ISI Conf., Londor), Math-Stat/38/69.

: Analogues of multivariate beta (Dirichlet) distribution (Sankhyd),
Math-Stat/53/69.

MrrRra, Sustr Kuman : (with Bhimasankaram, P.): Some results on idempotent
matrices and a matrix equation ted with the distribution of quadratic forms
(Sankhyd), Math.Stat/46/69.

Mortiy, M. N.: Approximate unbiascdness of a relative variance estimator
based on independent sample (American Statistician),

Napgary1, M. G.: On structure of weakly stationary stochastic p (Teoriye
Vescyolnosti i ee pri ie), Math-Stat/2/69.

————: Prediction theory of infinite variate weakly stationary stochastio
processes (Sankhyz), Math-Stat{36/69.

ParTHASARATHY, T. (with Maitra, A.): On stochastio games (Jour. Opl. and ils
Appl.), Math.Stat/27/69.

Prabuakar, N. D. (with Menon, V. V.): A note on continuous gambling houses
(Aun. Math. Stat.), Math-Stat/30/69.

RaMACHANDRAYN, B.: (with Rao, C. Radhakrishna) : Solutions of functional equa-
tions ariging in somo regression probl and a characterisation of the Cauchy
law (Sankhyz), Math-Stat/35/69.

Rumxmsnm M. K. (with Reo, J. N. K.}: A note on A. Chaudhuri's paper, “A
parigon pling with and without repl t from finite populations™
(Bull. Cal. Stat. Asson.), Mnth Stat/25/69.

———: A note on tho comparison of sampling with and without replacement
(Sankhya), Math-Stat/45/69.

: (with Singh, M. P.): On the hyper-admiesibility of an estimator in
survey sompling (Jour. Amer. Stat. Aasn.), Math-Stat/50/80.
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Rao, C. Ripa a: Estimation of h dastio veriances in linesr models
(Jour. Amer. Stat. Assn.), Math-Stat]4/69.
: A multidiscipli pproach for teaching statistica and probability

{International Conjefm. Tmchmy of Probability and Statistica af Pre-college
Level, U.8.A.), Math-Stat/14/69.

+ Some ta on the logarithmic geries distribution in the analysis
of insoct trap data (Proc. International Symposium on Statistical Ecology, New Haven,
TUSA), Math-Stat/51/69.

(with R hand B): Solutions of functional jons ari
in some regression probl and a ch isation of the Cauchy la.w (Sankhya),
Math-Stat/35/69.

Rao, J. N. K.: Some small sample results in ratio and regression estimation
(Jour. Ind. Agr. Siat.), Math-Stat/15/69.

(with Hartley, B. O. and Kiefer, Grace) : Variance estimation with one
unit per stratum (Jour. Amer. Stal. Assn.), Math-Stat/6/79.

(with Ghangurda, P. D.): Bayesi timisation in sampling finite popu-
Iations (Jour. Amer. Siat. Assn.), Math. Sta.t[31/69
(with Ramakrishns, M. K.): A note on A. Chaudhuri's paper, “A com-
parison bet pling with and without repl from finite populations’
(Bull. Cal. Stat. Assn.), Math-Stat/25/68.
(with Singh, M. P.): On the criterion of ‘Hyper-admissibility’ and ‘Neces-
sary bestness’ in survey pling (Jour. Amer. Stat. Assn.), Math-Stat(40/69.

Rao, J. 8. (with Sethuramsn, J.): Pitman efficiencies of tests based on spacings
(Proc. First. Int. Sym. Nonparameiric Tech. Stat. Infer.), Math-Stat/11/69.

Rao, M. Buasgar: On two-parameter family of BIB designs (Sankhyd), Math-
Stat/47/69.,

On balanced designs (Ann. Math. Stat.), Math-Stat/41/69,

Ray, 8arrT: On dotermining optimal investmonts in L. P. Models (Opsearch),
Math-Stat/8/69.

8arma, Y. R. (with Chakraborty, R.): Some statistical models for human multiple
births (Ann. Human. Genet.), Math-Stat/52/69.

SasteY, M. N.: Weak compactness of a set of translates of Weiner measure (Jap.
Jour. Math.), Math-Stat{17/69.

SETHURAMAN, J. (with Rao, J. 8.): Pitman efficiencics of tests based on spacings
(Proc. First. Int. Sym. Nonparametric Tech. Stat. Infer.), Math-Stat/11/69,

Smvom, M. P. (with Ramakrishnan, M.K.): On the hyper-admissibility of an
estimator in survey sampling (Jour. Amer. Stal. Adsan.), Math-Stat/50/68.

(with Rao, J. N. K.): On the criterian of ‘Hyper-admisaiblity’ and
‘Necossary bestness’ in survey sampling (Jour. Amer, Stal. Asen.), Math-Stat/40/69.
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C. Theoretical Physics and Blecironica

Banoyorapmyara, P. (with Raychaudhuri, P.): Weak interaction of photons
and noutrino-clectron seattering (Il Nuovo Cimento, Italy), Elec/6/69.

(with Reychaudhiri, P. end Ssha, S. K.): Weak interaction of
photons and the proton-noutrino elastio scattering (Leltere al Nuovo Cimento)
Italy, Elee/7/09.

(with Raychaudhuri, P. and Saha, 8. K.): Propagation of electro-
magnctic waves in a degoncrate neutrino sea (Physical Review), Elec/8/68.

(with Raychaudhuri, P.): Woak interaction of photons and the photo-
neutrino process (Prog. Theo. Phys., Japan), Elco/9/69,

(with Raychaudhuri, P.): Neutrino energy donsity of the universo
(Il Nuovo Cimenlo, Italy), Eloc/10/69.

——— (with Raychaudhuri, P.): Pulsar as a radially pulsating neutron star
(Phyaical Rev. Lebters, U.S.A.), Elec/11/69.

————: Theories of weak interactions and astrophysical cvidence (Prog. Theo.
Phys., Japan), Elec/12/69.

: Weak interaction of photons, muon decay and seattcring of leptons
(Leltere al Nuovo Cimento, Italy),

(with Raychaudhuri, P.): Possible pulsation of ncutron stars and
noutrino emission (Lettere al Nuovo Cimendo, Italy).

———— (with Raychaudhuri, P.): Some remarks on the possible origin of
super-heavy nucloi in primary cosmic rays (Jour. Phys. A: General Physics,
England).

Das, Jyormmay (with Dutta Majumder, Dwijesh) : Reliability improvement in
digital systems through redundency (J.I.T.E.), Elec/156/69.

Duorra Mazomper, Dwiyesr: Tho system design of a real-time computer con-
trolled communication syatem (Annual Conference, Institute of Tel icati
Engineers (India), Caloutta Contre, 11 Ootober 1969), Elec/13/69.

(with Das, Jyotirmay and Dutta, Asoke Kumar) : Studies on associative
momory in relation to pattern recognition (Fifth Annual Conferonce, Computer
Socioty of India, Madras, 8-10 January 1970), Elec/14/69.

(with Das, Jyotirmay): Reliability improvement in digital systems
through redundancy (J.I.7.E.), Elec/15/69.

Dutra, Asoke Komar (with Des, Jyotirmay, and Dutta Majumdor, Dwijesh):
Studios on associativo memory in relation to pattern recognition (Fifth Annual
Confe C Sooiety of India, Madras, 8-10 January 1970), Elec/14/89.

b P

Gnosrt, AMBARISH (with Srinivasan, B.): On approximation of 1940 resistance
law by simple functions and its offect on trajectories of projectiles (Sankhya),
Elec/16/69.

17
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MrTBA, SaMARBNDRA KUMAR (with Banerjee, Sailendra Nath) : On the probability
distribution of rounding-off errors in tabular differonces of analytio functions
(Parts I & II) (Australian Comp. Jour.).

—— ¢ On the probability distribution of the sum of indepondent random
variables distributed gularly (Indian Sei Congress, 1970, Section on
Statistics).

————: On the probability distribution of the sum of random variables each
distributed nniformly (SIAM Journal of Applied Probability).

Praruauar, N. D. (with Reoj, A. K. end Ramachandran, G.): Photo production
of ncutral pions on nuclei (Nuclear Physics), Phy/1/69.

RAMACHANDRAN, G.: Recoil d vector polarization in elastic electron
scattoring (Physical Rev. Lelters), Phy/2/69.

: (with Rej, A. K. and Prabhakar, N. D.): Photo production of neutral
pions on nuclei (Nuclear Physics), Phy/1/89.

———: Theoretical nuclear physica in Indian Statistical Institute, (Proc.
Nuclear Phys. Symp., Saha Inst. Nuc. Phys., Calcutta), Phy/4/69.

———: Is time reversal invariance violated in elcctromagnetic interactions 1
(Proc. 11th Sym. Cosmic Ray, Particle Physics, Astrophysic and Geophysics)
Delhi), Phy/5/69.

Nuoleon-d scattering (Il Nuovo Cimenlo, Ttaly), Phy/7/69.
RavoravpAURL, P.: Week interaction of phot and ino B trahlung

(Prog. Theo. Phys., Japan), Elec/1/69.
———: Plasma ncutrino emission from stars and its astrophysical evidence
(Caxnad. Jour. Phys), Eleo/2/69.

Photoneutrino energy loss rates (Canad. Jour. Phys), Eleo/3/69.

———: Synchrotron radiation of neutrinos and astrophysical evidencs I.
Application to whito dwarfs (4nn. Phys. USA), Elec/4/69.

Synohrotron radiation of neutrinos and astrophysical evidemce II.
Application to neutron stars (dnn. Phys., USA), Elec/5/69.
———: (with Bandyopadhyay, P.): Weak interaction of photons and neutri
elootron scattering (1! Nuovo Cimento, Italy), Elec/6/69.

: (with Bandyopadhyay, P. and Saha, S.K.): Weak interaction of photons
and the proton-neutrino olastic scattering (LeHere al Nuovo Cimento, Italy),
Elec/7/69.

: (with Bandyopadhyay, P. and Saha, S. K.): Propagation of clectro-
magnetic waves in a dogenerato noutrino sea (Physical Review), Elec/8/69.

: (with Bandyopadhyay, P.): Weak intoraction of photons and the
photoneutrino proccss (Prog. Theo. Phys., Japan), Eleo/0/69.

: (with Bandyopadhyay, P.): Neutrino energy denaity of the universe
(I} Nuovo Cimento, Italy), Eleo/10/69.
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Rayomavpaurr P, (with Bandyopadhyay, P.): Pulsar as a radially pulsating
neutron atar (Physical Rev. Lelters, U.S.A.), Eleo/11/69.

: (with Bandyopadhyay, P.): Possible pulsation of neutron stare and
neutrino omission (Leltere al Nuovo Cimenlo, Italy).

: (with Bandyopadhyay, P.): Some rcmarks on the possible origin of
supetheavy nuclei in primary cosmic rays (Jour, Phys. A : Goneral Physics,
England).

——— Neutrinos and the arrow of time in cosmology (Jour. Phys. A:
General Physics, England).

————: Plasma noutrino emission from stara and its astrophysical evidence
{Canad. Jour, Phys.).

Photo-neutrino cnergy loss rates (Canad. Jour, of Phys.).

————: Some remarks on the role of neutrino proccsses in red giants. (Canad.
Jour. of Phys.).

Synchrotron radiation of neutrinos and astrophysical evidemce I,
application to white dwarfs (Astrophysics and Space Sci Netherlands).

Synchrotron radiation of neutrinos and astrophysical ovidence IT,
application to noutron stars (dstrophysics and Space Science, Netherlands).

————: Weak interaction of photons and neutrino Bremsstrahlung (Canad.
Jour. of Phys,).

———: w and B oxch
Cimento, Italy), Phy/[3/69.

n phot: duction on nuoclei (Lettere al Nuovo

& P

——: Regge-trajectorics in 1 hot duction (1! Nuovo Cimento,
Italy), Phy/6/69.

Sama, 8. K. (with Bandyopadhyay, P. and Raychaudhuri, P.): Weak interaction
of photons and the proton-ncutrino elastic scattering (Lettere al Nuovo Cimento,
Italy), Elec/8/69.

(with Bandyopadhyay, P. and Raychaudhuri, P.): Propagation
of olectro-magnetic waves in a degemorate noutrino sea (Physical Review),
Eleo/8/69.

SRINIVASAN, B. (with Ghosh, Ambarish): On approximation of 1940 resistance
law by simple functions and its eoffect on trajcotorics of projectiles (Sankhya),
Elec/18/69.

D. Anthropometry and Human Qenelica
CHARRAVARTY, R.: Heterozygosity with differontinl fitness (SankAyd).
119
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CHAKRAVARTY R.: A noto on paront-offspring
Jour. Human Genetics), Math-Stat/2/70.

Das, S. K. (with Mukherjee, B. N.): The baptoglobin and forrin types in
West Bengal and a caso of haptoglobin ‘Johnson’, Nat[13/69.

Das, S. R. (with Das, S. K., Anathakrishnan, R. and Mukherjeo, B. N., Blake,
N. M. and Kirk, R. L.): LDH Vuriants in India (Humangenetik), Nat/2[70.

———— (with Mukberjeo, D. P., Boso, Lalita and Das, Asha): 4 Memoir on
‘A radiological study of skeletal maturily in a group of Bengali boys and girls in the
southern suburbs of Calculta City' (based on logitudinal tindings on the hand and
wrist bonos), (Anthropological Survey of India), Caleutta.

— (with Mukherjee, D. P. and Sastry, D. B.): A somatological study of
five tribes in the Korapur Distriot, Orissa. Bull. Anthro. Survey of India,
1969.

— (with Das, 8. K., Mukherjeo, B. N., Blako, N. M. and Kirk, R. L.): The
distribution of some enzyme group systems (red coll) among Bengalis, (Ind. Jour.
Med. Res., Delhi), Nat/1/70.

Harper, Astr (with Pakrasi, Kanti): Polygynists of Urban India, 1960-81
(Ind. Jour. Soc. Work), Nat/17/89.

Mukreryeg, B. N. (with Das, S. K.): The haptoglobin and transferrin types
in West Bongal and a case of haptoglobin ‘Joknson', Nat/13/69.

Pagrasr, Kan1r: Effect of infanticide on sex-ratio in an Indian population,
(Zeitschrift fur Morphologie und Anthropologie, West Germany), Nat/7/69.

———— (with Haldor, Ajit): Polygynists of Urban India, 1960-61 (Ind. Jour.
Soc. Work), Natf17/89.

Rao, D. C.: Analysis of family data I—introducing monozygotic multiple births
(Cal. Stat. Bull).

A note on Li's paper, (Jour. Ind. Soc. Agri. Stat.)

Statistical methods in blood groups (Jour. Ind. Soc. Agri. Stat.).

————: A contribution to the genetics of Hypertrichosis of tho ear rims
(Human Heredily).

Rao, G. B. K.: Natural selection and blood groups polymorphism, Nat/6/69.

E. Biochemistry

Pan, P. R.: N-Aoylation of glucosamine by a new method (Jour. Org.
Ohem.).

Sugar contents of radiah (Jour. Food Sci. & Tech.).
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F. Chemislry

GHosat, D. N.: Studios on the sorption and releaso of two basic antibiotics by
and from olays, part [. Montomorillonito and little (Jour. Ind. Soil. Sei.),
Nat//9/69.

: A sp ph trio etudy of malachit i )|
(Sci. Cul.), Nat)14/89.

G. Crop Science

Davis, T. A.: Variacion on ol numero de carpelos en frutos de palmoras. (dgronomia
Tropical).

Why Fibooacci systom for palm leaf spirals (Fidonacci Quarterly).
——: Effect of changing tho direction of growth on fruit-yield in cowpea.
(Sankhya).
Branching in Chrysalidocarpus lutescena, (Phytomorphology).
Right-handod, left-handed and noutral palms (Jour. Palm Soc.).

—— Tho Malayan dwarf coconut, a probable answer to tho Kerala coconat
wilt, (Cooa Bull).

—— (with Dorairaj, S. & Gopalakrishnan, L.): New cases of reversal of
apadices in coconut palme. (Jour. Palm Soc.).
H. Computer Science

ApmIEARY, A. K. : A note on the distribution of the most significant digit (Mazh.
Compt.), Math.-Stat/33/69.

GUPT4A, B. 8. S. (with Halder, A, K.): A study on the disparities of food prices
(Proc. Annual Meeting, Comp. Soc. Ind.,) CSU/1/69.

HaLpEer, A, (with Gupts, B. 8. 8.): A study on the disparities of food prices
(Proc. Annual Meeting Comp. Soc, Ind., 1969), CSU/1/69.

(with Sengupta, P.): Somo computer simulation techniques in demo-
graphic analysis, CSU/3/69.
Naravavan, K. 8.: Recdesigning the Fortran II system for the IBM 1401,
CSU/2/69.

SenauepTa, P. (with Halder, A. K.): Someo p imulation techniq| in
domographio analysis, CSU/3/69.

1inl o ~

SDAR, KRIPASINDEU: A note on p range
(Trans. Elec. Comp., IEEE Inc.), Math- Stnt/18/89

1. Demography

BeATTACHARYYA, D. P. (with Mahalanobis, P. C.): Growth of population of India
and Pakistan : 1800-1061 (Qeneral Congress, 1089, Inlernational Union for Sciendyfic
Study of Population, London), Dem/6/69.
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BHATTAGHARYA, N. (with Haldor, A. K.) : TFertility and sex-sequence of children
of Indian couples (Milbank Memorial Fund Quarterly), Dem/1/69.

CHAERABORTY, B. (with Malakar, C. R.) : A statistical study on expogure differen.
tisl in contraceptive practices (dmer. Jour. Soc.), Dem/5/69.

GUPTA, P. B. (with Ramakrishna, G.): Net reproductivity of West Benga! (India)
by distriots and its association with some socio-economic variablea (Dr. 8. Chendra-
sekhar's 70th Birthday Volume), Dom/3/69.

——: Demographic report of West Bongal 1901-1961, (Stale Demographic
Reports).

HaLpEr, A. K. (with Bhattacharya, N.): Fortility and sex-sequence of children
of Indian couples (Milbank Memorial Fund Quarterly), Dem/1/69.

ManavraNoms, P. C. (with Bhattacharyys, D. P.): Growth of population of India
and Pakistan : 1800-1081 (General Congress, 1980, International Union for Scientific
Study of Population, London), Dem/8/69.

MasuMpaR, MuraRr: Some aspeots of fertility and family planning in the urban
areas of India (General Congress, 1969, International Union for Scientific Study of
Population, London).

———: Urban Delhi—past growth and future prospects (Jour. Socio-Econ.
Res. Inst., Caloutta).

Maragag, C. R. (with Chalraborty, B.): A statistical study on exg differential
in contraceptive practices (dmer. Jour. Soc.), Dem/5/89.

Pacmar, T. K. (with Raman, M. V.): Status of census and vital registration data
in the ECAFE countries (Jour. Inst. Econ. Res., Dharwar), Dem/4/68.

Construoction of life table for Assam females, 1951-60 (Sankhya).

Pagrast, Kantr: M tous thoughts on population probl (Bull. Soc. Econ.
Res. Insl., Caloutta), Nat/2/69.

RAMARRISHNA, G. (with Raman, M. V.): A method te group the census industrial
categorios of workers (Jour. Insl. Econ. Res.), Dory/2/69.

(with Gupta, P. B.): Not reproductivity of West Bengal (India) by
distriots end its association with some socio-economic variables (Dr. S. Chandra-
sekhar's T0th Birtkday Volume), Dem/3/69.

— (with Raman, M. V.): Gain in lifo oxpectancy with complote or

partial elimination of some causes of death (Professor Radhakamal Mulherjes
Volume).

Ramaw, M, V. (with Pachal, T. X.): Status of census and vital registration data
in the ECAFE countriea (Jour, Inet. Econ. Res., Dharwar), Dom/4/69.
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RaMaN M. V. (with Ramakrishua, G.): A mothod to group tho census industrial
categorics of workers (Jour. Insf. Kcon. Res.), Dom/2/69.

(with Ramakrishna, G.): Gain in life oxpcot with ! or
partial climination of somo causes of doath (Professor Radhaknmal Alluklm_gu
Volume)

Saekar, B. N.: Population projections and growth rate of India (Sankhyd),
Dem/7/69.

SENaUPTA, SuraNJAN (with Ghosh, M., Dutta, A. K. and Dasgupta, A): 1800
A.D. to 1068 A.D. Population of Asin—A rcconstruct (General Congress, 1968,
International Union for Scientific Study of Population London).

J. Documentation and Library Science

BRATTACUARYYA, G. (with Ranganathan, S. R.): Conflict of authorship : Corporate
body va. corporate body (Lib. Sei.) DRTC/2/69.

Gueta, B. 8. 8.: Program-Package for a system for document finding (Lib. Sci.).
NEELAMEGHAN, A.: Seminal ica as o gement technique (Z4b. Sei.).
DRTC/1/70.

—————: Bank: dopth olassification version of CC (Herald Lib. Sci.).
DRTC/8/70.
——— (with Rangnnathan, S. R.): Basis for study of compatibility and com-
patibility of the colon classification with the universal decimal olassification (FID/CR
Meeting, Rome, Oct., 1969), DRTC/10/69.
RaxosraTeAN, S. R, (with Bhattacharya, G.): Confliot of authorship : Corporate
body vs. Corporato body (Lib. Sei.), DRTC/2/69.

{with Neelameghan, A.): Basis for study of compatibility, and com-
patibility of the colon classification with the universal decimal classification (FID/CR
Heeting, Rome, Oct., 1969), DRTC/10/60.

K. Embryology

BraumacEARY, R. L.: On the food habita of giraffe in East Africa (Uganda
Jour. 8ci.).

L. Family Planning

SENQUPTA, A.: Socio-soxusl aspecta of oral contracoptive (Jour. Social Work).
(with Ghosal, A. K.): Motivational aspeots of fortility control in an
industrial town in West Bengal (Jour. Ind. Insi. Asian Studies, Bombay).
M. Geology

CuATTERIEE, BHANEAR: Rhynchossurs in timo and space (Proe. Geol. Soc.,
London), Geo/1/69.
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Kurry, T. 8. : Two faunal aasociations from the Maleri formation of the Pranhita-
Godavari Valley (Bull. Geo. Soc. Ind., Bangalore), Geo/3/69.

————— (with Roy Chowdhury, T. K.): Tho Gondwana sequence of the Pranhita-
Godavari Valley, India, and its vortebrate faunas (II Int. Sym. Gondwana
Stratigraphy and Palaeoniology, June 1870, South Africa), Geo/9/69.

Roy CHOwWpHURY, T.: Two new dicynodonts from the Trisssic Yerrapalli forma-
tion of Contral India {Palaeontology), Geo(4/69.

————: A pew capitosaurid amphibian from the Triaasio Yerrapalli formation
of the Pranhita-Godavari Valley (Jour. Geo. Soc. Ind., Bangslore), Geo/7/69.

Indien Triassio vertebrato faunss (17th Sym. Verts. and Comp. Ana-
tomy, Sept. 1989, Newcastle-upon-Tyne), Geo/10/69.

—— (with Kutty, T. 8.): The Gondwana seq of the Pranhita-Godavari
Valley, India, and ita vertobrate faunas (II Ini. Sym. Gondwana Siratigraphy
and Palaeontology, June 1970, South Africa), Geo/9)69.

N. Phonetics
Kostio, DyorpsE (with D, C., Keramitchievski, S., Nikolic, M., Kalie, D, D.
and Mitter, Alok da): Phoneti diometry.

0. Planning, Economic Statistics and Econometrics

BaromaN, P. K.: Economsc Growth and Foreign Trade : A Study in Pure Theory,
John Wiley and Sons, Ine. New York,

: Optimum trade and development policy in & dual economy (Easaye
in honour of C. P. Kindleberger) J. Bhagwati et al. (editors).

Chineso end Indian agriculture : 8 broad comparison of recent policy
and performance (Jour. Asian Studies).

Optimum subsidy to a learning industry: an espect of the theory
of infant industry proteotion (Ini. Eco. Rev.).

BraT, L. 8.: Regional phyaical pl for agricultural land-use planning in
India (Proc. 218 Int. Geographical Congress, India, 1968).

Rogional Anval "

: 8 P and pational planning in Indis (Proc. 214
Int. Qeographical Congress, India, 1968).
Central placs modol as a spatial framework for rogional and national

planning m India (Proc. Conference on the City as a Cenive of Change in Asia,
Univorsity of Hongkong, 1069).

BHATTACHARYA, DURGAPRABAD : 4 Socio-economic BibliograpAy of India, 1871-
1661, Vol. I (Indian Inatituta of Advanced Study, Simla).
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BrATTAOHARYYA, N. (with Chatterjee, G. 8.): Inter.regional and inter-temporal
variations in size distributi of I hold pondi in India (11¢/A

General Conf , International Association for R h in Income and Wealth,
24 August-1 September 1069, Isracl), Con/NIRU/3/69.
(with Chatterjeo, G. 8.): On rural-urban differentials in consumer

prices and per capita household coneumption in India (8% Ind. Econ. Conf., 23-24
December, 1968, Patns; also Sankhya), NIRU/12/69.

BHATTACHARYYA, SUDHIR (with Songupts, Suranjan): Some characteristios of
Indian labour force, its projection upto 1981 and the problems of measurement of
ita components (Volume on the Seminar on Employment and Income Distribusion,
New Dethi, 20-30 Maroh 1670, U.8.A.I.D. Programme).

Bose, Dee Komar (with Bose, Sanjit) : A computational algorithm for deter-
mination of Von Neumann Ray (9th Ind. Econ. Conf., 23-24 December 1960, Patna)
Econ/[2/69.

Bosk, Sawnurr (with Dixit, A. K.): Development Planning : A Theorelical Analysis,
Holden Day Inc. San Francisco, and Oliver and Boyd Ltd, Edinburgh).

Bosg, SANJIT : A note on optimal growth and wealth effecta (Ini. Econ. Rev.).

Bosg, 8. (with Bose, Deb Kumar): A computational alogorithm for determination
of Von Neumenn Ray (9th Ind. Econ. Conf., 23-24 December 1969, Patna),
Econ/2/68.

CraTTERIRE, A. K. (with Mukherjee, M.): Inter-connexions between size dis-
tribution and distributi by industrial origin, factor shares, final expenditures
and regions (1lth General Conference, International Association for Research in
Income and Wealth, 24 August—1So ptember 1969, Isracl), Con/NIRU/1/69.

CHATTERJEE, G. S. (with Bhattacharyya, N.): Intor-regional and inter-temporal
variations in sizo distributions of houschold expendituro in India (11th
General Conference, International Association for Research in Income and Wealth,
24 August-1 September 1969, Isracl), Con/NIRU/3/69.

CraTrERJEE G. S. (with Bhattacharyya, N.): On rural-urban differentials in
consumor prices and per capital household consumption in India (9th Ind. Econ.
Conf., 23-24 December 1969, Patna; also Sankkyd), NIRU/12/169.

A p y note on the variation in urban-rural differential in
consumer prices in India (7th Indian Conference on Research in National Income
and Wealth, Hyderabad, January 1970).

Dgy, B.: Trend in mineral consumption in industrics and growth of mining (7¢A
Indian Conference on Research in Nalional Income and Wealth, Hyderabad, January
1970).

Intor-stato flow and distribution of sciontific and tcohnical personnel
(Bconomic & Political Weekly), NIRU/4/69.
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Dry, B.: Balanced economio growth of the eatern zome (52nd Annual Conf.
Ind. Econ. Aszon.), NIRU/9/69.

Dutra Mazumpar, DEBRUMAR :  Changes in gize distribvtion of i
tion and exponditure during tho first two plan periods (Volume, 7th Indian Emo
metrica Conference).

————: Reference period in family budget enquirica (Bull. Socio-Econ. Res.
Inst. Caloutta).

Kansar, S. M.: Structural changea in the ption expenditure in India
(Papers on National Income and Allied Topics).

Lanrer, R. K.: Some aspecta of inter-state disparity in indunstrial devel
in India : 1066-65 (Sankhyd).

2

Magauanonm, P, C.: Soclal ch i and ic growth (One Asia

A bly on New Directions for Asia organised by Press Foundation of Asia, Manila,
Philippines, 11.13 April, 1870).

Marrr, Prapre: Factor price cqualisation theorem in linear programming (9th
Ind. Econ. Conf., 23-24 Docember 1069, Patna), Econ/4/69.

Mvras, B. 8. (with Vaidyanathan, A.):  Water requirements of crops and economic
efficicney of irrigation water in India (Proc. Symp. Soil and Water Management,
ICAR).

MuxroeryrE, M. (with Chatterjee, A. K.): Inter-connexions batweon size distribm-
tion and distributions by industrial origin, factor shares, final expenditures and
regions (11th General Conference, International Associalion for Research in Income
and Weallh, 24 August-1 September 1969, Israel), Con/NTRU/1/69.

Price information associated with principal distributions of national

incomo in Indie (11th General Confe , International Association for Research
in Income and Wealth, 24 August—1 September 1069, Israel), Con/NIRU/2/69.

A thod of obtaini it price index numbers for
mmrfmntﬂa comparison (9th Ind. Econ Conf., 23-24 December 1969, Patna),
NIRU/11/69.

: A method of aggregating sectors in an inter-industry transactions tables
(Econ. Ann. Ind. Econ. Jour.).

;G ation of i within states (7th Indian Conference on
Rumrd» in Nabional Income and Wealth, Hyderabad, January 1870).

Naqvr, 8.: Marx on Indian history—a oritical look (Conference, Marxist App-
roach to Research in Social Sciences, 5-9 June 1989, T'rivandrum, and Commemorative
volume for the late Professor D. D. Kosambs, ed. Kamat, 4. R., Gokhale Institule of
Politics and Economics), Econ/1/60.

Par, M. N.: TUse of principal components in regional analysis (Pros. 21st Iwd.
Geographical Congress, India, 1968).
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Pavr, M. N, (with Praknsa Rao, V. L. 8. and Towari, V.K.): A technique of ranking
contral places and determining linkages (Proc. 2lst. Ini. Geographical Congress,
India, 1968).

Quantitativo Techniques for Regionsl Planning, Spocial Number

of Economic Geography (Proc. Invilational Conference, Commission on Quanti-
tative Geography, International Geographical Union, London, August 1989).

Rao, D. S. Prasana: On ‘Additive von N Morgonst utility funotions’
(Econometrica), NIRU/7/69.

———: A romark on ‘quaai equilibria in markete with non-convex preferences’
(Econometrica), NIRU/8/69.

———: On using producti and allocation cocfficients simultancously
Communicated to Professor P. N. Mathur), NIRU/10/69.

Roy, B.: Growth of sectors! investmont in India over the post-independonco
period (7th Indian Conference on Rescarch in National Income und Wealth, Hyderabad,
January 1970).

8eNoUPTA, NmByAL : Towards a wage distribution function (9th Ind. Econ. Conf.,
23-24 December 1969, Patna), Econ/5/69.

SENGUPTA, SURANJAN (with Bhattacharyys, Sudhir): Some characteristics of
Indian labour force, its projection npto 1081 and the problems of measurement of
its components ( Volume on the Seminar on Employment and Income Distribulion,
New Delhi, 29-30 March 1070, U.8.A.L.D. Programme).

SriNTvasaN, T. N.: A note on approximations to finitc sample moments of an
estimator whose exact sampling distribution is unknown (Econometrica).

Choico of techniques (Proc. Conference on Economic Development in
South Asia,, organised by tho International Economic Association).

TENDULEAR, S. D.: Intoraction betwee: domestic and forcign resources in econo-
mic growth ;: some experiments for India. Essays on Development Planning, Harvard
University Pross, H, B. Chenory (Editor).

P. Pasychomelry

Basomaruk, T.: Factor analysis of o selection test battery (Jour. Psychol. Res.),
Psych/13/69.

—— (with Nandi, D. N. and Ghosh, S.): Relation between suicidal thoughts
and other symptoms of depreasive illness (Ind. Jour. Psychiatry).

— (with Banorjee, D. (AITH & PH): Relationship bet hi t
motivation and risk-taking (Ind. Jour. Psychology).

CHATTERIER, S. (with Mukherjes, M.)  Differontial prediotion of snooess through
tho use of psychological teats (Educ. Rev. Delhi), Psych/9/69.
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CratTERIT, B. (with Ghosh, Dipti, Ganguly, D. and Mukherjee, M.): An investiga-
tion into the validity of a scientifio k ledge and aptitude test (Psychol. Bull.,
Caloutta), Psych/11/69.

(with Banerjoe, Chhabi, Dutta, Anath and Mukherjec, M.} : An investi-

gation into the i t p of deaf child (Paychol,, Annual, Tripura),
Psyoh/12/69.

(with Mukhorjee, M. and Mitra, Sadhana) : A comparative study of some
of the envi tal conditions of delinquont and achool-going children (Paychol.

Res., Meernt), Paych/14/69.

MoxHEEryPE, M. (with Chattorji, 8.): Differontial prediction of through
the use of psychological tests (Educ. Rev., Dolhi), Paych/9/69.

——— (with Chatterji, S., Ghosh, Dipti and Ganguly, D.): An investigation
into tho validity of a scientific knowledge and aptitude test (Psychol. Bull., Caloutta),
Psych/11/69.

——— (with Mitra, Sadhana and Chatterji, S.) : A comparative study of some
of the envir tal conditions of delinquent and school-going children (Psychol.
Res., Meerut), Paych/14/69.

Q. Sosiology

CrATTOPADHYAY, K. (with Bandyopadhyay, S.): Tochnological innovation and
people's reaction (Human Organization, U.S.A.), Nat/15/69.

MogrERIPE, R.: On the secondary analysis of variation in family structures,

(Current Anthropology, U.S.A.).

———: Data inventory on social sciences—India (Social Science Information,

IS8C, Paris),
Family in India : A Perspective (Perspectives, Indian Journal of Public

Administration, New Dolhi).

On the atudy of social change and social dovelopment in the ‘developing
societiea’ (Bconomic & Political Weekly).

——: Indian socioty and empirical social research (4 Volume of Essays
on New Approaches sin H ities and Social Sci Indien Insti of Ad d
Study, Simla.)

R. Statistical Quality Control

ArTHANARI, T. 8. (with Ramamurthy, K. G.): A branch and bound algorithm
for m parallel pr '\ ing problom (Opsearch).

DesrxaN, G. V. 8. (with Srinivasan, N.): How many spindles to a sider?
(Ind. Text. Jour., Bombay).
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Mamavaxosrs, P. C.: Extonsion of fractile graphical analysia (Inéernational
Conference on Quality Conirol, Tokyo, 21-24 October 1969).

Muxuorabpuyay, A. C.: Construotion of some general and two-level partially
balanced arrays (Sankhya).

RamamurTnY, K. G. (with Arthanari, T. 8.): A branch and bound algorithm for
m parallol prooessors seq ing problem (Op h)

SrINTvAsaN, N. (with Desikan, G. V. 8.): How many spindles to a sider ?
(Ind. Text, Jour., Bombay).

S. Zoology

Das Cuavpuorr, P. C.: Intestinal movements in the fourth instar larva of
Chaborus Crystallinus do Geer (Proc. Zool. Soc., Cal.), Nat/8/60,
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PART V. RESEARCH SUMMARY

A brlef acoount is given in thia eoction of the progress of research in the different
divisions and sections of tho Institute. Roft are given in this scotion to the R.TS,
Teohnical Report Number and the List of Papers Submitted for Publication.

A. MaTHEMATICS

1. On ymal regular topologies : (Mathematische Zeitachrift) : Bacouy, Sommsy and Rama,
Asrr BaRAN, Math-Stat/31/69, (S1).

In any topological space, the oxistenco of tho largest regular topology coarser than
the original topology has been shown. This topology, in addition, makes any function
continuous for the original topology into any regular space continuous. Some further
properties are also investigated.

2. Some flonacei relations : (Fibonacei Quarterly Journal): Iyem, MuTROLAXSEMI, R.
Math-Sta}/12/69, (S2).

In this paper, the author has found tho particular Fibonacei Numbers F, which
eatisfly the rolation F, = N where N = nk and k is a positive integer. This amounts to
finding those Fibonacei Numbers F, which aro exactly divieible by n. It is found that such
numbers are possible only in the following cases :

(i) When n is of the form 5" where r is zero or positive integer.

(i) When n is of the form 12.. In this the following exceptions ars observed :
(a) If ¢ is & prime other than 2, 3, 5, F,y is not divisible by 12¢. (b) If ¢ is an
even multiple of 7, 23, F,y is divisible by 12¢ but not for odd multiples of
7,23.

The author has worked out the numbers up to 628.

3. Relalic ting the pell bers and the iated bers (Jous. Ann. Math. Soc.) :
Iver, MutnoLaksamy, R. Math-Stat/32/69, (S3).

In this paper, the author has found the relati ting the Poll bers and tho
associated numbers. We know that Pell sequonce is defined by P, =0, P, =1 and P,,, =
2P, 1+ P, forn > 0. If we change the initial terms, koeping the recurronce relation same
we got & different sequence which wo call R, say. The initial terms are taken to be R, = 1,
R, =1and let R,,, = 2R,,,+R, forn > 0.

Tha rest of the paper deals with the identities and relations that are derived. In the
last saction the genorating functions P(z) and R(z) are derived for P, snd R, respectively.

4, Fibonacci and Lucas quaternions (Tohoku Mathematioal Journal, Tokyo) : Iyxs, Murau-
Laxsmyr, R. Math-Stat/39/69, (S4).
In this paper, the author has made use of the definition of the Fibonacoi Quaternion
and derived s modified form of the same in terms of Fibonaooi and Lucas numbers. Then
on similar lines the Lucas Quaternions T, are derived.
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5. Some partitions of, and the number of Borel fields on, large finile sets (Proc. Colloquium
Comb. Muths.) : MenoN, V. V. Math-Stat{13/09, (85).

For a set of size n, lot S,,, = number of partitions of tho set into r subsots = number
of Borol fiolds with 7 atoms on the set, | < r  n. 8, i8 a stirling number of the second kind
and ocours in the classical occupancy problem. A simple and clemontary techniquo is illua-
trated to investigate the asymptotio behaviour of S, starting with obvious inequalities for
8,.s, this technigue yields the following rosults : as n— co.

(1)  let a,,, = {nlogn)~-!log S8,,, then

T logr=
0 <apr —(1 n)lu?» 0(1flog 7).

If r vories with = so that (i) lim r/n = p 3 0, then lima,, = 1—p, and (i) lim r/n =0
n—co PINEY

and there is a constant C(0 < C < 1) such that rn— = exp {0(log a)}, then lim a,,, = O.
n 11—
(2) Letf(n) = 2 8,,,r denote the number of Borel fields on a sot of size n, then
r=1

:; log f(n) = log n log log n—1+-0(1)

(3) If 8,.is 8 maximum, for a given 2, when r = r,, then n/r, = log n+40{1/log n).

This improves a result of A. J. Dobson, J. Combinatorial Theory, 1968.

8. A remark on completely reqular spaces (Proc. Amer. Malh. Soc.): RABA, AsrT BARAN.
Math-Stat/22/69. (S6).

The aim of this paper is to show that for any topological space the topology generated
by all real-valued continuous functions js the largest complotely regular topology contained
in the original topology. As a conseq of thia result, a generalization of a theorem of
Gillman ond Jerison has been obtained.

7. Exzistence of triconnecled graphs with prescribed degrees (Pacific Jour. Math.): Rao, A.
RamacHaNDRA and Rao, S. B. Math-Stat/29/69, (S7).

FPY

Let d,, dy, ..., d, be positive integers arranged in i ing order of mag
Then the following four conditions are nocessary and sufficient for the existence of a tricon-
nected graph with dogrees d,, dy, ..., dni

M d>38
(2) There exists o graph with degrees d,, dy, ..., da.
(8) dyt-day K m—nt4 whers 2m =‘£}ld‘

(4) I d,+d,, = m—n-+4, then m > 2n—2.
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8. A note on Hamillonian degree sequences (Jour. Comb. Theo.) : Rao, A. RaMacHANDRA snd
Rao, 8. B. Math-Stat/44/69, (38).

We say that d,, dy, ..., d, is traceable (reap. factorable, Hamiltonian) if there exista
& graph with degrecs d,, d, ..., d, and with a Hamiltonian chain (resp. a factor, s Hamiltonisn
oyole). It is proved that a factorable sequence {d,} is Hamiltonian if and only if

x P n
2 dy < k(n—k—1), + I d,_y whenever k < 7
=t 10

provided d, > dy 3> ... > d,. Also it is shown that every factorable ssquence is traceabl

9. The number of cut verlices and cul arce in a disgraph (Jour. Comb. Theo.): Rao, A.
RamacEanDBA and Rao. 8. B. Math-Stat/65/69, (S9).

A out vertex (cut arc) of a diagraph is & vortex (arc) whose removal increases the
number of strong components of the diagraph. In this paper we find the ranges of the number
of cut vertices (out arcs) in a diagraph with a vertices and m arcs. Some extromsl graphs are
characterised. It is proved that a complete atrong diagraph on n (> 3) vertices has at most
n—2 cub vertices, without using Camion’s theorem. Thia eolves a problem raised by Korvin
in the Bymposium on graph theory held in Rome, 1966.

10. On Borel siructures for funclion spaces (Colloquivm Math icum) : Rao, B. V. Math.
Btat/24/69), (510).

If (X, B) and (Y, C) are two separable Borel spaces and F is a collection of messurable
maps for X to ¥, then the problem is to define a Borel structure P on P such that the map
¢ : Fx X to Y given by ¢(f, z) = f(z), is measurable. Anumann has shown that a necessary
and sufficient condition for this to be possible is that F be of bounded Borel class in a certain
sense. Unfortunately his proof is quite complicated. In this paper, this result is proved in

an elegant way—by an entirely different method ing the olassical notions of universal
funotions, and Marczewski function. Some remarks oconcerning consistent structures are
also made. Finally an inequivalont formulation of & problem of A is made and is

observed to be conneoted with an interesting selection problem. However, the corresponding
problems for non-separable Borel structures are still open.

11. A further remark on analytic sels (Fundamenta Mathematicae) : Rao, B. V. Math-Stat/
26/69, (S11).

Let I denote the unit interval and B, A, O, C be the é-algebras on I generated by its
open sets, anslytio sets, sets with Baire property, and all asta respectively. Let U be any
universal analytic subset of Jx7, end E be any &-algebra on I with Ac Ec 0. The

purpose of this note is to prove : Theorem 1—E is not separable.

Theorem 2—UC Ox0. That these theorems neither imply nor are implied by similar
theorems obtained earlier —whera O ia replaced by L, the Lebeague measurable seta—is also
obsorved. Finally these theorems are combined with the Axiom of Determinateness to ob-
tain resuls contradictory to those obtained earlier.
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12. On discrete Borel apaces (communicated to Professor P. Erdos) : Rao, B. V., Math-Stat/
42/69, (812).

This note extends some previous thoorems of the author (‘On discrote Borel spaces
and projoctive sets’ : Bull. A. M. S., May 1069) on discrete Borol spaces. After introducing
the concept of an N-algebra (for any infinito cardinal N) analogues of some previous theorema
of the author are obsorvod to be valid for the N-algebras as well.

13. Non-existence of cerlain Borel struclurea (Fundamenla Mathematicae): Rao, B. V.
Math-Stat/43/69, (S13).

This note concoptually simplifies and extends some previous theorems of the author
(‘Remarks on analytic sets’ : to appear in Furd. Math.). This paper introduces the notions
of mixing and Souslin algelras and puts the provious thoorems of the author on a purely
set-thooretical setting. Finally, an interesting question abuve Sovuslin algebras is also
raised.

14. Latiice of Borel siructure (Colloquinm Mathematicum) : Rao, B. V. Math-Stat/54/69,
(S14).

In this paper, we show that the lattice of Borel Structures on a set X is complemented
if the set is countable. Thia incidentally answers that the minimal weak compl ts in
the sense of D. Basu need not exist. Though some special sub-algebras of the Borel algebra
of I are shown to possess minimal weak comploments, the author could not characterize all
such sub-algebras. Then some fixed maximal idoals of this lattice are characterized. The
problem of charactorizing all fixed maximal ideal is shown to be connected with 0-1 measur-
able cardinals. It should, howover, be noted that this paper is only a start of the study of
the doop properties of this lattice and consequently much is yot to be done.

156. On a problem of ore on imal trees (C icated to Professor O. Ore): Rao, 8. B.
Math.Stat1/69, (S15).

A connootod graph @ = (X, E) is said to have the property P if for every maximal
tree T of G thero exists o vortox ap such that dp(ap, x) = dg(ay, z) for every zeX.

Theorem : A finite bioconnected graph G = (X, E) has the property P if and only
if it is & cycle or a comploto bipartite graph K(V, X-V) with | V| = 2,and [X—-V7| 2 2.

Further, the structure of all finite connected graph having the property P
is determined.

B. SramsTics
18, Some results on idempotent matrices and malriz equalion connecled with the distribution
of quadratic forms (Sankhyd): BEmMAsSANEaraM, P., and Mrrea, Sosrr Koaaxn.
Math-Stat/46/09, (S16).
In this papor, goneral eolutions (X) are obtained far matrix equations (i) XBX = 0.
(i) XBXB = XB, (iii) XBXBX = XBX, (iv) XBX' XBX' = XBX'. Further this paper
obtaina the most genoral form of a n.n.d. g-iavorse for a n.n.d matrix.
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17.  Parent-offspring correlation in an eguslibrium population (Ann. Hum, Genet.) : CHAXRA-
BORTY, Ransrr. Math-Stat/16/69, (817).

The main objective of the paper is to generalise Li's results {1954) on the same topic
which wae applicable for random mating alone, For a di-allelic antosomal character, the
parent-offspring correlation is obtained under a general mating system. Exprossions of the
same were derived with ono a8 well as two parental measurements. An expression, with special
interest for plant population, is slso established. Four tables are presented to check the
theoretical results.

18. A note on ting method of estimation for M N8s blood group system (Human Biology) ;
CHAKBABORTY, RaNyrr, Math.Stat/34/89, (818).

Tho primary object of this note is to develop a gene count method for estimating
the chromosomo froquencios in MNS's systom. The estimates are found to be in agresment
with the maximum likelihoud ostimates but with slightly higher variances. But rogarding the
computational aspoct of it, this is much simpler than the maximum likelihood mothed.

19. Some statistical models for human multiple births (Ann. Hum. Genel.) : CHAXRABORTY,
RANSTT and Sarma, Y. R. Math-Stat/62/69, (S19).

It is woll known that in the process of human multiple births the following factors
play an important role : (i) The rolease of axtra zygotes is a heroditary property, i.e. mothers
who are themselves members of a multiple birth resulting from ore than one zygote have
more tendency to release extra zygotes during pti than mothers who come from
a single zygote, (ii) Tho intensitiea of scission of zygotes and tho release of extra zygotes
vary with the time after the start of pregnancy and thare is also a chance for parental
mortality, (iii) The twining rates also depond on the age of the mother, monozygatic twining
rate rises very slowly but steadily with the age of the mother, whoreas the dizygote twining
rate risos from puberty to a maximum at about 37 years and then falls abruptly.

Some stochastic models for the probabilitics of multiple births are constructed taking
into account the above factors. These models are observed to give some existing models
as particular cases. Procedures for estimation of the parameters in the models are also
indioated.

20. A nole on exchangeable processes with stales of finite rank (Ann. Math, Stal.) : DRARMA-
pEIEARY, 8. W. Math-Stat/9/69, (S20).

Gilbert conjeotured that a finito-rank finite-state stationary process ¥, ia a function
of o finite stationary Markov chain. This conjecture has been disproved by Heller [Ans.
Math. Stat., 39, 938-848]. In this paper the author proves that, in the special case when
Y, is exchangeablo, Gilbert’s conjecture is correct.

21. Bayes imisation in sampling finile populations (Jour. Amer. Stat. Assn.): GHAN-

GUEDA, P. D, and Rao, J. N. K. Math-Stat/3/769, (S21).

The problem of optimum allocation in sampling finite pop when prior infor-
mation in the form of a prior distribution is availablo, ia considered. The following cases
are invostigated : (a) stratified sampling (with known or unknown strata sizes), (b) two-stage
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sampling. (o) non-response problem. Two different allocations are derived in each cass nsing
two different approaches : a Bayosian postorior analysis and a Bayesian preposterior analysis.
Tho solutions aro based on a recent approach of Hartley and Rao (12), the essontial feature
of whioh is that a charactor y is measured on a known scale of moasurement so that the
character may attain o finito set of known ‘scale-points’ on tho y-scale. Unlike the results
available in the literature, tho present solutions are distribution-froe and also froe from the

ptions of infinite populations or known variances. The results are extended to multiple
priors and/or multiple characters.

22.  On the proporlion of observations above a sample mean (Ann. Math. Stat.) : GHosR, J, K.
Math-Stat/5/69, (522).
Lot X;, i =1, ..., n be indopondent random variables with the same distribution
< N —
function F(z) = P{X, < z}. Let X,= (2 X()/n and P, = number of X;'s above X,.
1
David 1 proved the asymptotic normality of P, whon F is a normal distribution function.
Using tho samo ologant trick, Mustafi has proved a similar rosult for bivariate normal distri-
butions. Wo shall oxtond these rosults considerably by providing alternative proofs which
dispense with the normality assumption on F. Moreover, in our proof we may consider—

though we shall not do so for purposes of simplicity—instead of the sample mean X, any
U-statistic to which tho central limit theorem of Hooffding applies.

23. A new proof of the Bahadur rep ion of quantiles (Ann. Math. Stal.) : GHosg, J. K.
Math-Stat/28/69, (S23).

Let X; be iid and Pr(X; < z) = F(z). Undor some mild conditions on F,
Bahadur (dnn. Math. Stat.) showed that tho samplo p-quantile (0 < p < 1)Y,,, may be
represented as

Yon = Mp+{Gu(Mp)—(1—p)H F'(M )+ Ry

whoro P(My) = p, n@,(M,) is the number of X,’s among (X,, ..., X,,) which are > My’ and
the remainder term R, = 0(z—2/{log ») a.8. a3 n— 0. For most statistical applications it is

enough to know R, = 0,(1/4/n). A simplo proof of this wonkor result is giver in this note.
(Onr result is stated without proof in Chornoff, Gastwirth and Johns (dnn. Math. Stas.,
1967).) The note contains also o slight extonsion noeded for Ghosh (Toch. Rep. 5/69). Our
result may be extonded easily as in Son (Aun. Malh, Stat. 1968).

24, Variance estimation with one unit per stratum (Jour. Amer. Stat. Assn.) : HartLRY, H. O.
and Rao, J. N. K. and Kixrer, GRAOE. Math-Stat/6/69, (524).

A now golution to the problom of variance ostimation with one unit per stratum
is presented. This method may load to smaller bias in variance estimation, in many situa-
tions, than the methods of ‘collapsed strata’. It requires that wo can associate with the strata
concomitant variables which are corrolated with the strata means. Several numerical
examplos with onse or two variables are idered
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925. Neoteric index mumbers : Kmaws, Baxmx H. Math-Stat/3/69, (825).

The system of homogensous equations

4=Ee‘p{/2q{

=y
o=Endi i
which defines a set of average pricea pg, § = 1,2, ..., N and a set of ‘exchange rates’ ¢/, j =

., M, for a given flow of N commodities during sach of the M time periods, is utilized
to define the set of price ind Py and quaptum ind Qu through the equations

N N
Py = ¢/} and Qu = ’zl P 9%/12‘ Pl

with & and ¢ referring to tho baso and ourrent periods respectively. The letters j, s and ¢
may also refer to different localities, socio-economic groups or marketing stages within the
ssme country. Thoy may also refer to different countries, in which case Py will be an
‘exchange rete’ for the country & with respect to country s. The index numbers thus defined
happen to sutlsfy n.lmoat. all the desirable index number tests. As a special case when M = 2,
the resul parable with that of the Laspeyres and of the Paasche type is

—$mo 4 a q
P lﬁx 4:+9¥ 59 !;+E?

where the quantity weight coofficient for each commodity is proportionsl to the harmonie
mesn of the corresponding quantities for j = 1 and 2. Indications of the poasible uses of the
new system of index numbers and the rosults of two numerical examples are given. An
advantage of the resulting index numbers is that they are based on a simple intuitive meaning
of ‘average price’ and ‘exchange rate’ aa indicated by the system of M-+ linear equations.

28. Independence and same distribulion of two second degree polynomials in a normal veclor
(4Ann. Inst. Stat. Math., Tokyo) : KuMaR, Amop. Math-Stat/19/69, (S26).

Supposs that the col of 8 pxn matrix X =(X,, ..., X,) are independent p-

variste normal vectors such that cov. (X;) = X0, i =1, 2, ..., »n Zs may be different and
singular. Let (X} = XAX'+}(LX'+XL')+C = (g;) snd U,,, (449 be a real symmetrio

?
matrix. In this papor we express 5 44y qiy 88 B quadratic expression in s normal vector.

We have derived a necessary and sufficient condition as to when two expressions of the form

of @(X) will be stochastioally independent. Certain conditions under whioh two such

expresaions hnvs t.he same distribution are also stated. Some applications of the above
drati ition are shown.

1 3 4 P

27. Independence and same distribulion of two second degree polynomsals in a complex normal
vector (Ann. Insh. Stal. Malh., Tokyo) Kumar, Amop. Math-Stat/20/69, (S27).

Some snalogous results in complex normal case are obtained by using the same tech.
nique as used in real case shown in Technioal Report No. Math-Stat/19/68.
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28. On the independence of second degree polynomial alatistics sn a normal vector (Biomeirika)
Kunag, Anop. Math-Stat/48/89, (S28).

Suppose X = (X, ... X,) be a pxn matrix whose columns are independently multi-
variate normally distributed such that cov(zi) = 2", i =1,2,...,2. I"s may be different
and singular. Let Q(X) = XAX L (LX'+XL') =(gy) and V = wuy) be & px Xp real

4
symotric matrix. Then L  uy;qy can be expressed as a quadratio expression in a normal
f=1, =1

vector. In this paper we havo used this decomposition to establish some results concerning
indopondence of statistice of the form @(X). Analogous results in complex case are
also proved.

29, Identical distribution of second degree polynomial stalistics in a normal vector (Australian
Jour. Stal.) : Kumar, AMoD. Math.Stat/49/69, (S29).

Supposs X = (X, X,,... X,} be pxn matrix which eol are independently
multivariate normally distributed such that cov(Xp) = Zt9) = (py'®), p = 1,2,...,n, SV
may be different and singular. Let Q(X) = XAX'4 Y LX'+XL’)+C where A and C are
symmetric matrices. Author (Technical Report No. 19/89) has obtained necessary and
sufficient condition for two statistics of the form Q(X) to have the identical distributions
in some particular cases. In this paper necessary and sufficient condition is obtained in
more general oases.

30. A note on Graybill and Milliken's paper, 'Quadratic forms and id tent matrices with

P

random elemenis’ (Ann. Math, Stal): Kurar, Amop. Math-Stat/56/69, (S30).

In this note the author has given simpler proofs of theorems 3.2 and 3.3 by Graybill
and Millibeu (Graybill and Millibou, Ann. Math. Stat., 40, 1430-1438). Conditions in Graybill
and Millibeu’s theorem 3.3 gre given when covariance matrix is singular. Some further
generalisations of theorem 3.1 and 3.2 by Graybill and Millibeu in Wishart case are
also given.

31. A malriz variate Dirichlet distribution. (Cal Stal. Assn. Bull): Kumar, Amop. Math.
Stat/57/69, (S31).

Mitra (1969) in hia paper ‘A density free approach to matrix variate beta distribution’
(Tech. Rep. No. Math-Stat/21/69, submitted to Sankhya) has treated the case when there
are two indepondent Wishart distributed matrices. In this paper the author has derived
tho analogous rosulta of Mitra (1968) when these are finite number of independently
Wishart distributed matrices. The analogous resulta in complex normal random variables
are also derived.

33. On stochastic games (Jour. Opt. Appl.): MarTRA, A. and PraTHASARATHY, T. Math-
Stat/27/69, (S33).

In this paper, we consider the stochastio games of Shapley, when the state and action
spaces are all infinite. We prove that under cortain conditions the stochastio game has a
value and that both players have optimal strategios.
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84, A note on continuous gambling houses (dnn. Math. Siat.) : Mxxox, V. V. and PRABHARAR,
N. D. Math-Stat/30/69, (§34).

We oonsider a gambler’s problem where the fortune space is compact metric, the
gsmbling houss and the utility vary continuously and show that the gambler can restrict
himsalf to Baire olaas I atrategies but not necessarily to continuous strategies. This answers
» question raised by Dubins and Savage in their book *“How to Gamble if You Muat.”

35. Good! of fit of a compound mullinomial distribubion and allied problems (Bull. Inat.
Stat. Inst): Mrrra, Svorr Komar, Math-Stat/10/69, (S35).

This paper deals with the problem of testing goodness of fit of 8 multinomial distri-
bution, when the total number of possiblo observations (the sample size n) is an unobserved
random variable with a known distribution. The data for analysis are the observed frequen-
aiea 0,, 0, ..., Ox in k olasses of the multinomial distribution with the corresponding class
probabilities my, my, ..., m, adding upto a number strictly less than 1. Given a specified value
to the random variable n, the conditional distribution of 0,,0,, ..., 0;, n—Z20, is positive
multinomial, Marginally 0,, Oy, ..., O, followa a compound multinomial distribution. Consider
a hypothesis H, which numerioally determines the class probabilities 7, and accordingly
the vector of expected frequencies £, B, ..., Ey. It is shown that under certain conditiona
the hypothesis could be tested by a suitable constructed gaodness of fit chi-square statistic,
based only the observables 0,,0,, ..., 0p. The case of a composite hypothesis which deter-
mines the class probabilities only as known functions of certsin unknown parameters is
also considered.

368, A density free approach to the matriz variate beta distvibubion (Sankhya): Mrrma,
Buarr Komar. Math-Stat/21/69, (S36).

Let 8, ~ W,(n,, £} snd 8, ~ Wi(n,, L) be independent Wishart matrices and X
be pd. Consider § = §,+ 8, and define U=(8)-18, (8)-3, where ()i is the unique lower
trisngular matrix with positive diagons! elements, such that (S)I[(8)})’ = S and (S)-11 is
the inverse of (8)/2. The joint distribution of the elements of the symmetric matrix U ia

said to bo 'matrix variate beta’ and is denoted by the symbol B.( ’2_‘1 %ﬁ) . Listed below

are some of the propertiea of this distribution obtained in this paper.

oy

2'2
that this does not oharacterise the matrix variate beta distribution.

(i) If Sy~ Wa(n;+ny, Z) and is independently diatributed of U, (S,)1U[(8,)!]
~ Wiim, Z),

(iii) If Uyand U are independently distributed and

(i) For each fixed vector a, a’ Ua/a’a~.B( ) A counter example showa

(TPTLUNT ~ B, (k™ )
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(iv) For each fixed vector a, a'ala'U-’anvE('ll# s 121)
(v) Tf L is a fixed orthogonal matrix of order k.
e By (D1 Ta
LUL ~ By( 3L, ) .
The author showa how a given observation on s Wishart matrix S distributed as Wy (n, )

can bo axpressed as the sum of »n indopendent Wishart matrices each on 1d.f. and how to com-

pute observations 4, on indopondent Ni{o, X) variates, such § = ;.‘ wty,
=1

Tho distribution of tho elements of U (in the central as well as noncentral caso) has
been studicd in literature under the namo ‘multivariate beta distribution’. These studies
eatablish certain proportios of the distribution, other than (i)-(v) listed above, under the condi-
tion min (1, n,) > p. Using the donsity free approach the author is able to prove the same
proporties undor a weakor conditions n; 2> p.

37. Inverse aampling and the ireatment of compl i y lable interactions (Proc. ISI
Conf., London) : Mrtra, Sunt Konar. Math-Stat/38/69, (S37).

In this paper the suthor derives a test of the hypothesis of no second order interac-
tions in a three-way contingenoy table of the negative multinomial type.

38. Analogues of mullivariate beta (Dirichlet) distributions (Sankhyd) : Mrrea Sustr Kumax.
Math-Stat/53/69, (S38).

Lot § ~ Wg(n,Z). Write W = S/tr Z-S and denote the distribution of W by
Dyn, T). Alsoif p ~ B(;i % , and p and W are independently distributed, denote the
distribution of p* by ng (a, b, », Z). In this paper we study these two families of multivariate
distribution and obtain various interesting properties concerning them.

39. Approrimate unbiasedness of a relative variance estimalor based on independent sample
(Amer. Stat.): Murtay, M. N. (S39).

Lot ¢, and ¢, bo unbiased estimatea based on two independent samples, and { = (t,+4,).
Then two estimators of the relative variance of  unbiased to the second degree of approxi-
mation are given by
RV() = (t,—1)"0y

and RV(E) = (8, —ty(M48

40. On structure of weakly stationary slochastic p (Teoriya Vi 1 ee pri ve)

Naprarwi, M. G. Math-Stat{2/60, (840).

For simplioity the results below are statod for g-variate weakly stationary stochastio
procassos, 0 < g < o0, even though the resulta are valid for ¢ = co. Notations and termino-
logy is that of Wionor and Masani, Prediction Theory of Multivariate Stochastio Processea
L 11 and Part 11T of same paper by Masani.
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Theorem 1. A g-variate weakly i 'y stoohastic p (X )™ gowo I8 of rank
m, 0 & m < ¢ if and only if for each

X, = X4+ X34+ X2,

where
i) XL Xalif § £, B | X! for all i.
ii) eaoh (X,/)?-—. is weakly stationary purely non-deterministic of rank 1.
fli) (Z.)8--o s deterministio, weakly stationary,

iv) X.!, Z.6yq, for all a.
Definition. (X,)5--o i8 called minimal of rank r if ¥y = X —(X,| ,).
Theorem 2. (X,)8 o i8 minimal of rank r if and only if exactly r of
[O-¢9 -RENND. ¢ - SPRIRY 0. .0 W
are minimal of rank 1, where X,! are as in theorem 1.

Theorem 3 : (X,)5--x is minimal of rank 1 if and only if X,, is of the form

¢ ¥,
X, =| ¢ 7,
G Y,

where (¥,)._. is univariate minimal weakly stationary and C,, ..., Cy are complex numbers
with at least one of Cy, C,, ... Cy non-zero.

41, Prediclion theory of infinite variale weakly slationary slochastic p (Sankhya) :
NapraeNt, M. G. Math-Stat/36/69, (S41).
In this paper we set down some of the main results of infinite variate weakly atationary

stochastio processes, It is not assumed that the matrix spectral densities are ily
bounded oporator valued funoti but simply that they are infinite matrix valued functions

on the circle group with summable entries. Following an idea of R. Gangolli, we give analytic
oconditiona for prediction error matrix to be non-singular.

42. Solutions of functional equations arising in some regression problems, and a ch 28+

tion of the Cauchy law (Sankhya) : RAMACHANDRAN, B. and Rao, 0. RADHARRISHNA,
Math-Stat/36/69, (S42).

In an earlier paper (Some results on charaoteristio funotions and oh izations of
the normal and generalized stable laws, Sankhya, Ser. A, 30, 126-140), we considered solu-
tions of the regression equation

Bla, X, +...48,X,| b, X,+...45,X,) = 0 almost surely e (1)

where the X; are independent and identically distributed random variables (i.i.d.r.v.’s) with
EX, = 0, for various possible seta of values of the coefficients ajand by. Under suitable
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oonditions on them, the charaoteristio funotion (o.f.) f of tho X; is non-vanishing and satisfiea
the functional equation

0= 1o T;;‘—” J(—Aydry; for all real ¢, (@

whero 0 € p € n > 1, and the yy > 0 and 0 < fy <1 for all j. Ignoring trivial solutions

(i.e. where f portains to a degenerate distribution), it was shown there that f is infinitely divi-

sible (i.d.), and that if A be the unique real number such that Zy; 4} =1, then 0 <A 52,
1

Jis a normal c.f. if A 4+ 2; ond, if A <2, f corresponds to & distribution function (d.f)
which is absolutely i and has absol te of all orders < A but not of
order A.

In this paper, we briefly revert to the case n = 1, and show infer alia that if X,, X,, ...
be a sequence of i.i.d.r.v."s and n, and n, are positive integers such that log n,/log n, is irra-
tional, then the arithmetic means i-,.nnd i,z have the same distribution as X,, if X, follows

a Cauohy law (Theorom 1). We then obtain explicit forms for the Levy functions M and N
in the Levy representation for log f, in the goneral caso (Theorem 3). following the fork of R.
Shimizu (1968) rolating to the case : vy = 1 for all j, but offering & much simpler and trans-
parent proof as applicable to our more general case; an auxiliary result is stated and proved
aa Theorem 2.

Similarly, the regression equation.
E( £ X, g by Xg) =0 almost surely . (3)
1 1

gives rise, under suitable conditions on the i.i.d.r.v.’s X; and the coefficients, to the functional
equation (f is non-vanishing and)

IO = 7 flestyyy a7 f=40 for all ¢ e (4)

where 0 < ay, by < 1 znd y; 8 > 0 for all j. We first show that 5 a§+Z¢ bf < 1 and that
[ is normal if this sum = 1 (Theorom 4). Theorems 5 and 6 concorn themselves with ‘infinite
analogues’ of Theoreins 2 and 3; it being shown infer alia that f satisfying (4) is i.d. if as and
b;— 0 of the regression oquation (3). Tl 8 postulates a set of sufficiont conditions which
the X; satisfying (3) can be asserted to bo normal, providing us incidontally with an oxten-
sion of the well-known theorem of Marcinkiowicz on two identically distributed infinite linear
formsini.id.r.v.’s Theorems 0 and 12 state several characterizations of the Wienor process
with linear mean value function which are obvious extensions of known results involving the
indepond or the identical distribution, of two r.v.'s (Theorem 9 and Theorems 10 and 11
rospectively) or the constancy of regression and scatter of one r.v. on another (Theorem 12),
whero ono or both the r.v.’s are in tho form of ‘stochastic integrals’, the only novelty perhaps

being in the proof offered for Theorem 11.

43. A4 nole on A. Chaudhuri's paper “A comparison between sampling with and without
pl ¢ from finite population” (Bull. Cal. Stat. Assn.) : Ranaxrisgnan, M. K. and
Rao, J. N. K. Math-Stat/25/69, (S43).

Chaudhuri (1008) had made some comparisons between simple random sampling with
and without roplacement. He proposed an estimator of the population mean for a with-
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1 i h and olaimed that it is better than the usual ssmple mean for

aunpls random ampli ithout repl (srawor) for the same cost, assuming that the

oot of a sample is pmporbioml to ¢ho ‘number of distinot unita in the sample. The purpose
of this note is to show that his olaim is false and that most of his comparisons are either
special cases of Seth and Rao (1984) [and Rao (1886)] or incorrect.

45. On the hyperadmisaibility of an estimalor, in survey sampling (Jour. Amer. Stat. Assn.) :
RamagriseNaN, M. K. and 8ovom, M. P. Math-Stat/50/89, (845).

Unique hyper-admissibility of the Horvitz-Thompx i for the pop
total and also the Horvitz-Thomy stimator of ita vari are established for wider classes
of unbissed estimators than those idered by Rao and Singh[2].
48. [Estimation of heteroscedastic variances sn linear models (Jour. Amer. Slat. Asen.):

Rao, C. RADHARRISHNA. Math-Stat/4/69, (846).

Let ¥ = Xf+e bs Ganss.Markoff linear model such that E(e) = 0 and Dfe), the
dispersion matrix of the error vector, is diagonal matrix with the i-th diagonal element as
o the varionce of the i-th observation y,. Some of the of may be equal. The problem is
to estimate all the different varisnces.

In this paper, a new method known as MINQUE (Minimum Norm Quadratic Un-
bissed Estimation) is introduced for the estimation of the heteroacedastio variances. This
method satisfies some intuitive properties : (i) if S, is MINQUE of X p¢ o,® and S; that of
Zg¢ oy? then S,+ 8, is MINQUE of Z(p4+¢i)7,? (ii) it is invariant under orthogonal trans-
formation etc.

Some sufficlent conditions for the estimation of all linear functions of o* are given.

The use of estimated variances in problems of infe on the g p is briefly
indioated.
47, A mullidisciplinary approach for teaching. statistics and probability (International Con-

ference on the teaching of Probability and Statistics at pre-college level, US.A.) : Rao, C.
RADHAKRISHNA. Math-Stat/14/69, (S47).

The paper desoribes & multidisoipli pproach for teachi tatistics and pro-
bability to firat yoar students of an undargmduaba course. Statistics my not be treated as
& separate discipline but introducod as a body of techniques useful for research in other disei-
plines. Teaching has to be problem oriented rathor than drilling the boys in the use of sta-
tistical techniques on what Fisher oalls ‘mock-up data, for the use of students only’.

Some examples are given to show how probability pts can be jntroduced and
statistical mothods taught in a natural wa.y in relation to live research projects or in the
st.udy of the buio disoiplines such as physics, chemistry and biology. Two projects, viz.,

projection and gonetics of sex dotermination, in disoussing which & wide range
o(topma in sbahshcs and elements of probability were introduced and taught in the first year
of B. Stat. course at the Indian Statistioal Institute, are described in some detail.

The suggested PP h to teaching of atatistics was motivated by the conoept of
83 a key teoh uadvoostodby“' P. C. Mahalanobi
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48. Some comments on the logarithmic series distribution in the analysis of $nsect trap data
(Proc. International Symposium on Statistical Ecology, Now Haven, U.S.A.): Rao, C.
RADHAERISHNA. Math-Stat/51/69 (S48).

Figher’s thoory of the Logarithmic series distribution has been explained and the
appropriate atatistical methods for its application have buen derived. It was noted that the
statistical methods used in earlior publications by various suthors are not valid.

Tn the analysis of insect trap data providing froquencies of species ropresented by one,
two, ... insocts, it is shown that an unstandardised negative binomial distribution (UNBD)
involving three paramotors, one of which is tho number of spocics, provides an appropriate
model. The unstandardised logarithmic series distribution (ULSD) is deduced as a limit of
the UNBD in a rigorous manner. Appropriate statistical methods for eatimation and tests
of hypothoses associated with ULSD and UNBD have been developed. Some care is needed
in fitting tho unstandardised distribution involving an extra parameter, since the frequencies
can no longer be considered as arising from independont smples of events from a
multinomial distribution.

49. Some small sample resulls sn ralio and regression estimation (Jour. Ind. Agr. Stat.):
Rao, J. N. K. Math-Stat/16/69, (S49).

Keeop ( 4mer. Stal. 22, 29-30, 1968) has empirically shown that the customary approxi-
mate formula for the variance of the classical ratio estimator can grossly understate the
true varianco when tho sample size n, is small. However, ho has considorod only three popu-
lations and » = 4. In this note we provide some theoretical justification for this result as
well as empirical evidence based on a wide variety of natural populations and sample sizes
n=4,6,8 and 12. Woe also show that the customary approximate formula for estimator
of varianco can lead to serious underestimation of the true variance when n is small. Further,
we show that the true variance of the classical regression estimator can be grossly under-
atated by the use of customary approximate variance formula when » is small. In
fact, the true variance of the regression estimator can often be larger than that of
the ratio ostimator. We also show that the oustomary approximate formula for
estimator of variance can lead to serious underestimation of the true variance of the
regression estimator.

50. On the crilerion of 'hyper.admissibility’ and ‘necessary besiness' in survey sampling
(Jour. Amer. Stal. Asn.): Rao, J. N. K. with Swwem, M. P. Math-Stat/40/69,
(850).

The oriteria of ‘hyper-admissibility’, due to H (1968), and ¢ 'y bestness’,
duo to Ajgaonksr (1965), are considored in this paper. Necossary bestness (under a modified
definition) of the Horvitz-Thompson (H.T.) estimator is shown in & genoral olass of unbiased
estimator of the population total and it is noted that the ‘necessary bostnoss® implies that tho
H-T estimator is tho only possible ‘hypor-admissible’ estimator. Our approach incidentally
demonstrates that theso two oriteria are of doubtful value in practice. Unique ‘hyperad-
missibility’ of tho H. T. eatil and its estimator of variance (proposed by Horvitz-
Thompson 1952) is also established for wide classes of unbiased estimators.
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51. Pitman efficiencies of lests based on spacings (Proc. First Int. Sym. Nowparametric Tech.
on Stad. Infer.) : Rao, J. 8. with SETEURAMAN, J. Math-Stat/11/89, (S51).

This paper devoted to a comprehensive study of Pitman's asymptotio relative effi-
oienoies (ARE’s) of tests based on spacings i.e. differences botween ive older statisti
Such tests have been utilised for the goodness of it probloms on the line (see 6.g. Pyke (JRSS,
1965) as well as on the circle (see Rao, J. S. 1969), thesis submitted to the Indian Statistical
Institute). The limiting distributions of the empirical distribution functions of the ‘norma-
lised’ and ‘modified’ spacings, in the sense of weak convergonce of measures in an appropriate
complete soparable motric space, have beon obtained under tho altermatives of intercat.
Then appealing to the invariance principle, one immediately has the agymptotic normality of
a large class of statistics which are symmetrio in tho ‘normslised’ and ‘modified’ spacings.
In the process, soveral intoresting results of independent intorest concorning the empirical
distribution functions of 'perturbed’ random variables and ‘randomly scaled’ random vriables

are proved.

52. On lwo-parameter family of BIB design (Sankhyad) : Rao, M. Brasgar. Math-Stat/47/69,
(862).

In this paper a method of construction for BIB designs with the p ters v = det,
b =4, r = (25— 1), k = 8(29—1), A = (s—1)t for t = 2s—1 is given and the construction of
symmetric BIB designs for t =3 = 7,19, 27, unsolved in Shrikhande’s paper (Sankhya,
Series A, 24, 1962), is included.

53. On balanced designs (Ann. Math. Stat.): Rao, M. Bmasgar. Math-Stat/41/69,
(S53).

Fisher (4nn. Eugen. London, 10, §2-75, 1940) proved the inequality & = v for balanced
incomplete block designs where b is the number of blocks and v the number of treatments.
Atiqullah (Biometrika, 48, 215-218, 1861) extended this result in the case of equi-replicate
binary balanced designs. In this paper study of the validity of this inequality for equi-
replicato balanced designs and binary balanced designs is given. Also, it is proved that
symmetrio (i.e. 5 = v) binary balanced designs with difforent replications for v § 15 are
non-existent.

b4. On delermining optimal investments in L.P. Models (Opsearch): Ray, Samm.
Math-Stat/8/69, (854).

The importance of linear programming in determining optimal product mix s well
established. Once the optimal product mix is obtained, the next problem of intereet is whether
the situation can be further improved by relaxing some of the restrictions. For example,
more production may be obtained from a bottl k operation by paying overtime or buying
some extra coat, eto. And the overall general problem that ia of most importance to any
industry is, how much extra investment should be mado to got an optimal return and what
should be the most profitable way of spending it. In this paper. the solution to this problem
has beon obtained by linear programming. It aleo gives a short-out-technique for solving
thia problem of determining the optimal investment. Lastly, the paper disouases how the
deoisions on investments may vary with the variations in the interest rates.
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B55. Weak comp of a aed of translates of Wiener measure (Jap. Jour. Math,) : SasTRY,
M. N. Math-Stat/17/69, (856).

A neoessary and eufficient condition for a set of translates of Wiener on the
Wiener Space to be weakly sequentially compact is derived in this paper.

C. Temorxmicar PEysics aoxp Erscreontes

58. Weak intaraciion of photons and newrino-eleciron scaliering (Il Nuovo Ovmendo,) : Baxnyo-
PADHYAYA, P. (with RavcmaupaUR, P.). Eleo/6/68, (S56),

The neutrino-slestron scattering hag been disoussed acoording to the photon-neutrine
weak ocoupling theory. The results are then compared with those obtained in the current-
ourrent coupling theory. The rate for neutrino-sleotron scattering has also been disoussed
for nondegenerate and degenerate gases. Astrophysical spplications are then made by
evaluating the ratio of the neutrino mean free path to the stellar radins. It is ahown that,
socording to the photon-neutrino weak coupling, the neutrino mean free path exceeds the
stellar radius for masaive atars, white dwarfs and neutron stars. This result is significant
in the semse that accarding to the ourrent-ourrent coupling theory, the ratio of the
nutrino mean free path to the stellar radius for neutron stars can be much lesa
than unity, though for other typea of stars the neutrino mean frea path exceeds the
stellar radius. Finally, some remarks aro made about the experiment attempted by Reins
and Kropp to detect solar meutrinoa using kmock-on eleotron produced in the neutrino-
electron scattering.

57. Weak interaction of photons and the prolon-neutrino elasiic scaltering (11 Nuovo Cimenio
Lettere) : BANDYOPADHYAY, P. (with RAyoraUDHURI, P. and Sama, 8. K.). Elec/7/69,
(857).

An analysis of the proton-enutrino elastic scattering has been made with reference
to the existence of neutrino current and ita possible weak coupling with photons. It is found
that the proton-neutrino elastic soattering oross section is only 0.01 times the orosa sestion
expoctad on the basis of the aurrent-current coupling theory. This ia well in conformity with
the CERN experimental npper limit of 3%, for the ratio of the oroes sections of the proceesea
v+p—v+p and v+p—> ntet

68. Propagation of eleciromagnetic waves sn a degenerale neubrino sea (Physical Review,
U.S.A.): BANDYOPADHYAY, P. (with RaovoHAUDHURY, P. and San4, 8. K.), Elec/8/69,
(858).

The propagation of eleot: guetio waves in & Fermi sea of neutrinos is investigated
on the basis of the photon-neutrino weak coupling theory and is compared with the result
obtained by Royer on the basis of the (ev) (ev) coupling. It is shown that a photon propagating
through the neutrino sea satisfies a dispersion relation of the form w® = ws®4-k*C?, where
Mol 8.2 10-2Ey!. B, being the Fermi energy of the sea. Finally, some remarks are made

a8 to the posaibility of tha destruotion of a photon when propagating through the sea dus to
145
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the process r4+v— v4v+v+. It is found that the mean fres path corresponding to the
prooees is 10 am, much larger than the radius of the universe.

B9. Weak inleraction of photons and the pholoneuirino process (Prog. Theo. Phys., Japan):
BANDYOPADHYAY, P, (with Rayomavpeur:, P.), Elec/9/69, (859).

Assuming that photons can interact weakly with neutrinos, the cross section for the
photo-neutrino procesa ¢+r— c+y+ 9+ has been caloulated. From this, tho rate of stellar
energy loss has boeen derived and is compared with tho result obtainod on the basis of the
ourrent-current ooupling theory.

60. Neutrino energy density of the universe (Il Nuovo Cimenio, Italy) : BANDYOPADHYAY, P,
(with Rayonavpnavurs, P.), Elos/10/68, (S60).

Neutrino energy domity of the universe has been investigated on the basis of the

hot trino weak g theory from a variety of condition. It is shown that for

lateady stato universe, the nuubrmo energy donsity of the universa becomes aqual

to the matter demsity. Certain of this result are also
disoussed.

¢ 9

8l. Pulsar as a radially pulsating neutron star (Physical Rev. Letters, US.A.): Banpyo-
PADEYAY, P, (with RavyoraupHURI, P.), Eloo/11/69, (S61).

A model for pulsar as a radially pulsating magnetic noutron star is proposed. It is
shown that the synchrotron radiation of neutrinos can well account for the dissipation mecha-
nism and is found to be of the right order of magnitude to explain the rate of increase
in period.

62, Theories of weak interacli and asirophysical evid (Prog. Theo. Phys., Japan) :
BanpyorapEYAY, P. Eleo/12/69, (S62).

It has besn proposed in an earliar paper that photons can interact weakly with neu-
trinos. Assuming this photon-neutrino coupling, the effect of energy loss due to the pair-

annjhilation process and the photo-neutrino p on tho evolut y time-scales of &
15.6M star has been discussed. In the typical model of Hayashi, Hoshi and Sugimoto (HHS),
the lifetime for carbon burning and latter phases have been calculated ing the phot

neutrino coupling and is compared with the results obtained by HHS according to the (ev)(ev)
coupling. In case of the yv¥ coupling, the ratio of the number of blue supergiants (He-burning
stars) to red supergiants (stars in C-burning and later stages) is found to be < 10 with the
initial concentration of carbon X = 0.5 whereas according to the (ev)(ev) coupling, the corres-
ponding ratio is found to be ne:rly 33. Aocording to astrophysical observations, this ratio
ia found to be nearly unity within a faotor 1.5. It is noted that the result aocording to the
yvv coupling becomes significantly better in comparison with the (ev)(ev) coupling. Also,
in view of the unocertainties regarding the rate of C+C reaotion, we can consider the result
obtained according to the y»vw pling to be in ble rauge of proximity with the
‘observed’ value. From this, we argue that stars seem to ‘favour’ the photon-neutrino coupling
theory than the ourrent-current coupling theory of weak interactions.
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63. Weak inleraction of photons, muon decay, and scatlering of leptons (Letiere al Nuovo
Cimento, Italy) : BANDYOraADHYAY, P. (S.63).

A schomo for muon doesy and ecattering of leptons has boen proposed on the basia
of tho weak intoraction praperty of photons and dynamical origin of chargo. It is shown that
the schenio ean nicoly intorprot the V- A theory for docay processes. However, for scattering
processea at high energios, it gives tho onergy dependence of tho oross sections given by the

relation oa l';i in placo of the relation gaE? obtainad in case of the V-A theory, though at suffi-
oiently low enorgy, the croas section is consistent with the V—A theory of wesk processes.
Thus, the schome avoids unitarity catastrophe, which is encountered in the current-current
coupling theory of weak processos. ~Also, as tho basic interaction in the scheme is the photon-
nouttrina weak coupling, the theory became renormalizable.

04. Possible pulsation of neutron slars and neulrino emission (Leltere al Nuovo Cimenlo,
Italy) : BanpYOPADNYAY, P. (with RAvcEAUDHURI, P.) (S64).

A model for pulsar as & radislly pulsating magnetic neutron stsr ia proposed. It is
shown that tho aynehrotron radiation of neutrinos can well account for the dissipation mecha-
nism and is found to be of the right order of magnitude to explain the rate of increaso in period.

65. Some remarks on the possible origin of super heavy nuclei in primary cosmic rays (Jour.
Phys.) : BANDYOPADHYAY, P. (with RAvonaupruri, P.) (S65).

Neutron stars (pulsars) are here proposed as the sources of superheavy (SH) nuclei
Z > 110 in primary cosmic rays. Taking into account the 1969 result of Berlovich and Novi-
kov that these SH nuclei can be formed by the process when the temperature is greater than
1.8x%10° °K and at sufficiently high noutron number density, it is here pointed out that this
tomperature condition ean provail in a neutron atar for =2 10° yeara when the cooling bohaviour
is governed by tho synchrotron radiation of neutrinos according to the photon-neutrino weak
coupling theory. On tho basis of this result, it is argued that the formation of SH nuclei

iderod as a conti svent. Finally, some remarks are made

in our galaxy can be
about the expocted flux of theso SH nucloi.

86. Reliabilily improvement in digital sys! through redundancy (J.I.T.E.) : Das, JyoTms-
MAY (with DoTra MaJomper, Dwiyesr), Elec/15/69, (S68).

The paper douls with the orucinl prablems of improving relisbility in digital systems.
The different parameters involved in roliability improvemont are explained. The improve-
mont pattern in reliability, the npphcntmn of redundancy at the cirouit level and systems

level are explained and compnted \g X[ tial law. It is explained that, in the
stato of the art of convontional elootronics, the method does not seem to be generally
oconomically viablo, but with the ecmergence of micro-miniaturisati integrated ocirouit
kages and cryog: the situation is changing very fast.
07. The system design of a real-time pud Ued ication system (Annual
Conference, Institute of Tel ication Engineers, Coleutta Cenlre, 11 Oot. 1969),

Dutra Masomner, DwisesH, Elec/13/09, (S67).

" )

The application of a digital P ina system p a P
combination of problems to the system designer. Apnrt from solving normal problems in
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communiocation systom with & computer, tha added complexity is because the system must
operate in real-time, Roal time systom design is an arb, that hss just crossed ita
infanoy.

Tho paper presonts the schome of an intograted computer controlled communication
plant. The computer systom utilises large capacity fast drum memorics for storago of messages
in transit and tablos of routing information. Such a system is oxpected to be capable of
responding quickly to the widest possiblo range of cir without losing data or halt-
fng. The noed for & variable oycle traffic processing programme for the system is also
explained.

68. Studies on associative memory in relation to pallern vecogrition (Fifth Annual Conference,
Computer Sociely of India, Madras, 8-10 January 1970), Dutra MazoMper, Dwirzsw
(with Das, Jyormuoy and DuTta, Asgoxe KuMAr) Elec/14/69, (S68).

The concept of *‘Associativaly Addressed”, '‘Distributed" memory is receiving a
great deal of attention beoause apparently it forms the most important design featurce of the
Biolvgical System. The concept concerns with an ability to interpolate or oxtrapolate in a
field of statistically related memory ontrios.

Tho paper nttempts to explain the theoretical basis of an associative addressing
scheme where the retrieval of the stored information is done on the basis of a cortain oriterion
which forms cortain portion of the word or words to be retrieved, that is, content of the loca-
tion rather than the location itself. A Magnetic Associative Memory is also explained with
tho help of a schematic diagram. One section of the papor ia devoted to indicate the suitabi-
lity of iative memory syst for pattern recognition problems.

89. On approzimation of 1940 resistance law by simple funclions and ita effect on lrajeciories
of projectiles (Sankhya) : Gaosy, AMBABISE (with Sarvivasan, B.), Elec/16/69, (S69).

For computing the trajectory of n projectile the retardation co-efficient is generally
takon from Resistance Law Tablos which have been constructed from a large number of
oxperimental data. To caloulate tho trajectories on an eloctronio computer ono has to stora
the tablea in the memory of the computer. Hero attempts have been made to roplace 1049
Resistance Law Tables by ono or more simple functi by the mothods of leaat sq
The effect of this approximation on the trajectories has also beon studied. In tho final form
of the approximation in whioh the 1940 Resiatance Law Tablos aro replaced by three simple
functions valid in throo different rangea it is found that the maximum error of approximation
is 0.2% and that in most of the part it is much less. On computing & trajectory by using
these functions instead of the tables one finds an error 0.01 ft. in a range of 86,603 ft. and of
9.84 ft. in & maximum oltitude of 17,185 ft.

70. On the probability distribulion of rounding-off errors in tabular differences of analytic
Junctions (Parts 1 & TI) (Australian Comp. Journal) : Mitra, 8. K. (with BanNgryEx,
8. N.) (870).

Part 1:

On the customary assumption that the rounding-off orror prescnt in tabular valucs
aro stochastioally indspondent and are ezoh distributed uniformly botwoen =} unit of the
lagt place of decimal, tho probability distribution of these random errors propagated in the
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highor order differonces is derived exactly. The exaot expressions for the second and all the
higher order moments are also doduced. 'The moro genoral problem of determining the pro-
bobility distribution function of any weighted sum of random variables, ecach having a
rectangular distribution, has also hoon solved complotely. An ssymptotic formula for the
donsity distribution haa also boen deduced independontly. The probabilities have been
computed for difforences up to the fifth order and the results aro compared with those of
Comrie and Miller in Part IL.

Part 11 :

In thia part the theorstical probabilitios have boen computed from the exact diatri-
bution and the asymptotic formulae obtained from the Edgeworth Sories. Both tho ssympto-
tio formulne do not give very satisfactory results. The theoretical probabilities hawo been
compared with tho observed probabilities of Corarie showing good agreement. Tho theo-
retical values have been compared with tho samo obtained from the formulae deduced by
Lowan and Laderman for the differencus nupto the third order showing an exact agreoment.
These have also beon compared with the numorical values given by Miller which shows o
close agreement.

72, On the probubilily disiribution of the sum of random variables each distribuled uniformly
(SIAM Journal of Applied Probabilily) : Mrrra, 8. K, (872).

The probability distribution of the sum of independent random variables, each of
which is distributed uniformly between different ranges is of theoretical and practical im-
portance in many branches of scionce, partioularly in Numerical Analysis. Though for the
particular ease when the distribution paramuters are idontical an exact expression has beon
given by Cramor, the genoral solution of the problem has not yot been worked out. An
“anshaulich” geometrical appronch gives tho distribution function as the volume of a unit

hyporcube out-off by the hyporplanes wyly+wely+ — . t-wyly = ;+ @ h=..Lb=1

wy ... wy boing the distribution parametors and @ sho mean of these parameters. The same
oexprossion has also been obtained by Fourior transform in the sense of Generalised Functions.
This volure has boon evaluatod by sub.dividing the region into & finite set of nested rogions,
the volume of such a nested region can bo evaluated by the woll-known Dirichlet’s Intogral.

Tho variance is ; (w}+wi+...wf). Tho somi-invariants K, v are very simple in form and

are given by
Ky ={—1)y*12y—1

BY (urt uhr+ u)B,
denoting the usual Bernoulli number.

73.  Photo production of neutral pions on nuclei (Nuclear Physics) : PRABIARAR, N. D. (with
Res, A. K. and RAMAOHANDRAN, G.), Phy/1/69 (873).

Tho photo production of neutral pions.on *Be, 1*C and 190 at 188 MoV is disonesad
using the impulse approximation and the theurotionl amplitudes of CGIN, Beronds & ol and
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Schwela. Best fits with experiment are obtained using osoillator wave funotiona and varying
the nualear radius 08 4 parameter. This leads to the valuss R = 2.28 fm for °Be, R = 2.62fm
for ¥C and R = 2.27fm for 140.

74. Recoil deuterpn vector polarizalion in elastic electron scattering (Physical Rev. Leliers) :
RamacmaNDRAN, G. Phy/2/69, (S74).

The vector polarization of the recoil deuterons in the elastio acattering of elactrons
on deuteron is shown to bo non zero, if the deutron  and D states differ in phege and an
expression for the polarization is given in terma of the isoacalar electro-magnetic form factors
of the nucleon and the deuteron radial integrals.

75. Theoretical nuclear physice in Indian Statistical Institute (Proc. Nuclear Phy. Symp.,
Saha Inat, Nue. Phya., Calcutta) : RAMACRANDRAN, G., Phy/4/89, (S75).

This report outlines briefly the problems related to nuclear physics that are receiving
attention at the I.S.I.

78. Is time reversal snvariance violaled in elect: inderactions ? (Proc. 11th Sym.
Coemic Ray, Parlicle Physics, Astrophysics and Geophysics, Delhi): RAMACRANDRAN, G.,
Phy/5/69, (S76).

This paper disousses electron scattering experiments on nuclei with span-1 sug-
gested by Bernstein, Foinberg and Lee to discover possible violation of time reversal invari-
ance of the electromagnetic interaction and examines experimental data available at present
from a different point of view.

77.  Nucleon-deuleron scallering (Il Nuovo Cimento) : RAMACHANDRAXN, G., Phy/7/69, (877).

The importance of the D-stato and its relative phase with respect to the leading S-state
of deuteron in the context of nucleon-deuteron scattering is discussed. Tho impulso approxi-
mation is used and the validity of the model at low energies is also discussed in the light of
experimental data at these enorgies.

78. Weak inleraction of photons and neutrino bremastrahlung (Prog. Theo. Phys., Japan) :
RaypaaupHusl, P. Eleo/1/69, (S878).

Assuming that photons can interact weakly with neutrinos, the oross-secaion for the
neutrino bremastrahlung e+z—» e~+y+y+z has been calculated. From this, the rate of
stellar energy loss due to meutrino pair emission has been derived and is compared with
the result obtained on the basis of the ourrent-current coupling theory.

79. Plasma neulrino emission from slars and ils astrophysical evidence (Canad. Jour. Phys.) :
RayoHAUDEURI, P. Eleof2/69, (S79).

The emission of neutrino pairs by a stellar plasma is calenlated socording to the
photon-neutrino coupling thoory and is compared with the result obtained on the basis of the
currens-ourrent ooupling thoory of the plasma neutrino emission and the evolution of white
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dwarfs. It is observed that the amall &uhon of the oburved vhlu dwarfs with masses
above 0.9M, can be interpreted when the p tri is idered from the
point of view of the photon-nutrino oouplmg theory.

80. Photoneutrino energy loss rates (Canad. Jour. Phys.): Ravonavprum, P. Elso/3/89,
(880).

The neutrino energy loss rate due to the photoneutrino process in a hot plasma,
Inoluding tho contributions from positions in the hlackbody radiation according tothe photon-
neutrino coupling theory has been obtained. This is then pared with that obtained on
the basis of tho ourrent-ourrent coupling theory of weak interactions for & variety of
conditions.

81. Synchrolon radiation of neulrinos and astrophysical evid 1. Application lo white

P

dwarfs (Ann. Phys., US.A): Rnomunnmu, P. Eleo/4/89, (881).

The noutrino luroinosity of several modol of noutron stars are computed according to
the photon-noutrino coupling theory and compared with that of the current-current conpling
theory. It is shown that the NSR process alone should have cooled the core of the neutron
star oreated in supernova sxplosion in 1064 A.D. to a temperature around 2 x 10%K according
to the photon-neutrino coupling theory. The emigsion power of the star is greater than the
emigsion power of the X-ray source discovered in the Crab nebula; so the source may be
interpreted as the thermal radiation of the star according to the photon-neutrino
coupling theory.

82. Synchrotron radiation of neutrinos and asty ical evidence 11. Application to neutron
stars (Ann. Phys., U.S.A)): RAYomnmmm, P. Elco/5/69, (582).

The neutrino synchrotron radiation for a completely relativistic electron gas in the
P of large maguetio field is computed according to the photon-neutrino coupling theory
of weak interacti The radiation is also esti d in the case of & non-relativistic case.
The neutrino luminosity of several model white dwsris are computed acoording to the photon-
neutrino coupling theory and compared with that of the ourrent-ourrent coupling theory.
It is shown that according to the photon-neutrino coupling theory the neutrino luminosity
is greater than the photon luminosity and thoroforo most likely to have sstrophysical signi-
ficance in the ovolutivn of stars with large electron energies and potentially large magnetio
field, such a8 white dwarfs.

83. Neuwrinos and the arrow of time in cosmology (Jour. Phys. 34 : General Physics,
England) : RaypeavpHURL, P., (S83).
The arrow of time in case of neutrinos is investigated taking into account photon.
neutrino weak coupling theory. It is shown that in both steady state and Einstein-de Sitter
Cosmologicsl Models, the advanced effect can be avoided.

84. Plasma neulrino emission from slars and s asirophysical evidence (Canad. Jour.
Phys.) : RavorAUDHURI, P. (884).

The emiasion of neutrino pairs by a stellar plaama is caloulated according to the photon
neutrino coupling theory and is compared with the result obtained on the baais of the current-
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ourrent coupling theory of weak interactions. We have also discussed the effect of tho plasma
neutrino emission on the evolution of white dwarfs. It is observed that the small fraction
of the observed whito dwarfs with masses above 0.0M, can be interpreted when the
plasma neutrino omission is considered from the point of view of the photon-neutrino

ocoupling theory.
85. Photoneulrino energy loss rales (Canad. Jour. Phys.): Ravcmaupmumr, P. (885).

The neutrino energy losa rate due to the photonoutrino process in & hot plaama,
inoluding the contributions from positrons in the blackbody radiation according to the photon.
neutrino coupling theory has boen obtoined. Thiy is compared with that obtained on
the basis of the ourrent-ourrent coupling theory of weak interactions for a variety of
oconditions.

86. Some remarks on the role of newlrino process sn red giants (Canad. Jour. Phys.):
RayoHAUDHURI, P. (S86).

Tt is shown that tho plasma noutrino emission rate, whon calculated aecording to
photon-neutrino weak coupling theory, has significant effects on the ovolution of
red giants.

87. Synchrolron radiation of neulrinos and asirophysical evid 1. Application lo white
dwarfs (Asirophysics and Space Science, Necherlnuds) Rucmummm P. (887).

The neutrino synchrotron radiation for o complotely relativistio electron gas in the
presence of large magnetic field is computed according to the photon-neutrino coupling theory
of weak interacti The radiation is also estimated in the case of a non-relativistic case.
The neutrino luminosity of several model white dwarfs are computed according to the photon-
neutrino coupling theory and compared with that of the curremt-current coupling theory.
It is shown that according to the photon-neutrino coupling theory, the neutrino luminosity
is greater than the photon-luminosity and therefore most likely to have astrophysical signi-
ficance in the evolution of stars with large electron energies and potentially large magnetic
field such as white dwarfs.

88. Synchrolron radiation of neulrinos and asirophysical evidence I1. Application to neul
slars (A kysics and Space Sci Netherlands) : Ravcravpruosr, P. (S88).

The noutrino luminosity of several madels of neutron stars are puted according
to the photon-neutrino coupling theory. It ie shown that the NSR process alone should
have coolod the core of the neutron star croated in supernova oxplosion in 1054 A.D., to a
temporature and 2x10°°K according to the photon-neutrino coupling theory. Tho omis.
sion power of tho star ia groater than tho omission power of the X-ray source discovered in
the Crab nebula. So tho source may be intorpreted as the thermal radiation of the star

ding to the photon-neutrino coupling theory.

89, Weak inleraclion of photons and neulrino bremssiraklung (Canad. Jouwr. Phys.):
RavcrAUDHURI, P. (889).

A ing that photons can interact weakly with neutrinos, the oross section for the
neutrino bremsstrahlung e—+z— ¢~+v+v—+z has been caloulated. From this, the rate of
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stellar energy loea duo to neutrino pair emission has been derived and is compared with the
results obtained on the basis of the curront-curront coupling theory. Also, for a compara-
tive study, the neutrinv luminosity has been calculated according to both the theories.

Y. w and B exchange and n° photoproduction on nuclei (Lellere al Nuovo Cimento,) :
Ravouauprort, P. Phy/3/60, (880).

w and B" oxchuuge contributions to noutral pion plioton-production on ’Li, *Be,
G and 190 aro ealculated at 160 MeV while only w oxchange contributes to the spin zero
nuclei like 13C and HO Loth w and B oxchange meohonisms contribute to tho nuclei like *Be
and Li with definite spin. Tho B contribution is however umall ovon if we consider a pure
apin flip transition lke that Lo the 2.43 MoV oxcited state in °Be with spin parity 5/2,
this is to ovon at a higher onorgy like 500 MoV,

91. Regge-trajectories in nucleur photoproduction (1! Nuovo Cimento): Res, A. K. Phy/6/69
(891.)

Following V. A. Trarov's recont preprint on photoproduction of nentral pions we give
a vomprohensive discussion for various othor photopraduction processos on nuclei; the possi-
bilities of sepurating tho diffarent trajectorics nro studied. Particular nuclear transitions
are examined for the differont rosctions to study the Regge trajectories of the
exchanged mesons.

D. ANTHROPOMETRY AND HUMAN GENETICS
92, Heterozyyosity with differential fitness (Sankhya): CuaxravoRTY, R. (S92).
A general exprossion is derived for studying the maintonance of balanced polymor-
phism of a gene, lethal in homozygous eondition, under a system of non-random mating.

The geno respunsible for sickling human rod colls is studied as an eqample of the
1ain theory.

93. A nole of parenl-offspring correlation and inbreeding (Japanese Jour, Human Genetics) :
Cmakraporty, P. Math-Stat. 2/70, (S93).
For n diallelic autosomal character the correlution between purontal total score and
offapring total score (known as thoe parents-offspring correlation). given byl
8(143F)
(e+1)+(3s—1)F

i used liers to estimate F, tho tant which is popularly interpreted ax coeflicient of
inbreeding. Whon the family records includo varying number of children, roasonably good
ostimato of F is exhibited which agrees fairly with other available eatimates vf F.

94. The haptoglobin and transferrin lypes in West Bengal and a case nf haploglobin ‘Johnson’
Das, 8. K. (with MuxazrIee, B. N.) Nat/13/16, (S04).

A sorios of 468 sorum samples from blood donors in Caloutta Central Blood Bank
were studiod for Hp typea and 424 eamples (or transferrin types. The genv froquenoies,
188
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Hp! and Hp? wero respectively 0.1643 and 0.8467 in 311 Bengali Hindus, 0.1827 and 0.8173
in 64 Muslims and 0.1768 and 0.8242 in 91 mixed groups. With the exception of the Todas
(Hp! = 0.63), the Hp?* frequencies are high in Indian populations, and that for Irulas is the
highest in the world (0.93).

Of special intorest ia the single case of Haptoglobin (Johnson) which is the only case
so far reported in India in about 1800 serumn samplos studied. Trausferrin phenotype CC
alone was found in 424 sers tested.

05. ‘LDH Variants in India’ (Human Genetic) : Das, S. R., (with Dax, S. K., Moguesige,
B. N., ANANTuAKRISANAN, R., Braxe, N. M. anp Kk, R. L.), (895).

The enzyme lactato dehydrogenase present in haemolysates and ite genotic variants
wore screoned by atarch gel electrophoresis. Blood samples collected from Madras (717)
and Caloutta (614) were tosted. The Cnlcutta samples were tostod at Caleutta (1S1) and at
Canberra. A new genetic variant of LDH so far found nowhere olse in the world was first
detectod in tho Calcutta samples. 14 has boen nemed ‘Caleutta 1°. All the 10 variants found
in the Caleutta blood samples wore of type, and 5 of the 7 variants found in the Madras samples
were also of this kind.

08. A memoir on 'A radiological study of skeletal malurily in a group of Bengali boys and
girls in the southern suburbs of Calcuila City (based on longitudinal findings on the
hand and wrist bones) (Anthropological Survey of Indis): Das, S. R., (with Bose,
Lovrrra, Das, Asma and Muxmeryee, D. P.) (S96).

The longitudinal data were collected over 18 years studying each Research Series

ohild at or very near the birth days or half birth days (as the case may be). A total of 294
boys and 251 girls or upper caste Bengali Hindu families belonging to the Low-middle to
Middle-middle class were included in the study. The results for all the centres of ossification
in the hand and wrist have been discussel and compared with those of similar series in the
USA. The girls mature earlier than the boys. The Indian children, in general, are more
backward in skolotal development than their American counterparts of the same chronological
age. But at onch chronological age, o cortain percentage (through small, 1-10%,) of the
children of the Bengali Neriex are found to be more advanced in skelotal development than
the nodal lovel of the U.S. children of Gruelich and Pyle, although the nutritional level of
all Bengali childron in the present Series was cdofinitely much inferior to that of the US
children (from abovo average Amorican families). The report contains 23 pages of tables
and 50 pages of text.

87. A somatological survey of five tribes in the Korapur distric! of Orissa (Bull. Anthrop.
Sur. India): Das, 8. R. (with MoxkaerJEE, D. P. and Sastry, D. B.) (897).

The five tribos studied are : The Bado Gadaba, Barong Paroja, the Pareng Gadubn,
the Ollaro Gadaba, and the Konda Paroja. Their languagoes are respactively, Gutob or Gadaba
(Austro-Asiatic), Deshiya Oriya. Mundari. Ollari (Dravidian) and Konda (Dravidian). Tiweaty
linear anthropometric dimensions were measurod in the villages. Two hundred men and 200
women from cach tribs wers measured between the ages 20 and 60. Only 120 in 2000 mea-
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aured wero within 41.50. Disouasion of C.R.L., shape distance, size distance and generalised
distance (D) has been given. Tho paper includes 24 tables covering 12 pages, and 12 pages
of text.

98. The distribution of some enzyme group syslems (red cell) among Bengalia (Ind. Jour.
Med. Res.) : Das, 8. R., (with Das, S. K., MuknErJeE, B. N, BLare, N. M. and Kix,
R. L. Nat/1/70 (S98).

Nine red cell enzyme systeme were studied in 721 Bengali Hindus of Calcutta and
rural ureas. There have boon several published studies on the enzyme G.6-PD in India,
but for other red cell enzyme systems, the only published work, so far, investigated were
6-PGD, AK (adenylate kinase) and PHa (acid phosphatase) in Madras City.

In the presont study, the samples were tested at Caloutta (ISI) and checked up at
Canberra (John Curtin School of Medical Research). Of the nine enzyme systems investi-
gated, tive wera found to be polymorphic in Bongnhs Thoeso \\'ere: 6-phosphogluconate
dohydrogenase, adenylate kinsse, acid phosg hosphog| and lactate
dehydrogennso. The AK? gene frequency observed is the hlghest in the world 2o far (.0867).
In the 6-PGD aystem, PGD4 and PGD? had frequencies, 0.98 and 0.02 respectively. In
acid phosphatase, PHaZ had a rate of 0.726, PHsC very low (0.004) and PHs4 (0.270). The
PGM, locns has two alleles, PGM,! = 0.70 and PGM,* = 0.30. Lactate dehydrogenase
is of apecial intorest bocause of a new genetic variant (Calcutta 1) with an incidence of 1.86%,
which is the highest reported frequency for LDH variant in the world.

99. Polygynists of Urban India (Ind. Jour. Soc. Work): HALDER, Asrr (with Pageasr,
Kanrr) Nat/17/69, (S99).

The magnitude of polygynous marrisge in present India has been studied in the
paper utilizing a part of the data collected by NSS. Moreover, observations have been made
on cortain social, demographic and io characteristica of the Indian polygynists con-
cerned. Highest incidenco of polygynous mating occur in two contiguous littoral states
of Orissa and Andhra Pradesh taken together. All India prevalence rate of polygyny is 6.88
for urban population only, for the urban Hindue 6.85 and for the urban Muslims 8.61. Except
for the class of minor and related workera polygymy ia favoured by the people engaged in all
other occupation olasses in urban Indis. It has been found that the Hindu and Muslim
polygynists prefer equally young women (below 21 years in age at effective marriage) a8 their
first spouse. The Muslims only share relativoly more aged women (above 21 years) as second
spuuse. When the polygynous unita are classified by the criterion of per capita monthly
sxpenditure they (o not present any sharp singular concentration in any level from the lowset
to the highest. In this backgrgund nothing oan be asserted if the afflucnt condition or other-
wise may act aa & promotive or deterrent factor in influencing polygyny in urban India of
present time.

100. Effect of infanticide on sex-radio sn an Indian population (Zeilschrift fur Morphologie
und Anthropologie, Wast Gormany) :  ParRrasr, Kant1. Nat/7/69 (S100).
Richard Shaw (Amer. Jour. Phy. Anth. 19, 1961) has observed recently that ‘neither
polygamy nor infanticide can, by itself, have any effect on the primary sex-ratio. That
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female infanticide can also have no perpetusl offect on the secondary or '.ernnry sox-ratio
has been discussed in the present paper. Official dr on snoio-d istics
of Jhareja population in Kathiawar (Gujarat) have been utilised in tho study. These
Jharejs Rajputs were once notoriously addicted to the cruel practice of killing of all new-
born fomales in their society. To stop the inhuman practice the then British Government
of Bombay took up sevoral anti-infanticide measures ospocially in between 1805 and 1855,
Regular enumerative chocks of all births and deaths in Jhareja society were made and in
the long run considerable demographio data piled up at tho disposal of the Government.
These data pertaining particularly to the poriod 1840-1854 have been examined here to
learn (a) tho nature of growth of female population among the Jharoja families, and (b) the
effect of the infanticide custom on the sex-ratios in Jhareja population as a whole. It has
been found that with gradual improvement in their accial understanding about and attitude
towards the inviolability of the custom of infanticide under Governmental pressure, the
Jharejas had to preserve more and more now-born females and the result was that the high
sex-ralio among them could not but docline simultaneously. [n the paper the features
assuciated with such phenomena of rising female population and declining high sex ratio
in Jhareja population have beeu highlighted.

101. Analysia of family data I—introducing monozygotic plural birtha (Cal. Stal. Bull.) :
Rao, D. C. (S101).

For the diallelic inheritance with complete dominance the usual family data analysis
does not take into account the monozygotic multiple births. The present author gives the
medified analysis introducing monozygotic plural births.

102. A note on Li's paper (Jour. Ind. Soc. Agrs. Stat.): Rao, D. C. (S102).

This note extends the main results in ‘Fisher, Wright, and path coefficients’ of Li
to sny general mating system, from which Li’s results can be obtained directly as particular
cases. On these lines, using path coefficients, a general expression for the correlation between
two half-sibs, with respect to a phenotype measurement, has been given in this note.

103. Statistical methods in blood groupe (Jour. Ind. Soc. Agri. Stat.): Rao D. C. (8103).

Boyd idered the problem of estimating chr frequencies from MNS
and blood groups data by the maximum likelihood method under random mating. The
author here gives the maximum likelihood procedures for estimating (g) Chri fre-

quenacies from MNSs blood group data nader random mating, and (b) chromosome frequencies
and inbreeding coefficient from MNS and MNSs blood group data. The text is followed by
two illustrations.

104. A conlribution to the genelica of hypertrichosia of the ear rima (Human Heredily) : Rao.
D. C. (S104).

Data on 168 familiea from West Bengal are analysed to teat the following three theories
for the inheritance of hypertrichosis of the ear rims: (1)Y-linkage, (2) Autosomal
dominance, and (3) Autosomal recessiveness. The presont data support the Y.linkage
theory only.
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Most of the methods here are found in Slatis and Apelbanm, Amer. Jour. Hum.
@enat., 15 : 74), though some of them are modified hore. Also somo aasociation studies
are carried out bet age, hypertrichoais, chest hair and baldnesa.

105. Natural sslection and ABO blood groups polymorphism : Rao, G. B. K. (8106).

The theory of natural selection postulated by Darwin has not been obearved in men.
The theory of natural selection may be re-stated very simply in terms of population genetics.
If we study an area into whioh there is no immigration, and olaasify them both for aharply
defined characters and for variable oharacters and notice some change which may not be due
ta selection. Similarly with the help of another population we may observe that the selection
has ocowrred. The reasons are ocarefully stated.

Natural eelection can produce evolutionary change. A valuable line of anquiry
whioh does ot yot ssem to have been pursuoed in any detail would b to study the blood group
distribution in pationta suffering from a wide variety of dissases.

itself, somewhat pointless, and work should be so pl d that biochemical or logical
investigations can follow up any associations that may be found.

Novortheless, aimply ing correlations bet blood-groups and diseases is by

E. BroomamMisTRY
108. N-acylation of glucosamine by a new method (Jour. Org. Chem.): Par, P. R. (8106).

A new method for the N-acylation of various amino sugars has been developed. Para
nitrophenyl esters of differont carboxylic acids wers used as the gronp tranafer reagents,
Aoylated amino sugars were obtained in high yielda by nsing this method.

107. Sugar contents of radish (Jour. Food Sei, & Tech.): Pav, P, R. (8107).

In continuation of the work on the sugar contents of Indian radish, $wo other varisties
of radish were studied. The sugars, both reducing and non-reducing were identified by paper
chromatography and their concentrations were determined by chemical analyais.

F. OmmMisTRY

108. Studies on the sorption and release of two basio antibiotics by and from caye (Jour. Ind.
Soo. Soil Sci.): Gmosar, D. N. Nat/8/88 (8108).

H-Bentonite {Akli, Rajasthan) and H-Ilite (Giridih, Bibar) have been found to adsorb
wtreptomyoia and dihydrostreptomyain from an aqueous solution to the extent of their respec-
tive catinn exchange ocapaocities. The isotherms aro familisr S-type ourves. A proton.
transfer mechanism has been suggested in the paper for the type of adsorption. The non-
standard freo-envrglea for the bentonite and illite surfaces for the adsorption of dihydros-
stroptomyoin aro found to be 5140K- per molo, and 4372K-calarice par male respsotively.
Thoe sxpanding threo-layer lattioe atructure of the montmorillonite with & possible Awo fold
surface to sorbate itoraotion for the interrelatod antibioti looule oan b for sho highee
valuo of the froe snergy for montmorillonite surface.
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In the study of desorption, antibiotic-complexes of both the clay-types have been
found to releaso an appreciable quantities of stroptomycin and dihydrostreptomyein in water-
extract, & faot held in doubt by previous workers. Inorganic cations, viz. Ca++, Ba++and K+
have been found to displace o maximum of 40 per cent of the bound antibiotic from illite
complexes and 25 por cent from the bentonite- oomplex within the range of elaotrolyte con-
centration studied, which corroborates a gor bi g force in b plex than
in illite and is in conformity with the freo-ensrgy data.

The order of selectivity of the inorganio cations is found to be Bat+ > Cat++ > k+
for bentonite-complex and Ba*+ > K+* > Ca** for illite complex.

109. A specirophotometric study of malachite gr lonsd wplez (Sei. Cull.): GHOSAL,
D. N. Nat/14/69 (S109).

Malachite green, & tripheny! metlane dye, has been found to oxhibit large spectral
changes when adsorbed ou H-lentonite (Akli Rajesthan). This blue shift of 36to 45 m
has been attributed to s protonation of the dye molecule on the surface phase of the clay.
At the same time a variation of the hydrogon ion concontration between the clay micell
near sorbed dye and the bulk solution may he responsibla for the colour change.

G. Ceop SoENCE

110. Variacion en el numero de cirpelos en frulos de palmerus (Agronomia Tropical) : Davis,
T. A. Nat/18/89, (S110).

Varisation in the number of carpels per fruit from over eloven species of palms are
briefly deacribed. In some of these, one or two of the usual three carpels do not develop
at all, over develop only partially, or do not bear a seed. In the others, the number of carpels
per fruit exceeds the usual number due to the multiplication of carpels, fusion of fruits, or
the development of other floral parts into structures resembling ovary. Usually one of the
three carpels in & palm fruit bears the seed. But several exceptional cases of fruits bearing
two, three or more functional carpels have also been reported. Of the difforent types of
variation reported in the carpel number, some occur very frequently as it is the normal
feature for a palm, while others are of infrequent ocourrence. Causes for this variation
should be more than one and investigations on this aspect have not yet been carried out.

H. CoMPUTER SOIRNCE

117. A nole on the distribution of the moat significant digit (Math. Compt.) : Avmreany, A. K.
Math-Stat/33/69 (S117).

In thie paper the distribution of the most significant digit (m.s.d.) of eome functions
of random variables have been studied. Let X be uniformly distributed rendom variable
from U(0,1). Let V and W be defined as ¥ = }—X% and W = 1—X'/%. The probability
that the most significant digit ie less than or equal to A(A =1,2,....9) of Vand W have
besn found. It has been shown that Prob {m.d.s.(V) = 4} tands to 1 as n tende infinity
for 4 = 9 ; and Prob {m.s.d. (W) < A} does not converge to a limit for any positive intager
A < 9 a8 7 tends to infinity. This oscillates around log,,(4+1), and an approximate
expression, valid for large #, ia givon in this papur.
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118. A study on the dixparities of food prices (Annual Mecling of Computer Sociely of India,
1969) : Guera, B. S. 8. (with Baupar, A, K.), CSU/1/69, (S118).

A method to study the disparitios of the prices of different food items is presented in
tho papor. Firat by L.P. technique & number of food itoms are solected which satisfy
somo optimality criterin. Tho ‘economic prico’ which is definod to be z's at the optimal
uolution stago aro obtained for all the remaining itoms by the process. The percentage
difforonces roflocting the disparities aro evaluated next.

Tho method ix illustrated with the help of Nationa)l Samnple Survey data.

119. Nome computer simulation lechniques in demnyraphic unalysis: HALDAR, A. (with
Senuuera, P. CSU3/69, (S119).

1t may be seen that almost all large-scale simulation cun be attempted on electronic

computer in demographic analysis. It is advisable to start with small projeots to overcome

tho eoncoptual weaskness und to make a meaningful appronch to the problem. It is possible
Inti

to roproduce. through I i the eomploxitiex of graphic procasses
within & suitablo framework to tho grout ndvantago of the socisl scientist.

120. Redesigning the Foriran Il system for the IBM 1401 : Naravawar, K. 8. CSU/2/69,
(S120).

Further modifications in the FORTRAN II systen have been carried out to provide
for adlditional core-storage at the compilation and the object-time. The arithmetic and the
I/0 oporations aro exccuted independently, thus allowing for an overlay of the auxiliary
routines and tho programme strings. Tho library functions, in the disk, are called in as over-
lays whenever required.

121. A nole on multiple precision. range lransfe tions (I'rans. Elec. Comp., IEEE Inc.):
SrxpaR, Krrrasmvou, Math-Stat/18/69, (S121).

Reaults portaining to existenco and soonmnic choice of suitable multipliers for a
c¢lass of range transformations of multiple precision floating-point numbers with integral
mantissa ure presented.

{. DEMOGRAFHY

122.  Growth of population of India and Pakistan: 1800-1961 (General Congress, 1969,
International Union for Scientific Study of Population, London): BHATTACHARYA,
D. P. and Manaravosis, P. C. Dom/8/69, (S122).

In Indis a serica of onumorationa undertaken in difforent regions in carly 1870's
are usually called tho Consus of 1872, The first all-India census takon in 1871 was followed
by dceonniel censusos. Thu average annual (arithmetical) rate of growth of population was
0.4 per cent, during the fifty years, 1871-1921; and was much highor, namely 1.85 per oent,
during the noxt four docades, 1021-1961. In the carlior period, there were largo annual
fuctuations due to famines nnd opidemi Stondy growth from 1921 was possible bocause

of gradual climination of those disturbing causes.
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Very little information is available for the conntry as & whola for the period, 1801~
1871, There exists, ho , & large vol of data relating to population ohanges in parti-
oular regions of India since the early ni h century. Examination of such regional
data shows highly fluctuating changos in the population with a slow rate of growth, possibly

of tho samo order a8 in the period 1871-1821.

Decennial oatimates wero made for differont rogions in India. Data of relevant
regional ations, where available, wore used for this purposo, making auitable adjust-
monts for under-enumeration and under.covorage, as far as possible. For ragions for which
such data were not nvailable, it was sssumed that the normal growth rate waa the same as
tho average rats hased on the two oconsus decades of goml scasons, 1881-1891, and
1801-1811. Growth ratcs wers worked out for cach decades. Finally, an all-India series was
constructed from the different regional series, starting with a population of 207 million
in 1801,

Accopting & population 126 million in 1600, ae suggested by Kingsley Davis, the
average annual (arithmetical) inorease of population appears tn have been 0.33 per cent
between 1600 and 1800, 0.34 per cent between 1801 and 1871, 0.40 per cont between 1871
and 1921, and 1.86 per cent botween 1921 and 1961.

A predominantly agricaltural y, an hanging pational pattern, s
ulow rate of urbanisation, and a high birth rato and a high death rate wero the characteristios
of the historical demography of Indis upto 1921. Death rates began to fall after 1921, and
reached to threo-fifths of the 1920-30 lovel in 1951-60. This declino in doath rate brought

about a rapid population inorease.

123. Fertility and sexz-sequence of children of Indian couples (Milbank Memorial Pund
Quarterly) . BEATTACHARYA, D. (with Harpag, A, K.), Dem/1/69, (S123).

This paper oxaminos the data on fertility history of Indian couples collected in NSS
17th Round for studying the influenco of the sex of the first two children born to a couple
on tho incidence of a third child-birth within three ycars of the second ohild-birth. It
appearced that for both rural and urban soctors of India, a larger proportion of couples with
two female childron (FF) had a third child within three years of the second child-birth than
of couples with other sex-combinations of the firat two children-male-male (MM), male-
female (MF), and female-male (FM). This, in time, might be indicative of the common
desire of having a male child and of the prevalence of some form of family limitation practices
among couples with one or more male child. The atatistical significance of theso differcnoes
is ined by non-p tric tests.

In course of this investigation, s largo exoess of the number of ‘MT couples’ over
the number of ‘FM couples’ became evident. This point has been examined in dotail.
Presumably, tho dead first 6hild was not reported more ofton if it waa a femalo child. Othor
faotors might have aggravated tho situation, such as the tendency of reporting the firab
son as older than the firat daughtor although this is not true ar the posaibly higher
masoulinity of first births.
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124. A statistical atudy on exposure differential in conlraceptive practices (Amer. Jour. Soc.) :
CuaxknaBorTY, B. (with Mavrakag, C. R.), Dem/5/69, (8124).

In this paper an attempt hasa been made to find out the offoct of pregnancy termina-
tion, the why of uae of family planning mothods and their interaction on tho offectiveness
of contracoptive practiccs. Analysis of variance technique for nonarthogonal data has
been used. It ie observed that the way of uss of family planning methods plays a most
significant part in the roduction of fertility.  Neither tho termination offccts nor their inter-
uction with the way to use of family planning nicthoda has been found out to be significant.
An alternative method for finding out the diffirrontial effectivencss ratio of contraceptive
method amongat social groupa by pregnancy termination has been obtained. An objective
basis for the formulation of fertility models based on variable probability of conception has
aleo been auggested.

125, Net reproductivity of West Benqul (India) by districts and its associalion with some ocio-
economic rariables (Dr. S. Chandrasekhar's 70th Birthday Volume): Gupra, P. B.
(with Ramaxrisana, G.), Dem/3/89, (S125).

The differentinls in the net reproductivity of West Bengal districts, and its association
with some rocio-economic factors, hnve been studied with the help of the Replacement Index,
J, with as a measure of net reproductivity is derived by dividing the number of female child-
ren in the age-group, 0-5 in the actual population by the number of women in tho corres-
ponding higher age-group 20—45 in the actual population who would have been in the
roproductive period when these children were born, and then dividing this quotient by the
corresponding quotiont in the lifo table popnlation of females, derived from current mortality
rates. For evaluating J for the district populations (as also for those of the rural and urban
arcas and of the state as o whole), as at the 1961 census, the female age-structures, virtually
unaffccted by migration, have becn corrected for Census enumerations by graduation, except
for West Bengal for which corred  Age-Tables are available, and appropriate Life-Tables
welected from U.N. Model Life % to8 on the basis of the respective registered (Female)
infant mortality rates, 1957-60. influted by u suitable factor. A geographical distribution
of J, being higher in the northern distri t und lower in the southern is apparent. Further,
it appears to bo inversely associated with literacy, nge at murriage, degreo of urbanization
and of industrinlisntion. Also these associations can explain the large rural-urban differen-
tinl in J, whon compared to the corresponding large differentials in the above socio-economia
factors.

126. Demographic report of West Bengal, 1901-61 (State Demographic Reporls): GuPTa,
P. B. (5126).

The Report examines the trends in the demographio situation in West Bengal involv-
ing the various olements, viz., mortality, fertility and migration and also such composite
variables as growth and age structure of the population during the period under review.

The findings briefly are :

(i) a stoady decline in mortality from the beginning of tho contury with a retarda.
tion during 1841-52 but precipitated during tho next decade.
161
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(ii) s near constant fertility with a fall during 194151 but regaining perhaps more
than tho usual lovol during the next decado.

(iii) fresh migration rates havo been small throughout tho period with the excep-
tion of tho decade 1941-51 when tho rate was large on account of tho influx of
displaced persons from East Pakistan.

(iv) age-distribution of West Bongal hea remained fairly atablo from 1891 to 1981
oxcopt for small doviati due to migration and famine (C,).

4

127. Some aspects of fertilily and fumily plunning in the urban urens of Indie (General
Congress, 1069, Internalional Union for Sciemtific Study of Population, London):
MaJsuMpAR, Murarr (S127).

The data on total numbor of children born by wife's age at marriage available from
the National Sample Survey indieate progressively larger declines in total fertility with rise
in the age at marringe. The relatively smaller contribution to total fertility at later years
of the reproductive period is reflected in tho attitude to family planning at advanced ages.
The data do not provido dofinite ovidence of a relationship between nge at marriage snd
tico of family p

¥ 5

128.  Urban Delhi—past growth and fulure prospects (Jour. Socio-Econ. Res. Inat., Calcutta) :
Masonpar, Morar: (S128).

The growth of Urban Delhi during the past decades and its characteristics are
oxamined in rolation to the whole of Delhi both rural and urban and tho growth is compared
with that of other selected urbap arcas. The likely trend in the future population
of urban Delhi is estimated from a growth ourve fitted to the populations of pest
decennial years.

120. Status of census and vital registralion dala in thy CAFE countries (Jour. Inst. Econ.
Res., Dharwar) : Pacrar, T. K. (with Raaan, 4. V.), Dem/4/69, (S129).

The paper briefly discusses the proscnt statuda®t consus and vital registration data
in the ECAFE countrics. An attcmpt has been mado to cxamine the improvement that
had teken plaee in vital registration in these countries during 1967-66. Tho improvement
was only marginal.

130. Construction of life lable for Assam females 196180 (Sankhya) : Paomawr, T. K. (S130).

Tho object was to preparo a separato lifo tablo for a Stato included in the Eastern
Zone. It has been found that tho oxpectation of lifo at birth of Assam females was about
the same as Eastern Zono females in the same poriod (Cg).

131. Momentous thoughts on population problems (Bull. Soc. Econ. Res. Insi., Caloutta):
Pagnaar, X. Nat/2/69, (8131).

8ince Malthus (1768), storms of controversy have been raisod repeatedly to discuss
if ‘the power of population is indefinitaly groater than the power in the earth to produce
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subsistence for man . Scholars of the early ninoteenth century experienced the continous
rise in population in that time when such rise ought to have been restrained. Consequently,
William Lloyd (1832) declared that the fault might rest, not with the people of overpopulous
countrics 28 individuals, but with the conatitution of the society, of which they form part’.
Uncqual concontration of property was thought to be the primo factor to gencrate such
‘fault’. After more than a century Colin Clark observes that natural human fertility has
nothing to do with ‘undcrnourishment’ when the probability of conception, if not impeded,
in fertile human couples appears to average 0.1 per menstrual cycle. We are also given to
underatand that the world is still capable of supporting 28 billion people. Population and
social researchera like Lorimer, Corca Du Bois, Stycos have stressed lately on socio-cultural
factors in stemming rapid population growth. Signifi of beliefs, attitud
values and above all the mores of each social group, irrespective of their ie status, has
been emphasised while appraising the biological aspects of maximum fertility or otherwise.
That the problem of over-population relative lo available resources needs proper cxamination
of the most basic customs and values governing human procreative behaviours has parti-
cularly been highlighted in the paper.

132. A method io group the census indusirial calegories of workers (Jour. Inat. Econ. Res.
Dharwar) ; RAMAKRISENA, G. Dem/2/69, (S132).

The census of India 1961 classifies the workers into nine industrial categories. It
might facilitate further statistical analysis if these categories could be suitably gronped. An
attempt has been made in this paper to form such groups by computing B-coefficients. The
nine categories could thua be allocated to six groups. This study is based on data relating
to West Bengal towns.  Similar procedure may be tried for group formation of industrial
categories in the other atates also.

133. Gain in life expectancy with complete or partial elimination of some causes of death
(Professor Radhakamal Mukherjee Volume) . RaAMAKRISHNA, G. (with Ramaxn, M. V.),

(S133).
With the cffective application of public hoslth measures there will be further redue-
tion in the incid of proventablo di which will have & direct effcct on tho mortality

rato.  Vital statistics of West Bongal are examined to study the effect of complete and partial
elimination of some selected causes of death on life expsotancy (Cs).

134.  Population projections and growth rate of India (Sankhyd): SaREAR, B. N. Dem/7/69
(8134).

In rocent years, a number of projections have been made on the Indian populotion
in Indm and nbroad. Almost all tho projections have either been based on the common
tech of matl tical method or have been based on the component methed which
|mphcs estimation of detailed mortality and fortility rates. Projoctions made by Das Gupta
and Mazumdar in 1954 at the Indian Statistical Inatitute and those undor the guidance of
Dr. Lokanathan in 1960 ot the National Council of Applied Economic Rescarch, are based
on the component mothod.

Tho author has used tho Indian Nationnl Samplo Survoy data of tho ninth round
(roferonce poriod—May to Soptombor, 1955) to cstimate the growth and migration rates.
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Total rural populati imates were propared in zonal break-downs from the survey and then
growth rates were eatimated by usc of 1951 census as the basc. Migration rates were deter-
mined from tho survoy alone. The growth ratcs were used to project the population of
Indis for 1968, 1861. 1866, 1971 and 1876 with 1951 consus aa the base by uae of usua! mathe.
matical method.

A second set of projected populations were worked out by applying migration adjust-
ments on the growth rates.

135. 1800 A.D. to 1968 A.D. Populalion of Asia—A Reconstruct (Proc. General Congress,
1969, International Union for Scientific Study of Poupulation. London): SENGUPTA.
SURARJAN (with Dasavera, A., Durra, A. K. and Grosr, M. (S135).

Out of the total world population of 3,518 million, Asia is estimated to have 2,008
million or about 58 per cent, at the end of 1968,  Asia's importance is therefore predominaat
in the populati~n ficld, and study of Asia's population essential to understand the world trends,
Out of Asia's population again, the big five, China, India, Indonesia, Pakistan and Japan,
are estimated to contain 737 million 629 million, 133 million, 11 million ond 101 million
reapectively at the end of 1968, that is in aggregate about 80 per cent of Asia’s population,
The population in the Asian parts of the USSR and Turkey were included in the aggregatex
for Asia.

On account of lack of resources and time, separate estimates of the 19th century and
later populations of only the above big five countrics were made, and from them the Asian
aggregate approximated in tho present paper. Particuler reference is made to the estimates
recenty made by Durand (1965); subsequently, the authors (1869) had themselves worked out
indepondent 19th century population estimates soparately for Indie and Pakistan, on basis
of available contemporary material not used by earlicr investigators and Paper (1967) had
also done similar original work for Indonesia. On basis of such revised information and
approach, the authors cstimate the populations of Asia at 1800 A.D.. 1850 A.D.,
1800 A.D. and 1950 A.D. as 670 million, 870 million, 1070 million and 1460 million,
respectively.

J. DOCUMENTATION AND LIBRARY SCIENCE

136. Conflict of authorship : corporate body vs. corporate body (Lib. Sci.) : BEATTACHARYA, G,
(with RaNoANATHAN, S. R.), DRTC/2/69 (S136).

A conflict of authorship should got resolved at the atage of the definition of the term
‘Author’ and of the terms denoting the different kinds of author. In the caso of the conflict
‘Corporate Body va Corporate Body’, each of the initial Formal Definitions requires to be
propped up by an appropriate intorprotative definition us a sequel to it. Many of the
Cataloguing Codcs do not give an explicit Interpretative Definition. But they are implied
in their rules for Choice and Rendering of Heading; and they can bo distilled out of these
rules. A critical and comparative study of how RDC and the different editions of AACR
and of CCC resolve the confliot ‘Corporate Body vs Corporate Body' is made on the busia of
the relovant Intorpretative Definiti ither oxplicitly stated or distilled out from the
rules implying thom. Conflicts centoring round thoe following kinds of Corporate Bodivs
are idered : (1) Gow: t; (2) Near-Sovereign Body; (3) Local Body; (4) Institution;
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and (5) Conft A sop part is dovoted to cach kind of Corporate Body. Each
part begins with a seotion on Terminology giving the preciso dofinitions of term needed
to develop the idons aystematieally. The specific issuea considered gencrally in relation
to cach kind of Corporate Body are: (1) Whole Corporate Body ve Its Organ of Removu 1;
(2) Organ of Remove 1 vs Organ of Remove 2; (3) Corporate Body vs Its Quasi Indepondent
Lostitution; (4) Corporate Body ns & Delogated-from-Body »s Conference. Impact, if sny,
reotived by any Code from the cariier coes, is indicated. Wherever 'y, the Inter-
protative Definitions for inclusion in CCC (Ed 8) are given.

137. Programme-package for a system for document finding (Lib. Scs.) : Guera, B. 8. S. (S137).

A Programme-Packago containing fiftoen programmes for uso in the design, develop-
ment, and operation of a systeny for document finding (SDF) i deseribed.  The computer-
based SDF inteyrates within it a Freely-faceted Sch for Classification of subjects. The
systom provides for : (1) Retrospective search for entries of documents relevant to a reader’s
query in a Catalogue-on-Tupe; (2) SDI servico; (3) Reader's approach by pamu of subject,
author, collaborator, series, cte.; (4) Reader Profile Catalogue in which the subject of interest
to the render may be in the form of Cluse Numbor, or Feature Heading only. or Class Number
and Feature Heading; (6) Acceptance of reader’s query about a subject in the form of Kerncel
Terwns in random soquence: (8) Replacoment of non-standurd terms, if any, in the query
by standard terms in the classification schedules through a built-in thesaurus of a special kind;
(7) Rearrangement of the Kernel Terms of a subject in tho facet structure sequence using
schedules in which the kernel ideas are arranged in a special way; (8) Synthesis of Claas
Number for Subject of document or of query using Colon Classification; (9) Translation of
Class Number into Kernel Terms to form Feature Heading; (10) Direet reader-computer
“dialogue’; (11) Browsing in the output documentation list among its classified entries
fitted with adequate Featurc Headings; (12) Alphabetical Index to the Subjects, eto., of
the output documentation list; (13) Differont formats of Mein Entry in the output; (14) Out-
put on line-printer, punched card, and magnetic tape; (15) Updating the Catalogue-on-Tape,
the Catalogue of Reader Profile.on-Tape, and the Claasification Sche:lules; and (16) Guidance
by computer to help reader to uso the system.

138. Seminal ic8 a8 G g ¢ lechnique (Lib. Sci.): NEELAMEOHAN, A.
DRTC/7/70, (3138).
The General Theary of Library Classificati ds that a sch for classi-

fication should conform to the Canon of Sominal Mncmonics. Stu 'ents ‘of library science
veed to he familiarised with tho concept of Seminal Mnemonics and guided into its use in
the design and develo t of ach for classification. However, the concept of Seminal
Mnemonics is sometimes considered as something nbstmct., ‘mysterious” and beyond the
comprehonsion. of the average intellect.  Therefore, it may b difficult to

tho idea of Sominal Mnemonics in the class. Soma students cven tend to dovelop an inhibi-
tion to the idea and henee may not be able to tako full advantage of this powerful guiding
principle in classificotion work. Rucently, in the coursu of a discussion in a class in DRTC,
the idea of Seminal Mnemonics wes considered as i uscful management technique. From
the discussions, |t. appenred to be a helpful approach in communicating and learning about
Sominal Muoe A y of the idons that developed in the first part of the disous-
wion is reported in this paper.
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139, Bank : depth classification version of 0O (Herald Lib. 8ci.) : Numramzomax, A, DRTC/
/70 (S139).

A depth olassification version of Colon Classification for compound subjects going
with the Host Subjoot “Bank” ia given. The methodology of design is based on the freely
faceted olassification with oxplicitly stated postulates, canons, and principles. Two achedules
of recurring ideas are given and tho use of such an idea in forming arrays of order 2, order 3,
oto. with tho spocial isolates, is desoribed. This dovice helps the design to conform to the
Canon of Holpful Sequence, the Canon of Relevant Sequence, the Canon of Consistent Sequ-
ence, and tho Canon of Mnomonics. An index to the schedules and thirty-two oxamples of
subjects classified according to the dopth version are given,

140. Basis for study of patibilily, and ly of the colon classificalion with the
universal decimal classificalion (FIDJCR Meehng Rome, Oct. 1969), DRTC/10/609, (Si40).
Five types of patibility dies aro possible b dol t finding ayst

A Basis of Reference for compatibility studies is given, in terms of the dominant purpose
and of the factors in tho mental sot of the majority of the renders secking the service of the
systom. A document finding system should have an officient achome for classification
built into it. Tho latter should be based on a sound and dynamic theory of classification.
The essontial features of the current genoral theory of classification are indicated. The
extent to which CC and UDC conform to it is examined. IHustrates, with oxamples, the
compatibility of CC-in-Theery with UDC-in-Th~ory and of CC-in-Action with UDC-n-Action.
Even though UDC-in.Theory may not bo fully compatible with CC-in-Theory, UDGC-in-
Action can be mado compatible with CC-in-Action and with tho Basis of Reference, with
the aid of the guiding principles given in tho Guide to UDC (1963). These principles are in
conformity with the genoral theory of classificati Thoe advantages of basing an electronio
document finding systom on an efficient scheme for classification and the compatibility of
UDC and CC for the purposo are tioned. The additional advantage of using CC
is indicated.

K. EMBRYOLOGY

141. On the food habils of giraffe sn East Africa (Uganda Journal of Science): BRAEMA-
cHARY, R. L. (S141).

The giraffe in the Ghobe area where the elephants have destroyed their natural
hsbitat live on about a dozen spocies of planta besides Acacie, their well-known diet. They
do not graze on grass but eat the very small plants of thoso species growing in grass.
These plants have been collected and identified. At Namsika, the giraffe feed on s
restricted diet of two plant speeies, one of which is the staple food, in fact, tho only
food in a certain season. This plant has been idontificd and its protein contents measured in
the laboratory.

L. Famny PLANNING
142, Socio-sezual aspects of oral contraceptive (Jour. Social Work) : SENGUPTA, A. (S142).

A programmo on oral contraception haa beon in operation since August 1967 in tho
Caleutta City Project arca through a dootor-operated clinie. Tho results of tho study of
two oral contracoptives (Lyndiol and Ovulen) at varying doscs with an analysis of 697 oycles
involving 100 women are presented in thie papor. Tho adopters gencrally (609%,) came from

188



THIRTY-EIGHTH ANNUAL REPORT : 1069-70

tho ago groups 26-29 (369%,) and 30-34 (26%,) over an ovorall marriage duration of 12.9 years,
and 2.02 sons and 1.66 daughtors. Tho proportion of acceptors was higher in the cases of
women with higher educntional lovels of husbands among tho pill users, 53%, had previous
exporience with some form of contracoption which was not convoniont for them to continue.
Aftor tho use of tho oral tablet, 699, of the womun reported that their sex urge was normal,
16% had diminishing and 119, incrcasing urge. Tho averago coitus frequency por week
wag 1.4

M. GeorLooy

144, Rhynchvsaurs in lime und spuce (Proc. Geol. Soc., London) : CHATTERJEE, SANKAR,
GuofL{69, (8144).

Rhynchousurs were » widoly diatributcd group of land vertobrates during the
Triassic poriod, recorded from all continents excopt Australia and Antarctica. The family
Rhynchosauridae includes seven well established genera. Theso genera may bo grouped
on their cranial charactors into threo woll-defined sub-families.  The least apecialised sub-
family My hinue includes M, hus and Howesia. Tho intermediate aub-family Rhyn-
chosaurinue includes Rhynch wy Sl lorkynch The most highly specialised forms
Hyperodapedon, Paradapedon and Scuph are grouped into & new sub-family Hyperoda-
pedontinae. Theso thres sub-families pnmmvu‘, ‘intermediato’ and ‘advanced’ represent
auccessivo stages in rhynchosaur evolution and occur in Lower, Middlo and Upper Triassic
beds respectively. Thus rhynchosaurs scom to be oxtremely useful in i | Triassic
correlation. Rhynchosaurs do not show ‘cxplosive evolution’ as Romer (1860) has suggossed,
but aro more ovenly distributed throughout the Trias.

145. Two faunal associations from the Maleri formation of the Prarhila-Godavari valley,
(Jour. Geo. Soc. Ind., Bangalore) : Kurry, T. S. Geo/3/69, (8145).

The fossil occurrences in a part of the outcrop of tho Maleri formation have beon
studied. Five members of the fauna were met with in the courso of this study, two of which
aro aquatic forms, two others amphibians and once terrestrial. A comparison of the faunal
assomblages from the various foasil localitics, along with tho probable dcposmonnl environ-
monts of the scdiment in which they are found, show that no pala
can bo recognised.

148. The Gond 7 of the Pranhita-Godaveri Valley, India, and ils verlebrate

Jaunas (II Int. Sym. on the Gondwana Stratigraphy and Palaeonlology, Junc 1970,
South Africa) : Korry, T. 8. (with Roy Caowpnury, T.) Goo/B/89, (5148).

Tho sequence of continental Gondwana formations of tho Pranhita-Godavari Valluy,
Contral India, and thoir vertobrato faunas arv discussed in the light of recont work in strati-
graphy and palacontology. It is now scon that tho soq in this outerop is unbrok
for the most part ond it has already yielded four distinot vertebrate faunss. In those
reapeets, it holds a uniquo position among the Gondwnna out.u-opa of Indm md may woll
prove to be of importance in the ocorrolation of M ti q of
tho world.
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147. Two new dicynodonis from the Triassic Yerrapalli formation of Central India (Palaeon-
tology) : Roy Cuowprury, T. Geo/4/69, (8147).

Two now dioynod r ly collooted from the Trisssic Yerrapalli formation
of India are desoribed.

Tho Brat, Rechnisaurus cristarhynchus, is a Stablockeriid and tho first of its kind to
bu reported for Asia, Rechnisaurus shows considerable similarities to Dinodoninsaurus of
the Middle Triassic of Brazil and Argentina. The sccond dicynodont, Wadiasaurus indicus
is the first kannomeyeriid to be described from India and its nearest rolative ia thought to
be Sangusaurus of the Middle Triassic of Zambia.

148. A new capilosaurid amphibian from the Triassic Yerrapalli formation of the Pranhita-
Godawari valley (Jour. Geo. Soc. Ind., Bangaloro): Roy CRowpnuRy, T. Geo/7/69, (S148).

A new capitosaurid amphibian, Parolosaurus rajareddvi, from the Tirsssic Yerrapalli
formation of the Pranhita-Godavari valley is described and a restoration of the skull roof is
given.  General foatures of tho skull, particularly the constricted otic notch, indicate that
the new lndian spocies ia perbups more close to the Middle Triussic capitosaarids.

149. Indian Triassic vertebrale faunas (17th Sym. Verte. Palae. and Comp. Analomy, Sept.
1989, Nowcastle-upon-Tyno) : Roy Caowprury, T. Geo/10/89, (S149).

The sequenee of Triassic vertebrate faunas from the Gondwasa formations of the
Pranhita-Godvari Valloy are discussed. For the first time, some information about the
presonce of a Middle Trisssic Vertebrate fauna in India sre presented in the paper.

N. PronEeTIOS
150. Phonetic Audiometry (Report for the Education Direclorate, Gouvt. of Tripura): Kosrio,
Dorpag, Iuic, C. Kerararcuievski, S., Nworie, M., Kavio, D. D. and Mrr. kR,
AvoxANANDA. Phonetic/1/68, (S160).

This is the first presentation in English of the principles on which phonetic audio-
metry is based, and the empirical findings for the Serbo-Croatian language. Phonetic audio-
motry is contrasted with pure tone or tonal andiomotry and with speech andiometry. Pure
tone audiometry uses pure tones at aelocted frequencies to test hearing acuity. Speech
audiometry employs words from the spoken languiges to test hearing ecuity. While pure
tone andiometry wuscs ingl ti: signals, the tones used have no relevance to
the sonnd structure of the language. Speod audiometry does reflect the sound structure
of the language, but requircs knowledge of the meaning of xpoken words, which, for example,
oongenitally deaf persons may not have. Phonetic audiomatry is based on the concentra-
tiona of acouatic enorgy charactoristio of the particular language, using these concentrations
as acoustio signal: which are linguistically meaningless. This provides a teat of ability to
hear the round clemonts of the language which tho porson boing tested needs to hear. For
the Serbo-Croatian vowel system, the acoustic signals are of the formant type at 270 ofs,
350 cfa. 800 c/s, 75 ) ofs, 1000 ofs, 1350 c/s 180N ofs, 2400 ofs, and 4000 ofs. For the Serbo-
Croatian consonant system, the signals are in the form of acoustic noiso encrgy at 100 ofs,
200 ofs, 280 cfs, 400 ofs, 500 ofs. 1700 c/s, 2800 ofs, 4800 ofs, ond 7500 o/s. An illustration is
given of tho ti tions of the Maoedonian vowels to show that theso conoen-
trations vary from language to language.
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0. PrLaNNING, EcoNOMIO STATISTICS AND ECONOMETBIOS
153. Chinese and Indiun agricullure : a broad comparison of recent policy and parformance
{Jour. Asian Studies) : Banpuan, P. K. (S153).

In both China and Indis sgriculturo is tho key scotor and yet dotailed comparisons
of recont agrioultural development in the two cconomics ure hard to come by. A major
peoblem iw, of course, the availability and relisbility of data. This paper puts together
some of the information that is now availablo and assossus its reliability to draw some rough
generalisation,  In Scetion II of the puper we consider rolativo porformance in agricultural
procduction and productivity in the two countrics; in Section 111 wo diseuas the tronds in the
use of inputs and the pattern and effectiveness of in ¢ in the agricultural sector; in
Sectivn IV we study the framework of lnind refations in which the agricultural seetor operntes
in the two countrics; the Section V provides a briof overall conclusion.

154. Optinowm subsidy lo a learning indusiry :  An aspect of the theory of infanl-industry
protection (Inter. Econ. Rev.): Barpnar, P. K. (S154).

In this puper we deseribe u dynumic model of ‘learning by doing’ in an open economy
in which production experience onhances productivity. The optimum time paths of different
variables, Including that of the rate of subsidy to the ‘learning’ industry ( infant-induatry’
protection) are analysed with a view to maximising a discounted stream of social utility
from consumption over an infinito horizon.

155. Regional physical pl Jor agricultural land-use planning in India (Proc. 2lat
International Geographical Congress, Tndia, 1968): Bmat, L. S. (S155).

This paper analyses the role of natural environment in agricultural land-use planning
in India. Natural environment is often liberally interpreted and cvaluated by studying
difficrent clements of tho natural environment of & region such as rainfall or land-forms or
soils in their apatial pattern of distribution and examining their influcnce on land-use
Complex approach to the study of natural environment emphasiscs an integrated approach
in which the different physical clements are studied in their intcraction in different parts
of tho country. This enables a systematic evaluation of differont physical clements and their
role in land-use planning. After stating the saliont features of physical complexes and for-
mulating the principles for the identification of distinct regionsl physical complexes an
attempt is made to delineato regions and sub-regions in which the combined action of different
physical clements is evident. In order to analyse the influcnce of physical complexes on
land-use, districts aro grouped according to their similarity in physical complexes and their
land-use structurs aggregated on thoe basis of these regions. The results roveal that thero
are distinct ‘coro’ arcas of crops in which their rorm of spocialisation should be rolated to
the oceurrence of ‘optimal’ physical conditions for crops. Tho transitional urvas between
the 'core’ arcas need further inveastigation on the basis of large scalo maps and using the
land-usc data on maps and using tho land-uso data on tho Lasis of tehsils and in some arcas
with the village as tho unit of study.

168. Regional development and national planning in India (Proc. 2lat International Geo-
ymphu:al Congress, India, 1968) : Buar, L. 8. (S156).

An attompt is made in this paper to upell out such of the regional dimonsions that

bave an important rolo in the of ! and ! plabning in India. The

-4 P
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formal regions are identified and their structure anslysed for the location of production
complexes as a basio long-term gy of regional devel t. The targets of production
of aclected commodities at the national level are also umlyaed in relation to the spatial dia-

trib ( g and potential). Analyais of funotional and apaco relations facilitated the
dolineation of gi and to understand the relationship bet tho formal and
functional regions in regions with variod levels of dovelopment. Tho problems of integrated

devolopment and the area levels at which they nced analysis are thon illuatrated.

167. Central place model as a spatial fr k for regional and nalional planning in Indis,
(Proc. Conference on the Cily as a Cenire of Change in Asia, Umvcmty of Hong Kong,
1969) : BrarT, L. 8. (8167).

Panning for the dovelopment of a region of a system of regions in the national
framework involves problems of integration of different scctors or nctivitics in their loca-
tional and spatisl di i Regions and locations are 1 tary sod are hicrarchio.
An attempt is made in this paper to illustrate tho rcgulnnzy in the distribulon of towns
in solected regions and to oxplain the spatial pattern of towns in a regional context. The
locational pattern of markot towns within the limita of the formal regions fits with the central
place Model on the basis of transport principle. This pattern scems to recur in regions like
central and western U.P., the Punjab plains and the northern part of the Mysore plateau.
This illustrates the potentielity for the application of Central Place Model in planning the
development of a region. In a multi-regional framework the patterns of central places and
their tributary areas could be a realistic spatial framework for the choice of growth.points
and regions from the point of view of the national plan and in promoting regional
development.

188. A Socio-economic Bibliography of Indiz: 1871-1961, Vol. L. (Indian Institute of
Advanced Study, Simla, pp. approx. 3,500): BHATTACHABRYA, DURGAPRASAD,
(S158).

The purposoe of this bibliography is to eompxle an inventory of printed works—books,
pemphlets, reports, d ts—bearing on ditions and related social condi-
tions of India from 1871 up-to-date.

The bibliography has been prepared on the basis of a catalogue of ‘about 25,000
volumes availablo at four Caloutte Librarics—National Library, West Bongal Secretariat
Library, Asiatic Society Library, and Indian Statistical Institute Library. It contains (a)
books or pamphlets by individual authors, (b) publications by the Central and State Govern-
menta and othor Corporate bodics, (¢) an inventory of census publications from 1871 to 1961 as
far as available, (d) a completo invontory of documents laid before tho British Parliamnent
from 1871 to 1049; (c) an inventory of published volumes of National Sample Survey from
its incoption up-to-date. It should be montioned that articles pulblished in journals are
outaidoe the scope of the prosent bibliography. Most of the books were phymeally verified
to note author, titlo, edition, yoar and place of publicati blish tion as well as
contentents therein. Tho first volumo oontaum writings of lndlvndunl nuthom and publica-
tions of private organisations. The material has been olassified according to a schedule
prepared following the Dewy Decennial Classification. The classified section is followed
by an author index and an index of subjects.
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169. Inter-regional and inter-temporal varialions in size distributions of household consumer
expenditure in India (11th QGeneral Conf. Inter. Assn. Res. Income and Wealth, 24
August—1 September, 1989, Isracl) : BHATTACHARYYA, N. (with CHATTERIEE, G. 8.),
Con/NIRU/3/69, (S168).

In this papor we have analysed the size distributions of p by per eapita house-
hold consumor exponditure based on different rounds of the NSS. We have oxamined the
disparities in such distributions for rural and urban sectors of India and it constituent states,
the inter-temporal and inter-regional difforences in disparity, the inter-temporal and inter-
regional differcnces in disparity, the intor-stato and rural-urban variations in average per
capita exponditure, and rcgional disparities as a component of overall disparity
of the all-region distribution. While muoh of tho analysis is based on expendituro distribu-
tions a8 nominal prices, some comparisons in real tcrma have been attempted, using indicea
of inter-temporal and intor-regional prico differentials, which may vary syatema-

tically with tho level of living.

180. On rural-urban differentials in consumer prices and per capita household consumption
in. India (8th. Ind. Econ. Conf., 23-24 December 1969, Patna, also Sankhyid) : BRATTA-
cuARYYA, N. (with CHATTERJEE, G. S.), NIRU/12/69, (S160).

This paper prescnts (in Scction 2) some indices of rural urban consumer price differ.
entiala in India utilizing NSS 18th round (February 1963~January 1984) household budget
data for estimating the weighting diagram and the item.wise average prices. The indices
were caleulated at all-India level but separately for the ten decile groups of the population
in the two sectors (formed after ranking the households in incrcasing order of per capita
consumer expenditure) and also for the general population. Laspeyres’, Paatche’s and
Fisher’s formulae were used. Separate indices were also computed for groups of consumer
itoms like cereals and cereal substitutes, other food and non-food.

Consumer price level is about 15 por cent higher in urban India than in rural India;
this diffcrential rises from about 10 per cent when wo comparo the bottom decile groups
in the two scctors to about 20 per eent when we comparo tho top decile groups. Such
indices aro utilized for urban-rural comparisons of lovel of living in rcal torms.

181. Some characleristics of the Indian labour force, its projection up to 1981 and the problems
of measurement of its Componenis (Volume on the Seminar on Employment and Income
Distribution, Now Delhi, 29-30 March 1970 under tho U.S.A.LD. Programme):
BeATTACHARYYA, SUDHIR (with SENoUPTA, SURANJAN), (S161).

In view of the heterogencous charactor of labour supply and tho typical socio-econo-
mio conditions of tho country, tho tools of measuremont used in the industrially advanced
countrics are ineffeotive in India. Furthermore, the problem of underemployment in the

country ia more sorious than tho problem of ploy t, i of h holds as
the most important cconomie unit for productive activity in almost all the industrial seotors
are the noteworthy features which inherontly plicate tho q itative of

the various characteriatics of labour force. Gainful and non-gainful work of unpaid helpers
(consisting mainly women and children) aro o interwovon that their unqualified inclusion
in or outright exclusion from the labour force is thus oxtromely mislcading and unrealistic.
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Only seeking work criterion is inadequate to qualify the ber of loyed It
is proper to introd a less iated oriteria like ‘available for gamful work' for the
purpose.

An alternative procedure to classify population is to try to form different homogene-
ous groupa of population and to p t the disaggrogated 'y of the participati

behaviour of each such group separately. Sufficiently homogeneous groups may, however,
be formed on tho basis of additiona! information on usual aotivity particular of each
individual.

Projoction results show that the population of 430 million in 1961 is expected to
grow to 560 million in 1971 and to 895 million in 1981 and the labour force of 177 million
in 1961 and 291 million in 1981. During the twenty-year period between 1961 and 1981,
the activity rate will riso by about 2 per cont and that chango will only bo due to the

change in the sex age composition of the population (8,).
162. A compulalional algorithm for determinalion of won N. Ray (9th Ind. Econ.

Conf., 23-24 December 1969, Patna): Bosg, Der Kumar (with Bose, Sawir),
Econ/2/89, (8162).

A linear programming model is set up to determine the maximal balanced rate of
growth attainable in & von N Sy . The procednre is based on parametric varia.
tion of the rate of growth appearing as a factor in some of the constraints. An upper bound
for the maximal ratc is first established. The optima) value is reached after o few iterations.

185. Inler-connerions belween size distribution and distributions by industrial origin, factor
shares, final expenditure and regions (11th General Conf. Int. Assn. Res. Income and
Wealth, 24 August~1 September, 1089, Israel) : CRATTERJEE, A. K. (with MUKBERRIER,
M.), Con/NIRU/1/89, (8165).

From puroly definitional relations, one could expect some inter-conneotions between

tho size distribution of personal income on the one hand and on the other four customary
tional income distributions by industrial origin, by factor shares, by final expenditures and
by regions. It follows from the above that when the size distribution of personal incomes
undergoes a change, there should be certain associated changes in the other distributions.

168. A preliminary note on the variation in urban-rural differential in consumer prices in
India (Tth Indian Conference on Research in National Income and Wealth, Hyderabad,
Jenuary 1970) : CraTrERJEE, G. S. (S168).

In an oarlier at 1dy, some indices of urban-rural differential in consumer prices in India
were presented uhhsmg the NSS 18th round (Fobruary 1863—January 1864) household
budget data for osti g the weighting diag and the itomwise price averages. In
tho presont papor, an attompt haa bsen made to measure the abovo differontial during
another period of timo, using a difforent sourco material, to examine how it compares with
the previous findings. While the ditywise prioe relati have been worked out
from the retail market prices given in the NSS Wockly Price Bulletins for the I1th and 12th
rounds (June 1966-August 1957), the weighting diagram is based on tho NSS 18th round
household budget data.
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The prosont indices scem to bo rcasonably accurate, at least from the dimensional
point of view, for all practical purposes. In a low prico situation as prevsiling during NSS
11th and 12th rounds, the urban price level may be taken as about 5 per cont highor than
the rural price lovel for the pooror ecctions of tho population; the corresponding percentage
rose to about 11 in a high prico situation as prevailing during NSS 18th round.

187. T'rend in mineral consumplion in indusiries and growth of mining (1th Indian Conference
on Research in Nalional Income and Wealth, Hyderabad, January 1870): Dey, B,
(S167).

In this paper, an attempt has been made to ascertain the growth of consamption
of minerals in home industries and to find out how far mining activities have been influenced
by the rapid industrialization of the Indian Union. A fiow chart of values of 26 important
mincrals at constant prices used as inputs in 1938 industry groups has been prepared for
four years 1960, 1061, 1904 and 1965. From this, it may be obacrved how the use of minerals
has been influenced by the growth of the industry-groups.

It is evident that some of the minerals like asbestos, barytes, bauxite, bentonite and
fuller's earth. ealeite and ochro are bring produweced in large quantitics depending mostly
on internal consumption. Moderate cxpansion is noticed in casey of coal mining, dolomite,
china clay, fire clay, gypsum, ete., which are mainly used in indigenous industries like iron
and steel, fertilizor, refractories, ote.  But for exportable minerals like mica and mangancse,
production is not so satisfactory. Mincrals which have both forcign market a8 well as large
internal demand have cxhibited encouraging progress.

168. Inter-state flow and distribution of scienlific and technical personnel (Econ. & Pol.
Weekly) : Dey, B., NIRU/4/69, (5168).

An attempt has boen made in this paper to roveal inter-state migration of soientific
and technical personnal with the help of a matrix. This paper also shows statewise dis-
tribution of such persons. Tho basis of this study is f,he data collected by the Census Autho-
ritics by a special ation of rcientific and technical p 1 during February 10 to
March 5, 1969, and published in Vol. 1, Part IIC(i), Socisl and Cultural Tables.

189. Balanced economic growth of the eastern zone (52nd Annual Conf. Ind. Econ. Assn.):
Dey, B., NIRU/9/60 (S169).

In a atudy of the Enstern Zone submitted in tho 44th Conforence of the Indian
Economic Association held in 1961, the conclusion was drawn that regional disparitics wero
tending to be climinated but at a very slow pace, although the Conferenco could not take
o definite decision on this point. Tho presont study has further examined the position with
the help of larger number of comparatively more sound cconomic indicators and has arrived
at tho conclusion that the plan allotmenta beginning from tho Third Five Year Plan have
beon directod with greater suceess for redreasing inter-stato cconomic inequalities.

But onoe thing is to bo noted that to achiove thia goal, retardation of economie growth
of tho advaneed states haa beon mado to play o more important rolo than by improving the
ccononmios of the baockward states, As a result, the offorts to raiso the eoconomies of the
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poor states have not been able to counter-balence the extant of retardation of growth of the
advanoed ones and the total economy of the Eastern Zons has been seriously affected and ia
lagging behind the all-India average.

It may further be observed that although there is a definite sign of minimization of
regional disparities, inequalities in the individual level do not show any sign of
improvement.

172. Structural changes n the consumption expenditure in India (Paper on Nakional Income
and Allied Topics): Kansar, 8. M. (8172).

This paper relates to the study of struotural changes in ption expendi
over time. The time series estimates of consumption expenditure are derived by using
the commodity flow approach and are worked out at constant prices of 1960-61. It is
observed that during the period 1050-51 to 1965-66, the share of expenditure on food has
declined and that of non-food and services have inorcased. Itemwise analysis indicates
that most of the items in food group show a dedlining tendency and most of the items in
non-food group show an inoreasing trend. In the latter group, the relative share of expendi-
ture on durables haa inoreased very considerably followed by that of transport. In this study,
comparison has also been made bet the ption struct based on dity
flow approach and as obtained from the NSS consumption data.

173. Some aspects of inter-slate disparily in indusirial development in India : 1856-85
(Sankhyd) : Lammer, R. K. (S173).

Simple measures of inter-state disparity in industrisal employment in Indis were
presented in the study which also examined the changes in such disparity during 1956-865.
The main findings are : (a) inter-atate disparities in the level of industrialization decreased
between 1956 and 1965; and (b) there was also a deorcase in the states component of the
concentration of the size distribution of factory employment, or in plain words, the average
factory sizes in the different states moved oloser to one another during this period.

175. Faclor price equalisation theorem sn linear programming (9th Ind. Econ. Conference,
23-24 December 1969, Petna): Marrr, Prapre, Econ/4/69, (S81765).

In this paper, we prove the factor price equalisation theory in international trade in
8 linear programming set-up. Lionel W. MoKenzie has proved the same theorem by means
of aotivity analysis (Economelrica, 1965). Our paper is based on his analysis, but an
additional advantage of our model is that factor prices can be determined explicitly, whether
equalised or not.

Considering different countries, each trying to maximise the value of ita output
(when the world prioes of goods are given) subject to ite own traints, we have
determined here a condition under whioh different countries in competitive equilibrium would
have equal factor prices. The condition has been obtained by proving a theorem in linear
programming, namely that if the primal problem (one of maximisation) has & deg to
optimal dual eolution is unique,
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176. Waler requirements of crops and economic efficiency of srrigation waler in India
(Proc. Symposium on Soil and Water Management, ICAR): Muvaas, B. 8. (with
VaipyawaTHAN, A.) (8178).

This papor preparod jointly by Dr. B. 8. Minhaa of the Planning Unit and Dr. A.
Vaidyanathan of tho Planning Commission nims at sorting out some of the issues relevant
to a proper asscasmont of officionoy in water use in Indian irrigation systoms. It presents a
brief description of the nature of plant-water relationships and the factors detormining the
water requirements of crops. It is argued that the upper limit of tho net total water require-
monts of ficld crops is given by the potential evapotranspiration. The irriga.tion requlre-
ments are given by the excess of total water requir ts over effceti with
due allowance for irrigation cfficioncy. Given these relationships the pn.per pmwdeﬂ eati-
matcs of {a) potential ovapotranspiration in selected arcas in different parts of the country;
(b) monthwise moisturo deficits and surpluses in each of these centres; (c) the gross amount
of irrigation water required from a technological viow point under patterns of cropping
prevailing in tho selected arens.  These catimates of gross irrigation requircments are com-
pared with tho actual volume of water used per unit irrigated area to verify the oftrepeated
criticism that Indian irrigation systems generally tend to spread water too thinly, It also
points out the limitations of such comparisons in the present atate of data avdilability.
Finally the paper on the idorations relevant to verifying economic efficiency
in water use and suggests a numbor of specific problem areas on which research is
urgently needed.

177.  Price information associaled with principal distributions of national income in India
(11¢h General Conf., Inter. Asso. Res. Income and Wealth, 24 August-1 Sept.,
Isracl) : MogEERIEE, M. (with Chatterjeo, A. K.) Con/NIRU/2/89, (S183).

Corresponding to any distribution of national income or any system of national
acvounts, since we can conceive of all, or most of the entrics both at eurrent prices and at
constant prices, wo can think of un associated price structure obtained by dividing tho
entrics at current prices by those at constant prices. In the Indisn national income statis-
tics, the prices used have rolativoly inadequate coverage and aro probably less acourate
while the corresponding quantities or valucs are not infrequently based on a reasonably
complato coverago of tho univorso nnd aro likely to be move acourate.

In viow of this, when valuo flows at ourrent prices are accurate, thoso in real terms
could be innccurate.  When, on the other hand, the q ity el ts, such as producti
index bers oro ¢ bly ac to, weaknoss of price date could lead to lacgoer inaccu-
racy in the corresponding values at current prices.

The problem of lack of comparability of availablo information on prices and values
in this context is considered in some details in the paper. Initially, the discussion is in
gencral torms, and the propositions that emorge are applicablo whenever valuation is based
on independently collected prico and volime information. Next, tho actual situation in
India is taken up particulerly with referenco to tho official national income statistios in
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oonuderable details thus covering tho distribution by industrial origin. Finally, the

Pr of valuation in the ¢ of the other distributions: by factor share,
by size, by final uxpendit and by regi are also disoussod but in a more
summary fashion.

178. A method of oblaining consistent price sndex numbers for inler-frackile comparison (8th
Ind. Econ. Conf., 23-24 Deccmber 1960, Patns): Mokneeyee, M. NIRU/11/69,

(S178).
Given prico and quantity for (m—1) ditica and only tho cxpenditire
w (= PmXqm) for the mth commoditics relating to n fractile groups, a method has been
proposed for obtaining & system of index bers for intor-fractil porison of prices

satisfying tho revorsal and circular teats. A proof is given domonstrating that the solution
of a set of (m+n—1) cquations on which the index numbers depend is unique. An
oxamplo based on NSS 18th round data is pr ted to illust the method. Neoteric
index numbers of 8.H. Khamis are gimilar; these aro considered by way of introducing
the problem,

179. A method of aggregating seclors in an inter-indusiry & tions lable (E ic Annual,
Indian Eeonomic Journal) : MUKHERIEE, M. (8179).

The method suggested a grouping of sectors with relatively similar input coefficient
vectors. For this, a;—ay = 1; is defined es tho "distance’ between scetors ¢ and § where
ay represcnts tho input coofficient vector of the sth industrial scctor Group of sectors havo
beon formed by following a procedure which cnsurcs, when n original scctors are reduced
to k groups, that the average of ¢; within a group is almost invariably smaller than tho
distance of tho average coofficicnt veotor of the group from that of any other group. Since
such grouping reduces variability of input coofticicnts within groups, matrices condensed
in this manner aro likely to porform batter for projoction purposes than matrices condensed
by following othor usual mothods. Indian input-output table for 1955-56 has been used
to illustrate the mothod.

180. Concenlration of income within slales (Tth Indian Conference on Research in National
Income and Wealth, Hyderabad, January 1970) : Murmessee, M. (S180).

An attempt haa beon made in tho paper to rank tho differont states of India by
their rolative levols of inoquality at a point of time. Sigzo distribution of houschold con-
sumption expenditure for 1063-64 based on the 18th round of tho NSS supplicd the basic
information. But statewiso rates of savings wore used to construct incomo distributions,
and inter-sootoral disparitics of average incomes por worker woro computed for corroborative
purposcs. Finally, distributions wero roughly adjusted by interfractile variations
in cereals pricos to got an idea of the rcal disparity. Half the sum of tho absolute
difforencos of the porcontago shares of two variotics was used as the moasuro of
disparity. The moasuro appoared to bo casy to ro-compute, for slight altorations of the
distribution.

178



THIRTY.EIGHTH ANNUAL REPORT : 1969-70

181. Marx on Indian history—a critical look (Conf. Marxist Approach to Res. Soc. Sei.,
5-9 June 1969, Trivandrum and commemorative volume for the late Professor D. D.
Kosambi, ed. Kamat, A. R., Gokhale Institute of Politics and Economics) : Naqv, 8.
Econ/1/69 (S18I).

There is an old controversy among cconomic historians regarding the character and
pattern of the economic structuro and power structure in pre-British India, particularly in
connection with the question of social and cconomic development in India in the seventeenth
and first holf of the cighteenth contury which were beginning to creato the material and
institutionnl pre-conditions for the development of a class of material entreprenenrs,
which could bave taken tho lead in undertaking industrial construction in the country.

Marx and Engels not merely enswered the question in the negative, but held that
ag & result of certain unique featuces of Indian geography and climate ete.  Indian economy
had acquired a stationary character and the establishment of British rule alone, by breaking
up the institutional basis of the stationary economy, croated the pre-conditions for the rise
of a national bourgeois class.

The present paper has sought to examine Marx's formulations critically and shown
that basing himuclf on stray and partia] data, he arrived at an altogether erroneous under-
standing of the pre-British situation in the Indian society.

For this contemporary account, foreign and Indian writers have been pressed
into service.

182. Use of principal D Is in regional lysis, Symposi on Reg l
Planning (Proc. 21st Inlernational Geographical Congress, India 1968): Par, M. N.
(S182).

This paper reviews critically the applications of principal component analysis in
regional studics. Relative merits of different kinds of applications, such as the construction
of regional indices by (i) multiple sub-group firat principal components, (ii) group principal
components, and (iii) rotated group principal components by the normal varimax criterion,
have also beon examined. It is concluded that the interpretation of regional indices is best
possible in the first kind of npplicnt.ion and also that the definition of “simplicity” of &

component (or factor) whose maximisati for all P ts together is supposed to
yield “simple structures” for meaningful mtcrpremt.mns of eomponcnt matrix, is not
satisfactory. Alternative criteria for defining plicity have been hinted for further
investigations.

183. A technigue of ranking ceniral places and determining linkages : Symposium on Quants-
tative Methods in Geography (Proc. 2lst Internalional Qeographical Congress, Indis,
1968) : Par, M. N. (with Rao, Praxasa and Tewary, V. K.) (S183).

With reference to central places (towns and important villages) of Muzaffarnagar
district, U.P., a mothod has been developed and illustrated for establishing linkages among
central placea of varying functione! ranks under simult ideration of funotional
pull and locations] nearness between central places. This method yields a hi hical
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link; ttern with i lar hinterland shape d a oentral place, whjch is more realistio
&Anhtmahmdmthueentmlphoaﬁhwryofﬁﬂnhﬂumdlmnhbuedonhm
gul h of hexagonal ket areas. This linkage pattern is an expected ons under
certain consistent oonsiderations of optimality and not the actaal pattern ; it in diffioult to
establish empirically an actual pattern b of the limitations of data on details of trads
flows and consamer travels,

185. On ‘Additéiva Von N, Morgenatern ulility functions' (Economeirica) : Rao, D. 8,
Prasana, NIRU/1/69, (S185).

In this paper, we show that Robert A. Pallak's (Economeirica, 1067) theorom 2 is
not true, The result is shown through a contradiction by constructing an axiom relating
to consumor’s proferences. Further, wo prove that the class of Von Neumann-Morgenstern
utility functiona considered by Robert A. Pallak is empty.

186. 4 k on ‘quasi equilibria in markels with non-conver preferences’ (Economeirica) :
Rao, D. 8. Prasapa, NIRU/8/69, (8186).

We show, in this paper, that the existence of Rothenborg Equilibrium in Markets
with non-convex preferences can be proved without the Spannability Assumption. The
existence of the equilibrium with Spannability Assumption is ahown by Ross M. Starr
(Econometrica, 106D).

187. On using production and allocation coefficients simull ly (Communicated to Professor
P. N. Mathur) : Rao, D. 8. Prasava, NIRU/10/69, (8187).

In this paper we give & procedure to determine the output vector to be attained at
» future date, satisfying some conditions on the value added and final demands to be attained,
given the inter-industry transactions matrix, where allocation as well as produotion co-
efficienta are relevant. The procedure is ilh ted by a numerical example, taking the

transactions matrix of the Indian Union for the year 1955-66.

188. Growth of secloral invesiment in India over the posl-independence period (1th Indian
Conference on Research in Nalional Income and Wealth, Hyderabad, January 1670) :

Roy, B., (8188).

An attempt has been made in this study to estimate the investment by the various
purchasing sectors of the y during the post-independence period and to aseass the
growth rates.

The study ista of two jons : (1) on p tation of the hod adopted and
actual estimates, and (2) & ideration of the growth of sectoral investments in its various
Mpeotannuhn,(n.)‘ tage growth of i tment in vari pared with the
growth of oorresy atoral outpat; (b) growth of capital-output ratios by seotors, and

(o) growth of the parcentagee of botal investment o total output.
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189. Towards a wage distribution function (9th Ind. Econ. Conf., 23-24 December 1869,
Patnn) : Sexaupra, Nmuar, Econ/3/69, (S189).

Most of the empirical worka on production functi h 8! labour
foree and tako it an the number of hoada counted. But the proper description of the labour
force will be one hetorogencous in akills and instead of the number of heads simply, some-
thing like total akill requirements will be rolevant for empirical studies, Hence, an empirical

relationship like the Arrow.Chenery-Minhas-Solow fit ;

y = aw’
y = valua added per labour
w = wago rato per labour

a, b = constants

obtained in terms of lnbour foree not adjusted for skill ia coneeivable only when ono considers
there in o relationship between the skill requirements and total man-hour requircments.
Or in other words such a fit may be used to obtain the skill composition or the wage dis-
tribution of labour force. Thin may be termed the shadow-distribution underlying the
particular production function.

We have deduced here the shadow wage distribution correaponding to the t
closticity of substitution production functi The par ters of the distribution are
related dircetly to the parameters of the CES production function. Honce the method
proposed here will enable one to describe the production fi i ot least approxi ly

from the wage-structure used in the produetion process.

Unfortunatcly the form of tho wago distribution is non-linear. We have suggested
a method for fitting the form. But the proceduro requires tr d of calcula-
tion and possible suitably in computers.

100. A note on approzimations lo finite sample moments of estimalors whose exact sampling
distribution is unknown (Economelrica) : SRvivasan, T. N. (S190).

In cases whore the oxaot sampling distribution of an sstimator is unknown, approxi-
mations to its finite sample moments are often derived on tho basis of a few torms
of the infinite series expansion of the pling error of the estimator. Thia note shows
that this approach can bo misleading in that it can (a) yicld incorrect approximations
when triuc moments exist, (b) yicld finite valued approximations to the true moments
that are infinite, (c) reault in the incorreet conclusion that true moments aro infinite when

they arc finite,

191, Choice of techniquea (Proc. Conference on Economic Development in South Asia, organised
by the International E: ic Assnciation) : SriNtvasan, T. N. (S101).

The paper disousses the ohoion among altornative tochniques of produotion in the
contoxt of uncertainty regarding pricos of inputs and outputs.
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192, I ion bety d ic and foreign n ic grouth : some experiments
Jfor India (Eseays on Development Planning, Chenery, H. B. (£d.), Harvard University
Prees) : TENDULRAR, 8. D, (8192).

The paper presents a multi-sectoral, single-period, optimising programming modsl
that explicitly inocorporates two bottleneck oonstraints on economic growth, namely, domeatic
saving and foreign exchange. N \ putations have been carried cut with Indian
date to analyse tha interaction bet d tio and foreign resources and their effects on
economio development. It is shown, among other things, that the effectivenes of the same
amount of foreign assistance is higher in an economy where both savings and foreign ex-
change constraints are binding than in the case when only foreign exchange constraint is

binding.

P. PsYCHOMETRY

198. Faclor analyns of a selection test baitery (Jour. Psychol. Res.): BasuMaLuk, T.
Payoh/13/69, (S193).

A selection test battery oonamtmg of aix mu (vlz Mathemshoal Comprehenmon,
English Knowledge and Compreh ve Verbal Reasoning, Graph
and Table Reading, and Breadth of Knowledge) was fMtor enalysed by Lowleys method
of maximum-likelihaod. Three common factors were found to be adequate. Communsl-
ties ranged from .826 to .18]1. Breadth of Knowledge and Graph and Table Reading turned
ont to be the most specific tests while the other four tests were quite high in common fastor
variance. Varimax analytical rotation produced & positive manifold but not a clear simple
structure. The threo factors were identified aa reasoning (R), numerical (N) and verbal
(V) factors, respectively. Regression weights wore determined for obtaining factor
scores from teat scores, Contributions of test variables to faotor estimates were also
worked out.

184. Relation bel icidal thoughts and other symploms of depressive illness (Ind. Jour.
Psychiairy) : Basumarrix, T., (with Nano1, D. N. and GrosH, 8.) (8194).

One hundred d ive patients, both male and female, were studied to see if
suicidal thoughts were slgmﬁcsntly mocmted thh other cardinal symptoms of depression,
like hypochondriasis, loss of energy, i lization, diurnal variation in mood,
loss of affect, anorexia, loss of interest, impslmd concenfration, ete. The ohi-square test
ghowed that significantly more depressive with suicidal tendenoy exhibited several of the
other symptoms aleo. It was concluded that as suicide is the gravest risk met in the treat-
ment of depressi the possibl int: of suicidal tendency, even latent, should nat be
ignored when other symptoms are prosent and preventive measures be taken to minimiza
the risk of suicide.

185. Relalionship bet A ¢ motivation dnd risk-laking (Ind. Jour. Psyehology.
Delhi) : Buuum.tx T. (with Baxersen, D.) (8105).

Measures of achievement motivation based on the m Acoh scale of the Edwards
P 1 Prefe Schedule and levels of risk-taking bahn.vnour using a Choioe Dilenimas
Procedure Instrument were obtained from 75 post-grad Statistical analysia
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of the data failed to confirm the hypothesis that high n Ach eabjects significantly more often
choose mtcrmcdmte levels of risk, which is the usual finding when 7 Ach is measured by the

tandard technique and risk-taking behaviour in actual situation. It was con-
aluded thnt the expected curvilinear n.lnnoushlp doos noz hold betweon the questionnaire
measure of n Ach and risk-taking b i in hypoth \

198. Differential prediction of success through the use of psychological tests (Educ. Rev.,
Delhi) : CxaTreRy1, S. (with MuRHERIEE, M.) Peych/9/89, (S196).

Examination of tho abilities required for success in various fields of endeavour shows
that such measurable aptitude is nsablo in a number of ocoupations and henco it is economical
to construct atandard test batteries from which it is possible to got scores indicating an
individual's expeoted success in number of specific occupations by sunitably utilising the
test scores, There are several methods of utilising the test acores for classifying the individual
and these are briofly discussed here. From the literature it is further obscrved that most
of the aptitude tests developed in Indis are in a developing stage and cven with respect to
other tests not much systematic work has been done as far as differential production is
concerned.

187. An snvestigation inlo the validily of « scientific knowledge and aptilude tesl (Psychol.,
Bull., Calcutta) : CuATTERIT, S. (with GEOSH, Dre1, GaNouLy, D. and MURHERJEE,
M.), Psych/11/69, (S197).

The soientific knowledge and aptitude test, suitable for use at the Higher Secondary
level, was administered on 476 students reeding in class XI. These students were divided
into five groups, viz., Boy's Sci , Girl’s Sci Boy's Hi ities, Girl’s H iti
and Boy's Commerce. Among the five groups the Boy’s Science Group had the maximum
mean score whereas the Commorce Group had the lowest mean score. The score was validated
against the school examination marks as well aa the Higher Secondary Examination marka,
Validity coefficicnt as high as .71 was observed.

198. An investigation inlo the inlerest pailern of deaf children (Psychol., Annual, Tripura) :
Cratrery, S. (with BaNeryeg, CmmABI, Durra, ANATH and MukerrIEE, M.),
Psych/12/69, (S198).

In this study the intereat pattern of a group of 100 deaf children is compared with
that of normal school going children. It is observed that the deaf children are more interested
in the field of fine arts, agriculturo, outdoor sports and houschold work than the normal
children. The normal children were more interested in sci , medicine and technical fields.

The interest patterna of these two groups were however completoly different,

109. A comparative study of some of the environmenlal conditiona of delinquent and school-
going children (Psychol. Res., Mcorut) : CRATTERJ, 8. (with MUrRHEERJERE, M. and
MrrRA, SADEANA), Psych/14/69 (S199).

This study compared tho economie, oducational and the environmental conditions
at home of the delinquonts with those of the school-going children. A biographical quest-
tionnaire enquiring into theso aspoots was administered on & group of 126 children living in

181



INDIAN STATISTICAL INSTTTUTE

a “‘detention home"' and on another group of 125 childron residing in school. The age ranges of
these two groups were almost the samo. The reaponses givon by the children were analysed
and it was observed that the envi tal litions of tho i of tho detention home
was completely different from those of tho scbool-going ohildren, The ideals, aspirations, etc.
of the two groups of children also differed widely. Low income, low educational level, lack
of parental love and care, family occupations with low prestige valuo were found to be more

t for the dolinquont childfen than for the other group. The information gleaned
through this study shod some light into the root causes of delinquonoy.

Q. Soorroey

200. Technological innovation and people's reaction (Human Organization, U.S.A.) : CHATTO-
papuyAy, K. (with BaANDYOPADHEYAY, S.): Nat/15/68, (S200).

The report presents the results of an enquiry conducted in May 1962 in 15 villages
of the district of Birbhum, covered by a projoct directed towards providing irrigational
facilities (Maynrakshi River Project), as well as Community Development Projects. The
purposce of the study was to explore the variations in motivations of villagors with regard
to utilization of the newly introduced technological opportunities, with a view (i) to ascertain
whether there existed any regularity—within a range of variation—in the motivations of
the villagors (as contrasted with limiticss or individual or random phenomena); and if there
did exist any regularity, {ii) to isolate the groups, and (iii) to identify the societal characteris-
tice by which these groups could be mutually differentiated. The villages were selected
purposively from those villages that already cnjoyed irrigational and other facilities as well
as from those that did not do so yet.

Observations suggest o pattern of groupwise diffcrentistion of the villagers. A
number of groups are isolated with regard to motivations of villagers, and it is obsorved that
whereas ‘“‘small-scale’ landowners—Hindus as well as Musli ho are d dont upon
agriculture a8 primary occupation arc keenly receptive to both of thosc projects; on the
other hand, some “big landowners" are providing most of the resistance. It is seen though
economio status is an effective factor of group-differentiation, some other factors like social
affiliation, etc., need to be considercd. Some problems of further work are posed before

cloaing.

201, On the secondary analysis of variations in family structures (Current Anthropology,
USA) : MURHERIEE, RaMKRISHENA (S5201).

Primary data on the family have been collected over a long period of time and in
many places of the world through social surveys conduoted with or without the study of the
family as their objective. It is poasible, therefore, to undertake secondary analyses of thesa
data in ordor to ascertain cross-cultural and longitudinal variations in family struoturcs.
Also, sinee the secondary analyses will comprise large samples of family-units, many useful
information can be dlicited from their dctailed categorization which may not be feasiblo in
the case of corresponding prlmnry analysea. The courso of secondary analysis, howover,
will require certain ptual dcrations and methodological aids. These are discussed
in this paper with special reference to the categorization of family struotures in the dimensions
of thoir kinship composition and intra-family kinship distanoces.
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204. On the study of social change and social devel t in the ‘developing socielies’ (E

P

& Political Weekly) : Mukuer3ee, R. (S204).

Sovial ohango and social devolopment, which wore of primary concorn to the pioneers
in Indin, have ro-emcrged ns key pta in the uscfulnegs of the discipline in s y
India (Becker and Barnes 1962 : 11, 1136-1148; Mukherjeo 1069). Usually, however, the
two concepts aro not ovaluated critically beforo their npplication in the Indian context,
resulting more in confuging the situation than olarifying it (Mukherjee 1885). Evaluation
is required on four counts, twa for cither coneept: 1) what is its contont, and 2) how can lt.
he examined in the given sitvation.  Specified in this , the two pta will t
their universal validity while being uselul particularistically : a position which their imitativo
and a contextual application to different wocioties may fail to attain. The paper briefly
diseussen these four points with reference to the Indinn society, and presents an analytical
madel, ab the end, on how to organize empirical sacial rerearch on contemporary Indin.  The
discussion may he found to have w general bearing on all those which are euphemistically
Inbelled “the developing societics.™

References :

Becker, Howard and Barnes, Harry Elmer, 1962, Social Thought from Lore to Science.
Washington, D.C., Harron Press.

Mukhorjee, Ramkrishna, 1966, The Sociologist and Social Change in India Today.
New Delhi, Prentice-Hall.

1960, “Empirical social research on contemporary India”, Social Saience
Information, ISSC, Paris 8(8), 69-83.

R. StaTisTIoal QuaLrry CoNTROL

208. A branch and bound algorithm for m parallel p ing problem (Opsearch) :
AntaNar], T. 8. (with Ramamurtay, K. G.), (S..OB)

In this paper, & branch end bound algorithm for sequencing n jobs on m parallel
processors is given. Lowerbounds for partia) assignments have becn derived and used in the
proposed algorithm. Waiting cost ix worked out based on the time a job waits before being
taken up for proccssing. The same results with slight modifications can be used, if waiting
costs were to be worked on the basis of finishing time of a job.

207. How many spindles to a sider ? (Indian Textile Journal, Bombay) : Drsmeax, G. V. 8.
(with SrNrvasan, N.), (5207).

This paper describes the procedure for determining the optimum workload for opera-
tors assigned to attend to more than one machine. This has specific reference to a burning
problem in textile industry on fixing the workload for the siders in spinning. Taking the
distribution of ond breakages as Poisson, tho paper derives a formula for estl.mntmg the
average waiting timo for tho spindles and di the mothod of choosing tho op
workload on cost iderations. The method hos been illustrated with a live example from
the textile industry.
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200. Consiruction of some general amd two-level portially balanoed avvays (Sankiyd):
MukHPADHYAY, A. O. (8209).

In this paper, 8 method is given for constructing Partially Balanced Arrays (PBA)-
of strength 3 from pairwise balanced deaigns, It is proved that the existence of PBA
[N,k 2?¢1mpl.|eat.heexinenoeofPBA[2Nk 2, %+l] Also is given a method for

obtaining PBA's of h 2 from tecti g

8. Zoorogy

210. Intestinal movements in the fourth instar larva of Ohabrous Orystallinus de Geer (Proc.
Zool. Soc. Cal.) : Das OmgavupHURI, P. O.: Nat/8/69, (S210).

Thepharynxnhownfonrtypesof : peristalsi tiperistalsis, gross
contraction and up-and-down m The h shows three typea of move-
menta : persistalsi tipersistalsis and jerking movomenh The hunger cycle and pro-
longed starvation directly inf all t8 of the i i It is caloulated that
the number of contractions of the pharyngeal valve is 270 per hour in fed larvae and 155 per
hour in unfed larvae.
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