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I. LatrodlK!tion 
Tbe Survey of Income and Pmgrun W i n  (SIPP) 

ia  r nrtiorully r e p ~ ~ e  survey. It i d e r i  to 
provide compnhauive infonnrtion Ih.t reflects the 
W i l  sihution of persons, hmilia, and houreholds in 
the U ~ t c d  Stated (except persons in institutions). 
Lnkdcws for the 6rst SIPP umpk  panel (1984 panel) 
W in October 1983. b plnek (1985-1991) 
in Fcbnury of each crknd.r year. The S P P  bu an 
ovetkpping panel design that allows combining p a d s  for 
multi-pmel estimation covering the rune period. 

The total umple size in the SIPP has dwindled from 
20,000 interviewed households in the 1984 -1 to h u t  
12,000 interviewed houreholda in the 19-1989 panels 
due to budge constnintr. Analysis of this reduced umple 
i not u useful, especially for subpopubns of interest. 
Evcn sample based on two combined panels is not luge 
m u g h  to satisfy data users' needs for the analysis of 
subpopulations such as Blacks in poverty, fanelaheaded 
households on food stamps, etc. This has prompted 
investigation into ovenampling of low income and aged 
persons in the SIPP. 

Redesign of the SIPP based on the 1990 Dccaha1 
Census of Population and Housing is now undenvay. As 
part of 1990 redesign mearch, we ruearched 
oversampling methodologies for the following subgroups 
in the SIPP (in order of priority) to investigate the 
runificrtions of oversampling in 1995-2005 SIPP panels: 

1. Poor 
2. Near poor 
3. Age 65 + or age 75 + 

This paper presents mearch into oversampling the low- 
income population ( is .  poor and the near poor). 
Oversampling for persons aged 65 + or 75 + can be done 
using administrative records and we do not discuss it here. 

To give further background on rederign of the SIPP 
butd on the 1990 decennial census, m define the 
following he, which all Census danographic surveys 
Ult: 

Unit h e  - List of addresses from the d d l  
census. 

Area frame - Addresses for blocks with incomplete 
addresses or ucas where new 
construction permits arc not issued. 
There blocks are taken from the 
decennial ccnsua and listed in the 
field. 

NC frame - New construction pennits to capture 
construction after the m u .  

G Q h n c -  L i r t o f p u p q u u l m r u c b u  
bouding boura, hotel rawr, .Id . . .  n~mfionrfiomtbeArrcwi.lcanua. 

There will be a0 o ~ p l i n g  in eitba tbe rmv 
c0-n or p u p  q- -. o=-u'tino 
rucucb was done using data fiom the unit 6nme. 
Howma, at imp-a Lhrr will .Lo be 
ovasampling in the ua fnme. Adjurtmearr mde to tbe 
i n i t i r l r a u l t # t a k c t h i J i n t o ~  

W e . L 4 d y z e d d 8 t a f i W l t b c ~ H W l j S l ( t  
Survey (AHS) to atimrte tbe effeaivaxu of tbe 
ovenampling o v a  time in tbc unit and ua firma. Thic 
paper prerentr the eairmted changer due to k s c  efisa, 
o v a  the life of the redesigned SIPP. 

The following rsdions and their conLerd ue: 
Seaion II - giver r brief theoretical introduction to the 
method used in the ovenunpling rtreuch. 
Section IR - p m t r  the results of the ovaumpling 
research at the time of the cuuus for the unit fnme. 
Sections TV - discussa what effects ovammpling wer 
time m y  have on tbe ovenunplinp w. 
Sc&on V - diiuua what effects i n e f i i c i i a  in 
ovenunpling in the utr frum may h.ve on ovaampling 
Pi-. 
Saaion VI - ertirmtcd vuknce reducCionr for the 1995- 
2005 panel ampler. 
Section W - usumptions used in the rerarrb. 
Scction Vm - a final discussion of the rauks. 
n. ~ e t h o d o b ~  

The ovenampling methodolo~y ured in the rescucb 
creates two strat. using geographic unitr within p r h q  
sampling unitr (PSUs). Sample is trkcn from each strata 
at a different nte. There different umpling rats pennit 
the ample size to ranah 6 x 4 .  The fixed sample size i 
necessary due to r fixed budget. We rlro fix sample , 
sizu at the PSU kvel to use the intczviemn' time more 
e w i y .  This will reduce ongoing w e y  -at8 by 
reducing expense, of hiring and training new intavimn. 
As Cue number of PSUs rtntificd at once increase, ro do 
o p e n t i o ~ l  diicultitt. For this rtuon m dntified & 
PSU in the rwurch one at a time. 

Joseph WakAcrg' fint p r o p o d  the puticukr 
methodology discussed in this paper. W y ,  rerevch 
(stratification within PSUs) was to bc done at both the 
block and housing unit levels. Btcause of time cons&ah 
and cutbacks in research funding, we did krs m h  
than we had originally planned. Due to the cxpedathn 
that the initid housing unit (HU) stntificrtion wuld bc 
better than block-kvel stratification, rercrrch w u  done at 
the HU-level only. 



NI i s t h e s i z e o f t h e p o ~ n i n l t n t u m l .  Thir 
straturn WU have r higher L: oftbe 

subgroup of intaat. (In tbe r e ,  tbe 
subgroup of intercat is bw-bmnc parwr.) 

Nl is the size of the popuktioa in mtmtum 2. Thir 
stmum will have r bwcr oonceatntion of tbe 
subgroup of intertrt. 

t 1 is the proportion of tbe popuktion in Q.tum 1 
tht is in the subgroup of iutuut. 

t? is the proportion of the population m Q.tum 2 
that is in the subgroup of interat. 

rl istheurnplingnteinrtnhrml. 
rz is the sampling nte in stratum 2. . . 
0,m is the population v w h c c  for r 

within the submup of intcrert in sInhtm 1. 
&o is the population v.rirnce for r . . 

within the rubmur, of intaut in rtnhnn 2. 
el%) is the population vviurce for r popuktion 

chuackristicinttntum 1. 
01%) is the popuktion vviuKv for r po@tion 

characteristic in stratum 2. 
Define 

N 1 = v N I ,  ~ 2 1  
t) = U t2, U 2 1 
rl = k rl, k 2 1 
o l W  = w o21c(), W > 0 
0,4Z) = c oI2(z), C > 0 

Now consider two sampling p h :  
A. Select r simple random sample Erom uch smturn 
with sampling rates r, and r2 (r, 2 rJ such that r(N, + 
N3 = rlNl + rlN, 
B. Select r simple random sample using We r. * 

Thar the ratio of the variances for plan A o v a  plan B 
(i.e. the design effect for oversampling) for r 
characteristic within the subgroup is 

where d(Y) is the population v h a  for r 
characteristic within the subgroup without regard to 
strata. 

It is m i n i  for k = ,/iKv . The compondimg 

d o  for an rttniutc of the tdnl population is g iva  by 

where d(Z) is the population vrrianct for r toW. 
population characteristic. 

If we wish to hold the variance incruse for r total 
population characteristic to a fued mount m c8n Kt 
&=m (where m = 1.05 for r 5% incruse) md solve 
for k. Solving for k we g d  

u8iIlgtbekpnmdetfouadinthiSmy~tbc 
tot.l increase in nriuxx for a total popuhtion 

m. 1990 Redeskn *emwIk R a w & h &  
m a  F- 

I n o u r l a e u c b , w c ~ t h e r o d u c t i w m  
vui.aCeduetoovccumplingmtbe1990SIPP 
rsdaignal pads. only faarcb into ovcrsunpling the 
&w-income population wu done. V u b x  k m a a  
for pawns aged 5S+ arere rd to 5%,10%, and 15% 
wing tbe sampling foimukr.' Tbe o v d  gMl is to 
improve atinvta for rekrred subgroups, witbout 
si&cmt adverse effects to other important ertimrter. 
Raclll thrt with this mdhodobgy we mume r lked 
budgd so sample size mud rermtn 6xcd. 

Thew.kr~mdh0dologyfocuraOntbe 
i m p o w  of subgroup. C.lcukting o p t i d  sampling 
nm using subgroup of interest producer the minimum . - 

v- for r givcn s t d f h t h n .  The subgroup of 
inter#t wae: 

number of Blacks in or nar poverty 
number of Hirpinicr in or nar poverty 
number of fanrldrerdcd bouKholden in or - povaty. 

Ideally, m should use there vrrkbler to form within 
PSU stmtiilcations. Unfortunately, there v.rkbkr wae 
not rvrilable in all casa born the 1990 Cuuus, only 
from r sample of the Cauus. Whar there v.rkbla 
were not rvrihble we used r s& of ruxiliuy vui.bkr. 
kr garcd, ccnsus umpk wer rmde up about 116 of 
the-toW. U.S. population rad more infomution is  
rvrikbk for -us sampk oua for use in 

Cauus mn-sampk cua use ruxilivy variables for 
&atScdon.  Tbe ruxiliuy v.ri.bla for aorrumpk 
asm mrt i d m W  in discussions with d y r t r  within 
the Bureru. These udysts have extauive wrptrieace in 
uulyzing poverty uld other rtlntcd rt.tisticr. Ibe 
following is r list of vuiables used for wMkPSU . . sml lhbon :  

For Cauus sampk cues: Poverty rtrtw (< 150% of 
the poverty threshold'). The ruxiliuy wrirbkr for 
Cauus non-smple cucr ue: 
1. Fanak householder, no s p o w  prtrart with own 



2. Living in a oeatnl city of a metropolitan rrtirticrI - (USA) 
Rentawithreat < $150 
3. Bkck bouvholdcr 

urd 
IiviaginaoartdcityofmMSA 
4. Hispanic housebolder 

ad 
living in a oenbrl city of m MSA 
5. Bkck bouvholdcr 

bousebolder < age 1 8 o r ~ d u n a g e 6 4  
6. Htp.nichowchIda 

housebolder < age 18orgr r r t adun .ge64  
Rereuch oonduded in 27 PSU equivdaits from 1980 

c a u w  d a t ~  showed avenge reductha in vuhce for 
paronr c 150% of poverty, btd B W  < lSO% of 
poverty, total Hirp.nicr < 150% of poverty, .ad 
Fermle-huded howholdm < 150% of poverty of 
24%,38%, 22% and 16% rtrpeclively. Tabk 1 qnrtr  
there results. The d n t i f i d o n  used to get the rerub in 
tabk 1 fixed the variance incrare for penons aged 55+ 
to 5%. By doing this we avoided any significant bu 
for the aged 55+ group. DVe dm looked u 10% and 
15% constraints but there were no signiiknt gains for 
the poverty subgroup overall for the additional bu to 
variances for the aged 55 +I.  Thtre resub w#e very 
similar from PSU to PSU in the racuch. 

We examined the effects of oversampling on thirty- 
five other evaluative variables. We know for gains in 
low-income we will lose in other group, since we .re 
mallocating, not increasing, overall sample. Tabk 1 
also presents the auxiliary variables. Ovtnunpling 
helped variables related to poverty, such u Number of 
Renter Occupied Units with m t  < S 150 which 
received a 27 % decrease in variance. Convenely, 
those variabler related to being afUuent, such u 
incomes grater than $75,000 per year, were hurt by the 
oversampling of low income, receiving a 13% incruse 
in variance. In general, my incrures obsmed arc not 
.krming c o n r i d e ~ g  the variance rtductiom for p o v q  
rcktcd estimates and that CVs for m y  of the middk 
to high income rektcd ituns ue reasonably good in the 
c u m t  SIPP daign. CVs cllcukted from the rrrarch, 
before and after oversampling, arc given in tabk 2. 

Small sample sizes ut of great concern in the SIPP 
da& user community. They wanted a hfty petoart 
increase in sample for low income group out of 
oversampling. With this oversampling mezhodobgy, M 

incruse of 47% wu ~ t n  for Blacks in or nar povcrry, 
36% for Hispanics in or near poverty, 29% for farula  
h u d d  householders in or near poverty, md 22% for all 
penom in or near poverty. Table 3 plwrtntr a t b t c d  
runple size incrtutr, by PSU, for thac churczairticr. 
N. Stratifiition Over T i i t  

The Within-PSU rtlrtification into high and bw 
poverty strata will lose some effiaivarar o v a  time, 
but how fost this will occur and how much of a bu 
there will be in the yean 1990-2005 is uhown.  
Therefore, m a r c h  into how effective the rtntificltion 

~ b g y , t l r e ~ t b e A m a i e r n H o u ~ i n g ~ u m y  
(AHS) drt. fbr the ysur 1974, lW7,1981, ud 1985. 
~ f b r o a t l i n ~ i r m i ~ 8 i n g b t 1 9 7 4 , r o  
analysis B r  only a tew churcsairricr snr pouibk 
using 1974 AHS data. 'Tbsccfore, rrvlyrir amtiuued 
using only 1977-1985 data for 111 daired -. . . 

T b : r t u d y r h o m t h t m o a o f t b e b u i D ~  
o c a a r a d i n t b e h n t 4 y a n . I t a ~ d M  
off andoitm impmvod.Ita8ud 11 yas(raetrble 
4). For~ ,numbaofparoarmornarpovatr  
r b o d  duaga in vuGnce ova time of +S%, +S%, - 
1% f o r 4 ~ a n , 8 ~ , u d l l ~ ~ y . I f  
o a e u r & a  r i m i t r ~ ~ ,  poprktion 
m o v a ~ a g ,  gmwh, &. will exict ia 1995-m u 
1974-1985, the study provider a fair indiatiorr of bow 
much of a bu will occur before phre out of the aew 
SIPP daign in the yar 2005. Tabk 4 summui?rr 
~ d e t e r i o n t i o n f o r a d e c t c d s U o f k c y  
dvnaerirticr over time. 

Tabk 4 ahom that the bu of e f f d c ~ t u  o v a  time 

ovtnunpling. Howcver, any XM,,~ duqu in tbe 
national or regional amnomy could sign%udy affect 
the n u b  lad the effsctivmeu of tbe ovmmpliag. 
Overall, the v.ri.oca for tbe studied ohuuzarrcrcl 

. . 
rbowcdincrcuaof m m o n t h a n 8 %  during 11 yan. 
If 1990-2005 exhibits the ume increrre u 1977-1985 
tbentheeffcdroftimeonthestx&kdonuewtkrge 
-ugh to wanant conwm o v a  future effe&vcDtu of 
the ovenunpling. 

Assuming similar economic conditions is r pretty 
strong assumption that is unlilrely to be tmc. Howcva, 
looking at the worst cue of rvlJkbk data, dre paiod 
1977-1985, we sti l l  have aignificrat pins with the 
rtrrsiticatMn schane. We a n  only artnpokte tht 
losses due to rWificrtion o v a  time for SIPP 1995-2005 
panels will not be eldrcmely worn. Harcc, 
oversampling should be a virbk resource for impmvhg 
SlPP W c s  for the low income poputtion in tbe uait 
frame even with loam over time. 
V. bdiustments for New Conshetion and 

Fnma 
Other effcdr on expeded gains tht will occur tbe 

time of implanentation nruh from two mumu. Tbe 
hnt is that oversampling will not be done in new 
conrtruaion, which is approximrWy 10% of the 
poputtion. Tbe othcr source is that dntidcrtiw of tbe 
utr is u the block kvel. We believe tht &ability at 
the bbck kvel is somewhat higher dun u the bowing 
unit Iml. Howcva, m n  a! the bbdc tml will 
be k r s  effective than howing unit kvel rtntificltion. 

The am h e  is b u t  20% of the poputtion. We 
estimated the eff& of Ulere two fnmer, new 
construction and uu, on expeded variance reducLionr 
for the poverty group in trbk 5 by usuming tht the 
20% population in the am Enmewill r rodvehlfof  



tbe duction of tbe mk frune. llre 10% of population 
intbenewconrtnrctionfnmewilldivenogah6rom 
tbe ovuumpling. The loc~nd column in table 5 rbom 
~chrngerhvutnoer,duetoDeff icieacicrin 
tbe ua and new corutm&on fnmer in the subgroup 
number of Btclrc in or w povaty, numbs of 
Hkp.nicrinornarpovaty,udnumbaofparonsin 
or near povesry of +6%, +2%, .nd +4% rerpsctively. 
Siaci the overrunpling adodology twCrra on 
improvana~ for tbe subgroups, our gatert oocran ir 
with c h n g u  for thore group. 
w. E s t ; m w  

Theatirmtod dudions in  nriurce lor three 
gmupdnubgmupr durkrg tbe 1995-2005 h p J a m a h n  
uegivmintrble5.  Thcreertimrtcddudionsiacludt 
tbekrc~~~tinvuiuroediscuuedin&nVuwetl 
u ~ n o v u - t i r n e  incrrua (the 1971-1985 
period wu chosen since it provided a wmt cue 
rcenuio). Vuiana ductions for number of Bkckr in 
or aeu poverty, number of Hirplnicr in or aeu 
povuty, and number of persons in or w povuty ue 
31%. 20%. and 15% respccfively. Ibevui.Jlce 
ductions for the two subgroups ue krpe amugh to 
benefit in their uulysis. 
W. ksurn~tioq 

The main assumptions used in the rtratcb am: 
1. M d o n  over time for 1995-2005 will be 
comparable to results from the research period of 1974- 
1985. This implies that multa from the 11-year period 
from 1974-1985 m indicative of changer that can be 
expected for the 5 to 15 y a r  period of sample 
implementation. 
2. The size of the average household is two d u b  with 
two children. This assumption wu used only in the 
stratifidon+vtr-time analysis to define poverty 
cutoffs. 
3. Housing unit and block level stability ue usumed to 
be comparable. 
4. There will be pins for pmcticllly all PSUs u 
shown in research. 
5. Housing unit md block level stnuifrution will be 
different with block level stratifiution being inferior. 
6. Housing unit size will vary by stntum. Smum 1 
houreholds (high poverty) are usumed to have a larger 
size of 3.09 penoris per household, while rtntum 2 
bouscholds (low poverty) are assumed to have a 
hourehold size of 2.57 persons per household. '2hir 
assumption wu only used to ulcukte SIPP sample 
sizes: 
7. The m a r c h  included d.tr from 27 metropolitan 
statistical a m  (MSAs). ' h u e  MSAs wert choren 
based on several criteria. Each of the M S h  ntadcd 
block level information SO research could be done at the 
block kvel if desired. As a group, the MSAs provide 8 

mix of rural md urban uas u well as a mix of 
characteristics that wc want to ovaumple. 
W1. Picussion 

Whcn discussions began on whether the SIPP should 
oversample, SIPP data users felt that the SIPP should 
rettle for no less than a 50% increase in runpk sizes 
for total persons with low-income u well u impo-t 
subgroups of persons with low-income. The gains in 

~ l e r i t e f o r p e n o n r u d m b ~ w i t h ~  
w~lishcdwhilelknitingtheincrareinwi.noe 
ofpcr ro~ .0e455+ toonly 5%. riaoethir lroupwu 
amridasddmimponuradytopuumawkb 
&w--. ?~IC only bw-income rubgroup t&t 
r b o m d t h e d a i r e d i o o r ~ ~ # i n ~ r i z e m t h e  
raeucbw the numberofBkdrrh oraarpovuty,  
whiohlbowedrakra~eof47%. Evatif 
w~umplhg in tbc 1990 mMgn doero't give the SlPP 
~ b r o c - P ~ ~ ~ ~ d l ~ 0 ~ Q I T ~ 3 r w p ,  
tbe~ueaitl#igdbMtMditdoapovide 
v r l u r b l e l q l c h c c m ~ l i n g ~ a o u l d i a p o v l .  
n#hobofovasunplinginthefraue. 

During reraroh, we o d e  tbe urumpriw tbu rvhile 
tbc ua hmc wuld h v e  only hrtfthe vui.aCt 
reduoriooc of tbe unit hrme, it would h v e  dl of the 
varhceincraradueto-. 
Implemmtathn win belp decenine the of 
the ua frune much more rccuntely. Imp- 
should rLo belp verify other uruaqths. 

In the r e ,  rtntificrtion of PSUs riDJy Nba 
tbrn in groupr wu primvily due to PSU inserviermr 
workload conmaink. Tbeorrticllly, it h ktta to 
r f n t i f y m r n y P S U s r t o n c c t o d u a ~ ~ o f  
Wtr. Tbe optimum d o  of the mpl ing  rrte in 
ctnturnltothesamplingnteinrrntum2bdliaie 
variation from PSU to PSU. As 8 r ~ d t ,  &ae would 
prob.blybeliolegaininrWifjringrev~PSUsrt 
once, w the implementation pknr axe to dlrtify 
PSUs ntber than fonn group of PSUs and rrnrify 
within the groups. Due to the workbad conrtnincl at 
the PSU level, this pkn u more Uhntageou~ ovad l  
for the SIPP at this time. 

Oversampling hu bcar, lad will prob8bly continue to 
be, an i m p o m  merhodology m the SIPP for improving 
reliability of m y  &cs. Wrth e t y  b u t  tbe 
mliutionofthegainsrt.tedinthisprper,tbeB~u 
has defined a fall-back plm. If the oversampling 
methodology used for the 1995-2005 prnek @a 
snuller gains than expected or if a =If-weighting design 
is just more dethable, 111 of tk 1995-2005 rsdcri 
paneb have a built in option w a nvitch back to a d- 
weighting design cm be accomplished at my h e .  
Currently though, oversampling the kw income 
popukion in the SIFT 1995-2005 sample p a d s  i s  in 
the implanentation stage at the C a w  Bumu. 

Thir paper rcportr g a u d  raultr of raarcb 
undertaken by Carsus B u m  rtlff. The v h  up- 
ue attributable to the authors and do not 
refled thore of the Cauw Bumu. 

mmtu 
(11 Wbberg,  Joseph, 'The Effed of 

Stratification With Differential Sunpling RUa 
on Attriiuter of Sub- of the hputtion', 
Proceedings of the Socd St.tirticr section, 
American St8tiuicrl Auocktion, pp. 429434 
(1973). 

[2) ThevhnceforpenonsU+ wuconrtnined 
since this group wu considerod second m 
i m p o m  only to pnrons < 150% of tbe 
povwty threshold. Ah, Herhh larenkw 
Survey (HIS) oversampling ruarch ia 1980 



p] The poverty threrbold u tbe .mount of 
bowbold home bebw whicb a b w d m l d  m 
co~~idacdinpovaty. Thirthrerboldna 
~ o f ~ W . l n u m b e r o f p e n o o r P t h e  
~ I d r a d t b e n u m b a o f o h i l d r m .  

(41 Thir urumpcion rerubr h d y  minor 
G t m g e s i n t b e r e r u l r r u ~ t "  
~umingapdboureboldsiz~mtbetrwo 
rEntr. 

bundthtvuitocaforparoar65+ in 
poverty iacrruad rignifiantly with a docreuc 
in nrknct for p o w .  For the HIS mttr 
we iDtanrl Cearu Bura maao from R. P. 
Chlrnbutyt"G.M.Shpiroalt itkdWHIS 
Rcduign: D i '  Sunpling to Aehim a 
Reduction in D a n o e  Subgroup 
Vlritnoer.' May 3, 1982. 

I*. 1 - I" S I C  Y). 8'1 * U , 
Le ' -1' -* 



Q r r h r l s t i e  

#l& t n  or nnr Wty 

Iiapmlc r  I n  or m r  
-rtr 
M . r  of ?marr In or 
mr r o w r t y  

W r  of ?ma Ruldlng 
in Urbn Lrw 

IRlb.r of Rantar-0ccrpi.d 
W i t s  with int s S1SO 

k d a r  of Grrr-occrgled 
unit. with v01w . S30,OW 

louaehotds with l a p d r o l d  
Insor: ss5.m - $49,999 

Ilr *ot m i l a b l e  

1 A m w e  of ha *S*. u f n g  h e r f u n  l a r l n g  Swwy OYS) Data 

2 Iki. chnp.. i n  dealen effects ore b a d  m the 4 p a r  p l o d  1977 1981. 

3 I h a e  chvOcr I n  &inn offacts are M m the 8 par period 1977 1985. 

4 lheaa ckulg.. I n  6 . l~ e f f u t s  are basad m Uu 11 p a r  period lWb - W. 

Var iv re  u l th  O w r r q l f n g  
D E ~ F  x IW 

Var iv re  withcut Ornrurpl ing 

Table 5 
L t f u t r  m D a l w ~  E f f a u  (DEffs) Hen ~mr rp l im  

(*I-) 1- (*/-) mEw uim Mind 
W F F  in OEFi I D j u t l n g  fa in #Ff S t m t i f i - t f a  Mjumt. 
Mjuumt' UIrr F m  Ow rim 

M . r  of 81u lu  I n  or 
mu party 

of ,BIapmla I n  
or near poverty 

1 U.im 1980 Crru oat. 

2 Th.u chaqea In design d f u u  m b...d m h. 8 )rv pid 1Qn 1985. This p r i o d  uu d#rn to b. rn wrst au. 




