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11.. Innttrroodduuccttiiooonn



11..11.. .. MMoottiivvaattiioonn

(Un)Affff off rdable housing
SF: Housing accounts foff r 42% of a household’s budget
HK: 220k people live in shoebox apartments (4’ x 6’)
SG: Median private home price — US$1.2 million

“Too bad?”
Motivates government intervention atat ssccaaallee

Amsterdam, Vienna, Israel, Shanghai, Hong Kong…
Today: Focus on pppuuubblliiccc hhoouusssiinngg llootttteerriieeesss iinnn SSiinnggapapoorree



11..22.. WWhheenn ggoovveerrnnmmeennttss pprroovviidede ppuubblliicc hhoouussiinngg……

People wait yyeeararss…
while passing on acaccceeppttababllee bbuutt lleeessss ddeessiirrababllee ggooooddss

We have pprreessscrcriipppttiiiooonnnsss fffoooffff rr wwaiaittlliisstt ddeessiiggnn foff r the poor (Waldinger 2021)…
But what about llootttttteeerriieess

atat ssccaaallleee (80% of residents in Singapore, 1 million apartments)
and how do iinntteerrtteemmppoorraall ttrradadeeoofffffff ssfff matter?



11..33.. SSoommee ccoouunnttrriieess wwiitthh hhoouussiinngg llootttteerriieess



11..44.. Inn tthhee SSiinnggaappoorree pprrooggrraamm……

. To eennccoouuurraaggee hhoommeeoowwnneerrsshhiipp

. the government bbuuiillddss (public) housing

. sold bbeelloooww mmmararkkeett pprrriiiccceess
ddiifffffff eefff rreenntttiiattateeedd by location and apartment size
ppoossssiiibbbllyyy rreesssoolldd on a regulated aftff ermarket

. rationed by qquuarartteerrllyy llootttteerryy over each applicant’s top choice



Examine impacts on vvvaaccaannccyy rraatteess, wwwaaiitt ttiimmeess, and aafffttfff eerrmmaarrkkeeettt ppprrriiicceess

11..55.. RReesseeaarrcchh ququeessttiioonnss

. What are the effects of cchhaannggiinngg aallllooccaattiioonnn rrruuullleeesss for public housing?
“… we manage the building programme carefullyy, including allocatingg
new ats in a faff ir,rr cost-effff eff ctive and efff cient wayy.” (Mah 2011, 29)
CCuurrrreenntt rruulleess: Apply to 1 each period; must accept if win
Incentivizes agents to ssttrraatteeggiiccaallllyy dedellaayy
Consider aalltteerrnnaattiivvee mmeecchhaanniissmm without this property

. What are the effects of bbbuuiilldidinngg sslliigghhttllyy mmoorrree aappaarrrttmmeennnttss?

. (In progress) How do these levers compare to
The pplllaaannnneerr’’ss ssoolluuttiioonn; and
AAllllooccaattiinngg all public housing byy pprriicccee?

(In progress) welfare, affordability, sorting



11..66.. AAggeenndada

Introduce the setting and provide descriptive analysis
Illustrate key source of inefff ciency with theoretical example
Build ddyynnamamiicc chchooiiccee mmooddeell over llootttteerriieesss foff r (new) public housing
Estimate on nnoovveell ddatataa from the SSSiinngggapapoorrreeeanan mmmeeecchhchananiissmmm

(Today) Every nneeww ccoommpplleexx + agg. apps + aftff ermarket transactions
(Estimation in progress) AApppplliiccanantt mmiicrcrooddatataa

RReeeccoovvveerr ppprreefffeefff rreeennnccceess foff r young households & owner-occupiers
EEuuulleerr CCCCPP P mmmeetthhooddsss drastically simplifyff estimation
Key challenge: eennddooggeennoouuss lllootttttteerryy oodddddss & afafttfff eerrmmaarrarkkkeeett pprriicceess
Solution: CCoosstt iinnsssttrrruummmeennttss + PPPooolliicycy ssshhoockckss to subsidies and OO

Evaluate counterfactuals
(Today) Rule changes; building more housing
(In progress) Planner’s problem; Allocating by price; Welfare



1. BBuuiillddiinngg sslliigghhttllyy mmoorree apapararttmmeennntttss ((1100%%)))……

11..77..777 PPrreevviieeww ooff ((oolld)d) rreessuullttss

……mmaayy nnoott aalllleevviiatatee ccoonnggeessttiioonn!!
Some agents wait longer
Vacancies rise; aftff ermarket prices hardly change

Inneeefffffff ccicieennncyycy: Agents “hold out” for competitive developments
Lose future lotteries? Cannot take today’s apartments
Building more apartments can wwwooorrsseenn this problem



2. CChhananggiinngg aallllooccatatiioonn rruulleess ffoofff rr ppuuubbbllliiccc hhhoouuusssiinnnggg………

A strategyproof mechanism eliminating intertemporal risk…

… ccoommpplleemmeennttss iinncrcreeaassiinnggg sssuuppppllyyy

makes poor/rich households wait 8%/23% less
reduces vacancies (12% 7%)
raises prices on the aftff ermarket (>12%)

adadvvananttaaggeess oowwnneeerr-oocccccuuppiieerrss over applicants
If we now build more apartments…

Wait times remain low
Relieves upward pressure on aftermarket prices



2.2. SSeettttiinngg



22..11.. .. TThhee SSiinnggaappoorreeaann hhoouussiinngg mmaarrkkeett



22..22.. HHiissttoorriiccaall ccoonntteexxtt

8800%% of Singaporean households live in government housing

BBuuiilldd-ttoo-oorrrddeerr ((((BBTTOO)))) mechanism, new government apartments (2001-today)

GGGooovvveeerrnnnmmmeeeennnttt oobbjjeeectctiiivvee: Provide “affordable, quality public housing option”

222000222111: 111..111. mmm aparrrtttmmmmeeeennnttts, eessstttt.... vvvvaaalllluuueeee SSSS$$$444444440000bbb

SSS$$$666.333bbb///yyyyyeeeeeaaarrr (UUSS$$44.7b/yeeaarrr)))
AAAdddmmmiiiinnnnniiiisssssttttteeeeerrrreeeeddddd bbbbbyyyyy tttthe Housing and DDeevveeloppmmmeeennnttt BBBooaaaarrrrdddd ((HHHHHDDDDBBBBB,,,, 11119999660000---tttttoodddddaaaayyyyy))

““““SSSSSeeeeelllllsssss””””” 999999999-----yyyyyeeeeeaaaaarrrr lllleeeeaaassses too hhoouuseehoolds assssiigggnnnneeeedddd nnnneeeewwwww aaaappppaaaarrrrttttmmmeennttss
IIIInnnnnttttteeeerrrrmmmmmeeeeeddddiiiiaaaattttteeeeessss rrrreeeeesssaale ooooonnn ((aaffttff eerr))mmaaaarrrrkkkkeeeeettt

Ennccccooouuuurrrraaaagggeee hhhoooommeeoooowwwwnnnneeeerrrrsssshhhhiiiiippppp
““““AAfffffffffffff ooffff rrdddddaabbbbllllleee””:::: 44444xxxxx aaaapppppppplllliiiiccccaaannnnntttt yyyyeeeaaarrrrllllyyyy iinnccoommee
MMMiiinnniiimmiiizzee vvacaancies
… and other objectives



22..33.. EElliiggiibbiilliittyy ffoofff rr tthhee mmeecchhaanniissmm

Applicants apply for BTO as a ffamamfff iillyy uunniitt (typically a married couple)

PPPrrriiiooorriittyyyyyy: Focus on “ rst-timers.”

95% of apartments in desirable neighborhoods reserved for them

OOOnnneee mmmuuusssssttttt bbbee a SSiingaporree ccciiittiiizzeenn;; ttttthhhhheeee ootthhheeerrr aaa cciiiittttiiizzzeeennnn////PPPPRRRR
BBBooottthh aaaaagggggeeeeeddddd 2222211111 yyyyyeears
DDDDoooo nnnnooooottttt oooowwwwwnn rrrreeeeeaaaaallll eeeeessssstttttaaaaattttteeeee iiiinnn SSSingaappoorree oor ooverseaasss
Income S$144,000 a year (60th percentile)



22..44.. AAppaarrttmmeenntt tttyyppeess

UUnniitt ooff ananaaallyyyssiiss: Housing developpment, (location, apartment size) pair
AApppararttmmeenntt ttyyyppppeess

3(4)-room: 2(3) bedrooms, 1 living room
5-room: 3 bedrooms, 1 living room, 1 dining room





33.. DDaaattaa aanndd DDeessccrriipptttiivvee FFaaccttss



33..11.. .. DDaattaa:: TThhee uunniivveerrssee ooff ppuubblliicc hhoouussiinngg ttrraannssaaccttiiooonnss

Mechanism (scraped): 403 developments, 900k+ apps (2010-2023)
Application rates, prices, quantities, nearby amenities
For now: Restrict to 195 developments over 20 periods (2012-2015)

New revision of this paper uses GGoovveerrnnmmeenntt mmiicrcrooddatataa
Secondary market (data.gov.sg): 610k transactions (2000-2023)

Month/year transacted, location, price, year built



55.. MMooddeell:: OOuuttlliinnee ooff PPuubblliicc HHoouussiinngg MMaarrkkeettt
New apartment supply exogenous;
Owner-occupiers sell or not;
Applicants enter one lottery, apply to clearinghouse, wait, or exit



55..11.. .. DDyyyynnaammiicc ee uqqququiilliibbrriiuumm mmoodedell ooff hhoouussiinngg cchhooiiccee

Every period, nneeww hhoouussiinngg ddeevveellooppmmeennttss arrive exogenously.

Exxiissttiinngg oowwnneerr-ooccccuuppiieerrss

In nite horizon, perfeff ct foff resight through 2023
Given the prices they facff e, either

. Sell offff their apartment (tteerrmmiinnnaalll); or

. Continue living in it
Key trade-off: Sell today vs. sell at higher price tomorrow



55..22.. YYoouunngg hhoouusseehhoolldsds

MMMaarrarkkkeeetttsss ccllcleeeaarrar via lottery odds (1 ) and prices (2 )

IIInn niittteee hhhorizonnn, ppppeeerrfeff ct ffooooff rrrreeeessssiiiigggghhhhtttt
DDDiifffffff eff rr bbbyyyy iiiinnnnccccoooommmmeeee,,,, aaaapppppppplllliiiiccccaaaannnntttt aaaggggeee, fffffaaaaammmmfffffffff iiiilllllyyyyyy ssssttttrrruuuccccttttuuurrrreeee
(((IIInnn pprroogggrrrreeessssss: PPeerrsiisssstttteeeennnntttt tttasssstttteeessss ffooff rrr,,rr eeee....gggg...., tttthhhheee wwwweeeesstttt//eeaaaassssttt)))

GGGiivvveeennn ppppprrrrreeeeefffffsssssfffffffff ,,,,, prices and oddddss ooff ssuuccccceessss ooovvveeerrr dddeeeveellloooopppppmmmmeeeeeennnnnttttssss,,,, eeeeiiiiittttthhhheeeerrrr
.... AAAAApppppppppplllllyyyyy fffffooooofffffffff rrrrr ooooonnnne developmmenntt wwiitthin tthhhheee mmmmeeeccchhhaaaannnniiissmmm;;;;
... AAAAApppppppppllyyyyy tttttoooo cccccllllleeeeaaaaarrrrriiinnnnnggggghhhooouuussse;;
... WWWWWaaaaaiiitttt (((((lllliiiivvvveeee wwwwwiitttthhhhh ffffaaaaammmffff illyyy)))); ooorr
... EEEEExxxxiiiittttt tttttooooo ssssseeeeecccccooooonnnnddddaaaarrrryyyy mmmmaaaarrrkkkkeett

Key trade-off: Success odds vs. desirability



77..777 EEssttiimmaattiioonn::: OOOuuttlliinnnee



77..77711.. .. WWhheerree wweee aarree hheeaadededd

Want to recover…

yyyoounnnnnggggg hhhhhooooouuuuusssseeeeehhhhhooooolllllddddd ppppprrrrreeeefffeeeffff rences andd oow wait uuttttiiilliiitttiiieeeessss ((((ddddeeeemmmmmaaaannnndddd))))) aaaaannnnndd
how likely existing homeowners move when home prices rise (supply).

(FAST FORWARD: COUNTERFACTUALS) (FAST FORWARD: ESTIMATION DETAILS)



88..55.. FFuullll dedemmaannd d rreessuullttss

PPararamameetteerrss EEEssstttiiimmmaattateee SSS..EEE..
Constant -2.698*** 1.050
Distance to downtown -0.143*** 0.0470
Distance to metro stop -0.729*** 0.163
Distance to SAP school 0.0291 0.0389
4-room at 1.987*** 0.305
5-room at 1.426*** 0.499
Price -0.855*** 0.291
Resale price 0.569** 0.232
Subsidized development price -3.433** 1.373
Wait cost (Poor) -1.972*** 0.346
Wait cost (Rich) -2.611*** 0.202
N 195



999... CCCoouunntteerrfffaaaffff ccctttuuaaallss
(FAST FORWARD: COUNTERFACTUAL OUTCOMES)



99..11.. .. OOvveerrvviieeww ooff ccoouunntteerrffaafff ccttuuaallss

Today: With old estimates, compare supply increase with new rules.

In progress: Batching; planner’s problem; “better” pricing; welfare

SSSuuuppppppllllyyy:: 1100%% ssuuupppppppppllllyyyy iiiinnnccrreeaaaaasssseeee iiiinnnn ooovvvveeeerrrssssubsssccccrrrriiiibbbbeeeedddd ppprrrroooojjjjeeeecccctttssss
NNNeeewww rrruuullleeeeesssss::: AAApplliicants suubbmmmiiitt pprreefffffeeeeeffffffff rrrrreeeenncceeesss ooovvveeerrr ((((ffffuuutttuuuurrrreeee)))) pppppprrrroooojjjjeeeccccttttssss aaaaannnnndd eeeexxxiiittinngg;;
llllooootttttttteeerrrrryyyyyy ooooooovvvvvvveeeeeeerrrr appaaaaappppppppppplllllliiiiicccananttss clears the mmaarrkket

NNNeeeewwwww rrrrruuuuullllleeeeessss:::: RRRRRuuuunnnnn BBBBTTTTTOOOOO eevverrryyy 6 mmoooonntthhss ((FFerrrrddddoooowwwwsssiiiiaaaannn, LLLeeee, aaannnddd YYYaaaaYYYY pppp 222202233))))
PPPlllllaaaaannnnnnnnneeerrr’’’sss pprrroooobllem: MMMMMaaaaaaxxxxxxiiiiimmmmmiiizzzeee uuuttiilliittaarriannnn wwwweeeeellllfffaaaarffffff e s.ttt. aaapppppppplllliiiccccaaannttttssss oooonly mmaattccchedd
tto ddddeevvvveeeelllloopppmmmmeeeennttss aaaaffffttff eeeerrr tttthhhheeeeeyyy ““““bbbbeeccoommmeeee aaaacccttiivvveee”
Pricing: BTO + prices s.t. in each development, applicant:capacity is 1:1



99..22.. CChhaannggiinngg aallllooccaattiioonn rruulleess

Eliminate intertemporal risk through a vvaarriiaanntt ooff RRSSDD!

In simulations, nd aftermarket prices to clear the market.

. GGGiiivvveennnn ggggguuuuueeeeessssssssss oooooff aaaftff ermarket ppricceess,, allllll aaagggeeennntttsss ttrrruuuutttthhhfffffuuuuullllllllllyyyyy llliissttttt tttthhhhheeeeiiirrrrr
ppppprrrreeeffffeeeeeffff rrrrreeennnnnccccceeesssss ooooovvvvveeeeerrrr (((((eeeeelllliiiiigggggiiibbble) ddeevveellooppmments aaannndddd eeeexxxxiiiittttiiiinnnnnggggg

. At random, each agent assigned preferred development with capacity



99..33.. CCoommppaarriiinngg ccoouunntteerrffaafff ccttuuaall oouuttccoommeess

OOuuttccoommee//CCCFFF BBaasseelliinnee BBuuiilldd:: ++1100%% rruuulleess CCooommbbiinneedd
Vacancies 12%
Wait times Poor: 1.5 years

Rich: 10 months
Aftermarket prices S$460k

16%% 7777%%%% 111100000%%%
0.4% 8888%%%%% 88%%%
3333%%%% 222333%%%% 223%
000..0002222%%%% 111222%%% 9%



1100.. CCooonncclluussiioonn



MMaaiinn tttaaaakkkkeeeaawwaayyss

Next steps: Welfare, Planner’s problem, Pricing

Future research: Optimal public housing location; Use lottery variation to study
outcomes

TTThhhhananankkk yyyyoooouu!!!! (kwokhao [at] nus [dot] edu [dot] sg)

Innnncccrrrcreeeeaaaaaassiiiiiiinnnngggggg ssssuuuuppppppplllyyy is nnnoott aa ppananacaceeaa for congestion
DDeemmmannandd rrreeeessspppooonnnssee can eclipse the supply increase

BBeettttttttteeeeerr rrrrrruuuuullllleeeeess can iiimmpppppppprrrooovvveee aallllooccatatiioonn oouuttccoommeess…
but may rrreeddiiissssstttttttttrrriiibbbuuuttee

Changing rules ccoommpppllleeeeeemmmmmmmeeennttss increasing supply!


