an l;‘ls‘fﬂl/l:ng (Lﬂbq’)

> library(MatchIt)

Loading required package:
Loading required package:
Loading required package:

Weels 8

Ben Hansen matching ExXs usina MatchIt wrapper . 7
MASS Stat 209 o
optmatch ¢ ‘
Matching "

## MatchIt (Version 2.3-1, built: 2007-10-11)

# Please refer to httg //gking.harvard.edu/matchit for full documentation

>~data(nuclear) FF g€ krom « beat¥; lub/‘a«‘ijoot) > library(boot)

* nuelear > data(nuclear
cost date tl t2 cap pr ne ct bw cum.n pt

1 460.1 68.58 14 46 687 0 1 0 O 14 0 : 06”/16( '“bb[c

2 453.0 67.33 10 73 1065 0 0 1 O 1 0 0]/“3 & \

3 443.2 67.33 10 85 1065 1 0 1 O 1 0 S¢

4 652.3 68.00 11 67 1065 0 1 1 O 12 0 }a“{s

5 642.2 68.00 11 78 1065 1 1 1 0 12 0 V)udgo/'p

24 608.8 70.08 19 58 821 1 0 0 O 3 0

29 284.9 67.83 12 63 886 0 0 0 1 11 1

32 270.7 67.83 7 80 886 1 0 0 1 11 1

> bennuke = subset(nuclear, subset = pt == 0, select = c(date,cap,pr))

> bennukeS$cap =

bennuke$cap - 400 > bennukeSdate

bennukeS$date - 65

> bennuke J

date cap pr date cap pr 177,45
1 3.58 287 O 14 3.92 650 0 SUV?&T- lg&r 13/7/ 6'/(
2 2.33 665 0 15 3.92 450 O 3 M
3 2.33 665 1 16 3.42 378 0 ;"V‘Cl/m
4 3.00 665 O 17 4.50 445 0
5 3.00 665 1 18 3.42 130 1
6 2.92 114 0 19 4.17 690 0 .
7 3.17 422 O 20 3.92 650 1 .
8 3.42 57 0 21 3.75 513 0 7 wiev plw)ﬁ )é)f Ma/)r)ﬂ'@
9 3.42 422 1 22 5.92 428 1 ]
10 3.33 392 O 23 4.67 386 0
11 3.58 160 O 24 5.08 421 1
12 3.75 390 O 25 5.42 138 0
13 3.42 130 O 26 6.08 730 O

I.Z’° [ e P I

> mopt2= matchit(pr ~ date + cap, data = bennuke, method = "optimal", ratio =

> summary (mopt2)
Percent Balance Improvement: w{l“@@ﬁ&) pb"'s Lak

Sample sizes: Control Treated

) -
lots ot options foll  mahal
see Labf wau«tt dws

See Crender all 19 7 heud,
0- " Matched 14 7 f, b
Unmatched 5 0
Discarded 0 0

> #subclass gives you the matching

g reate wmolhety date, then U156

> mopt2.data = match.data(mopt2) > mopt2.data
date cap pr distance weights subclass
2 2.33 665 0 0.3409 1 1
3 2.33 665 1  0.3409 1 1
4 3.00 665 0 0.3513 1 2 9
5 3.00 665 1 0.3513 1 2 wo
6 2.92 114 0 0.1514 1 4 b 14
7 3.17 422 0 0.2518 1 6 wlv
9 3.42 422 1  0.2551 1 3 45
10 3.33 392 0  0.2427 1 3 \u ,cu/
12 3.75 390 0 0.2473 1 3 oV
13 3.42 130 0 0.1601 1 4 ) \,.,5
14 3.92 650 0  0.3590 1 2 b o
15 3.92 450 0  0.2727 1 7 N
17 4.50 445 0  0.2787 1 6
18 3.42 130 1 0.1601 1 4 N
19 4.17 690 0  0.3817 1 5 t o o
20 3.92 650 1  0.3590 1 5 Auu\ ) Uo‘f
21 3.75 513 0  0.2960 1 B ,L v 5
22 5.92 428 1 0.2917 1 6 w\(/t" u/\glb 0@ i
23 4.67 386 0 0.2578 1 7 14
24 5.08 421 1  0.2770 1 4 demend le{!’
26 6.08 730 0  0.4328 1 5 v o Ve
> #this corresponds to hansen slide 45
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Weels, C&

p2 stat209 )] §
> geneq =
> geneq
loglOGrant gender
5.7

W ~OoU B WN
W s g0 W W
WYV WU RO
ERERRs==E ==

# had some
> #outcome

read.table(file="D:\\drr08\\stat209\\week8\\genderdata", header =

Ben Hansen, Gender Equity Example

T)

problems matchit; outcome has to be 1=W, 0=M or do a as.numeric
has to be numeric categorical, not W/M

> mfullgen= matchit(gender ~ Grant, data = geneq, method = "full")

> summary(mfullgen)
Call:
matchit(formula =

Summary of balance for all data:

Means Treated Means Control
0.576 0.339
4.050 4.900

distance
Grant

Summary of balance for matched data:
Means Treated Means Control
0.576 0.532
4.050 4.213

distance
Grant

Percent Balance Improvement:

Mean Diff. eQQ Med eQQ Mean
distance 81.18 53.10 51.96
Grant 80.88 41.18 40.37

Sample sizes:
Control Treated

All 5 4
Matched 5 4
Unmatched 0 0
Discarded 0 0

> mfullgen.dat =
> mfullgen.dat
Grant gender

match.data(mfullgen)

1 5.7 1 0.1561 1.0000
2 4.0 1 0.5903 1.0000
3 3.4 1 0.7484 1.0000
4 3.1 1 0.8103 1.0000
5 545 0 0.1907 0.3125
6 53 0 0.2307 0.3125
7 4.9 0 0.3271 0.3125
8 4.9 0 0.3271 0.3125
9 3.9 0 0.6192 3.7500
> #corresponds to slide, subclass

———

gender ~ Grant, data =

Mean Diff eQQ

0.237
-0.850

Mean Diff eQQ
0.
0.

0.045
-0.163

eQQ Max
-9.927
-20.000

distance weights subclass

L S Sl

0.
0.

geneq, method = "full")

Med eQQ Mean eQQ Max
275 0.252 0.421
850 0.850 1.500
Med eQQ Mean eQQ Max
129 0.121 0.463
500 0.507 1.800

Yee L31w65¢~4

ta ik

AnOpmnmFuHMammngmrmeGemMrEmMy
Example

Men
log4o(Grant)
5.5
53
49
49
3.9

Women
Subject logyo(Grant)

A 57
B 4.0
C 34
D 3.1

As compared to the optimal 1:(1 or 2) match, full matching:
» decreases the largest discrepancy from 1.5t00.8; and
» decreases the sum of discrepancies from 3.8t03.6.

Subject

N<XZS<

In global terms, it gives a tighter match. In local terms, it gives a

much tighter match.
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R version 2.8.1 (2008-12-22) (Lau Lf

> install.packages ("MatchIt")

> data(nuclear)

> bennuke = subset (nuclear, subset = pt == 0, select = c(date,cap,pr))

> bennuke$cap = bennuke$cap - 400 se¢e *hudw}

> bennuke$date = bennuke$date - 65

> attach (bennuke) - .
> moptl= matchit (pr ~ date + cap, data = bennuke, method = "optimal") ay&ma/ V'Lq)lf/h l/
> summary (moptl)

Call:

matchit (formula = pr ~ date + cap, data = bennuke, method = "optimal")

Summary of balance for all data:
Means Treated Means Control SD Control Mean Diff eQQ Med eQQ Mean eQQ Max

distance 0291 0.261 0.083 0.029 0.04 0.045 0.085

date 3.870 3.808 0.881 0.062 0.16 0.153 0.580 BCA/

cap 483.000 403.263 214.182 79.737 65.00 100.143 283.000

Summary of balance for matched data: gf;( Q”/

Means Treated Means Control SD Control Mean Diff eQQ Med eQQ Mean eQQ Max (e
distance 0.291 0.292 0.070 -0.001 0 0.001 0.004 5
date 3.870 3.656 0.823 0.214 0 0.309  1.250 V‘?qﬁh,”
cap 483.000 493.429 195.677 -10.429 0 20.429 85.000 \9
Percent Balance Improvement:

Mean Diff. eQQ Med eQQ Mean eQQ Max \M\U//
distance 95.81 100 97 .29 94.91 Mw
date -245.04 100 -101.87 -115.52 \,\,,/ o
cap 86.92 100 79.60  69.97 Y W Wo
Sample sizes: q& 1% J W

Control Treated V)(/ M‘% b"/‘( 4,’)—

All 19 7 ‘y\a‘ﬁ w0
Matched 7 7 «= only asked fo 111 patio=| oW
Unmatched 12 0
Discarded 0 0
> mopt.data = match.data (moptl) CVC#'I‘C & MQ)“C"'“'P déi—a 5< // S 7‘11‘ ma;‘oh&ﬁ
> mopt.data ‘(Subclars !‘70 L

date cap pr distance weights subclass
2 2.33 665 0 0.3409 1 1
3 2.33 665 1 0.3409 1 1
4 3.00 665 O 0.3513 il 2
5 3.00 665 1 0.:3513 1 2
9 3.42 422 1 02551 1 3
13 3.42 130 O 0.1601 il 4 .
14 3.92 650 O 0.3590 1 5
17 4.50 445 0 0.2787 1 7 A -j’m/”; p(lb"'f"‘dcc e
18 3.42 130 1  0.1601 1 4 < ove.
20 3.92 650 1  0.3590 1 5 A yope 5,47 Sc¢
21 3.75 513 0  0.2960 il 6 |
22 5.92 428 1 0. 2947 1 6
23 4.67 386 O 0.2578 1 3
24 5.08 421 1 0.2770 1 7 Y

ens ity

> glmnuke = glm(pr ~ date + cap, family = binomial, data = bennuke) k MC W G/
> propen = fitted (glmnuke) 9501/(, '03 M')
> propen

1 g) 5 6 7 8 ® 10 11 12 @
0.2089 0.340970.3405 0.3513 0.35L3 0.1514 0.2518 0.1414 0.2551 0.2427 0.1699 0.2473 0.1601 o o\

D 15 16 @D 19 @ &> 25 26
0.3530 0.2727 0.2387 0.2787 0.1601 0.3817 0.3590 0.2960 0.2917 0.2578 0.2770 0.1819 0.4328  ,pybs

dutt

N

> attach (mopt.data)

> names (mopt.data)

[1] "date" weaph “pr" "distance" "weights" "subclass"
> tapply(distance, list(pr,subclass), mean)

1 2 3 4 5 6 7 /0 4&0/‘

: A .257 . 2 : « 2187
0 0.3409 0.3513 0.2578 0.1601 0.3590 0.2960 0.278 OU é(&m

[

0.3409 0.3513 0.2551 0.1601 0.3590 0.2917 0.2770
> tapply(cap, list(pr,subclass), mean)

it 2 3 4 5 6 7 W\/\ (’0
0 665 665 386 130 650 513 445 cd Love o a
1 665 665 422 130 650 428 421 p b /6(/‘445
> tapply(date, list(pr,subclass), mean) HSP"/'“ &( 0')’ 74
12 3 4 5 6 7 l/l | V\y
0 2.33 3 4.67 3.42 3.92 3.75 4.50 /OZ Vna*}'&
1 2.33 3 3.42 3.42 3.92 5.92 5.08

SI%V‘UC
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p. 2 S/M(1207

> mnearl= matchit (pr ~ date + cap, data = bennuke, method = "nearest")
> summary (mnearl) =
Compave witv nearest pelghloor 111

Call: l‘ZQ)lcl/l.
matchit (formula = pr ~ date + cap, data = bennuke, method = "nearest") ’23?
Summary of balance for all data:

Means Treated Means Control SD Control Mean Diff eQQ Med eQQ Mean eQQ Max
distance 0.291 0.261 0.083 0.029 0.04 0.045 0.085
date 3.870 3.808 0.881 0.062 0.16 0153 0.580
cap 483.000 403.263 214.182 79.737 65.00 100.143 283.000
Summary of balance for matched data:

Means Treated Means Control SD Control Mean Diff eQQ Med eQQ Mean eQQ Max
distance 0.291 0.292 0.070 -0.001 } 0 0.001 0.004
date 3.870 3.656 0.823 0.214 0 0.309 1.250
cap 483.000 493.429 195.677 -10.429 0 20.429 85.000
Percent Balance Improvement:

Mean Diff. eQQ Med eQQ Mean eQQ Max
distance 95.81 100 97.29 94.91
date -245.04 100 -101.87 -115.52
cap 86.92 100 79.60 69.97
Sample sizes:

Control Treated

All 19 7
Matched 7 7
Unmatched 12 0
Discarded 0 0

> mnearl.data
> mnearl.data

match.data (mnearl)

date cap pr distance weights A
2 2.33 665 0  0.3409 1 }0\41,
3 2.33 665 1 0.3409 1 Yw U)t'
4 3.00 665 0 0.3513 1 ‘/\&7 - |
5 3.00 665 1 0.3513 1 Sw/né ,c\mw
9 3.42 422 1  0.2551 1 oy
13 3.42 130 0 0.1601 1 e, 'y l")(/
14 3.92 650 0  0.3590 1 'l aM
17 4.50 445 0  0.2787 1 Lk
18 3.42 130 1 0.1601 1 ul\
20 3.92 650 1  0.3590 1 Q,M
21 3.75 513 0 0.2960 1
22 5.92 428 1  0.2917 1
23 4.67 386 0 0.2578 1
24 5.08 421 1  0.2770 1
> —

Rubin An Tnb Med Cochvans ex, matching on Rge

Table 1. Comparison of Mortality Rates for Three Smoking Groups in Three Databases*

United States Study

Vanable Canadian Study — - Jr]ncd Kingdoen Study
Y { e " i ! Cigarette Cigar and
Nonsmokers  Cigarette Cigar and Nonsmokers  Cigarette Cigar anc Nansmokers 3 ‘
. Sr')‘.o;.“ws Pn:)egﬁmol,e’s smokers  Pipe Smaokers Smoxers  Pipe Smoxers
Mortality rates per 1000 N )

;ﬁu%yemiqb 202 205 35.5 1.3 141 20.7 135 135 174
Average age, y 549 505 659 491 A998 55.7 570 532 59.7
Adjusted mortality rates

usng subtlasses, % ) L,

2 subclasses 202 64 240 1 I‘ ! 136 |3:, 11‘;; ::3

3 subclasses 202 283 21.2 1" 128 UQ 135 2 Py

9-11 subclasses 202 295 198 1 148 1no 135 Al
* adapted from Tables 1-3 i Coctran (21

- - -
svoclessfication pIS7 Robin for bias redocton
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