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Income and Poverty counts

« SAIPE program in U.S.Census Bureau
(

« the U.S. Census Bureau's Small Area Income and Poverty Estimates
(SAIPE) program provides annual estimates of income and poverty
statistics for all school districts, counties, and states.

« The main objective of this program is to provide estimates of
income and poverty for the administration of federal programs and
the allocation of federal funds to local jurisdictions.

« In addition to these federal programs, state and local programs use
the income and poverty estimates for distributing funds and
managing programs.
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Y X1 e Xp

s (N
gy)=0+e06=XB+u
ERROEREER: Y, = (V. D,.)
&HEOTY:  0=(0,,0,)
e X,y =(Xp.,...,X,,.)
mass  pCf s

rank (X) = p <o, sup [{X}, [<©
ikl

wmoER  u=(u,...u,),e=(e,....e,)
Thehmls
u, ~N(0,a), ¢, ~ N(0,d,), (d,~,d,, : BEAN)
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z=g(y) =sin"'(Qy — 1),6; = sin™*(2p; — 1)

di=1/n;
< HZEH(NBT) :
1')_;‘\"({}%'5) = %[1 + sin((jfm)]‘ (i=1,...,m)
éiEB = (1 — Bi)z,‘ + fj’Lr:.;’
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INA T R EHIGENI<PE L THEHERIICHETT (Hirose, Ghosh, Ghosh.,
2023)

;ti,EB = % [1 +exp(—.q1i(d)/2):sin(éiEB)] ,

* 91 = g1(a) = adi/(a+d;)
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« Hirose, Ghosh, Ghosh (2023)
Def. MSEM#ER :

MY(A) (<)
Mll-(i) (otherwise)
CCT MY(A) = My (R) + My () — by (D)

Myi(A) = 2 (1 — expl—ni(a) )1 + exp(~2a + gy;(a)) cos(2e] 7))
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(i)  P(M; >0)=1,
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gy)=0+e,06=XB+u
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z; = g(yy) = sin™'(2y; — 1),6; = sin"*(2p; — 1),

Yi=Yin, di= z W
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Age Group 2 [25~34 years old]
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Age Group 2 [25~34 years old]

Estimates (Male,25-34/53/444) Estimates (Female,25-34/28/348)
“{- Diectiy-& €BRE v = |- Direct()-> eBRE e
3 3
0 S
B B '
i i |
e uw /—A—\
S = oo W
° '\f“ﬁ ° i
SLil 3 1 ndadd] it
i FLEH RS R AR
"™ 0 RMSE estimates (Female,25-34/28/348)
S|~ Direct EByL1 EByL2 S|~ Direct EBYL1 EBYL2 ‘
o EBRE1-x EBRE2 -+ EBRE1-x EBRE2
e e
H H
P "o
8 8
8
3
2023/9 0BFEEMABEFWEAR 18

Age Group 4 [45~54 years old]
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Age Group 4 [45~54 years old]

Estimates (Male,45-54/84/413) Estimates (Female,45-54/53/312)
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RMSE estimates (Male 45-54/84/413) RMSE estimates (Female,45-54/53/312)
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Age Group 7 [75~ years old]
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Age Group 7 [75~ years old]

Estimates (Male,75-/122/341) Estimates (Female,75-/310/1004)

2{ Drett)-> esRE + EBY =l Diectt)-> eRE 4 EBYML
3
s
B
e
s

Ak Auet A \ Pa A
o TEEL Be #h IAAL
BIRER W o il Vs a8
°
3
0 RMSE estimates (Female,75-/310/1004)
S Diect 5= Direct E8YL1 o EBYL2 |

o BERE1x coR o EBRE1-x E8RE2 |
2 S
H H
Py Py
2 2

2023/9 0BFEEMABEFWEAR 2

9 Similar
< I ) | A
‘ ‘

2023/9 2023F EifE IR LW AR 21
- MEFRFIOBARREENDN ., KWIH/ OF—2 ETY T LRLEFILOBRERE
C IYFLRLEFLTOREEICOVTHELHBEME S
- MEFRAORET v TEER
- SHORE

< AOTF—2 DERERE

- REGE, BATERECOVTERE

« EBPMICRIIF TRILDEHIZT BIZ(...
- R
- ABRE019FEBFEFAR L V5 —HREMEPRER =L OTH B,

20194F 5 TREXE - HEREICA T -REREEHO-HOHRMLEER

« Methodology#843 (2% B % 18K 12758 (REH B L), 22K0I 26 REZER) DR ZERT1-2DTHD.
- AUV A PERFIATAES BB RYELE
sory TS S~ BHT—SHERL > 5 — MURPA L bR ROSDSA L A iR 2

« Casas-Cordero, C., Encin;

FLESE XM

. and Lahiri, . (2015), Poverty Mapping for the Chilean Comunas, In Anlysis of Poverty Data by Small Area Estimation, (Edited by
Mornica Pratesi). Wiley Series in Survey Methodology.

+ Efron, B, & Morris, C. (1975). Data analysis using Stein's estimator and its generalizations. Journal of the American Statistical Association, 70(350), 311-319.

« Fay Ill,R. E, & Herriot, R. A. (1979). Estimates of income for small places: an application of James-Stein procedures to census data. Journal of the American

Statistical Association, 74(366a), 269-277.

« Hirose, M. Y., Ghosh, M., & Ghosh, T. (2023). Arc-sin for binomial sample prop in small area estimation. Statistica Sinica, 33, 705-727.

« Yoshimori, M, & Lahiri, P. (2014). A new adjusted maximum likelihood method for the Fay-Herriot small area model. Journal of Multivariate Analysis, 124, 281~
294.

- FERE (2003 EFCH T IPEFRAIBRRORBISOVT—I—F 0T T7 £hbIc. LB RPRE (EHP), 43(2), 3592,
- FERE 016) PEFRIOREE, 7—F 27 T7E FELORBE, BB XA 13,3353,

"R
HYMBRESTENELE:

2023/9 0BEFHAPEFREE RS 24

2024/8/6



