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No6i dung

* MO hinh Multivariate probit

« Ungdung
— V&n x3 hdi va thich rng vdi bién doi khi hau
— Tinh 6n dinh cla su wa thich x3 hoi
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Mo hinh Multivariate probit
* Vidu...

TaBLE |
Summary of Sample Statistics of Participation in Tobacco, Alcohol and Marijuana®

Percent Joint T A M
Participating in: Probability (marginal ) (marginal) (marginal )
T only 1.9 1.9

A only 554 554

M only 0.2 0.2
T and A only 13.8 13.8 13.8

T and M only 0.3 0.3 0.3
A and M only 6.0 6.0 6.0
T and A and M 77 7.7 7.7 7.7
None 14.7

Total 100 237 82.9 14.2

* Measured as percentages of total respondents based on samples from NDSHS (2001) involving over 40 000 individuals, Missing observa-

tions are excluded in calculations.
Zhao, x. and M. Harris (2004) Demand for marijuana, alcohol and tobacco:
participation, levels of consumption and cross-equation correlations. The

Economic Record, 80 (251) 394-410.

M6 hinh Multivariate probit

Vidu: 1 cd nhan 3 lua chon y;=1:chon
y; = 0: khéng chon
Quyét dinh dung chat gy nghién
yo=x'By + y;: Hut thude

v, = x'B, + &, y,: Ubng rugu

: DUng marijuana
V3 =X'Bs+ & ’s & :

1. M6 hinh Probit/Logit
2. M6 hinh Multinomial logit
3. Mb hinh Probit da bién (Multivariate probit model)
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Mo hinh Multivariate probit

Vidu: 1 cd nhan 3 lya chon y;=1:chon
y; = 0: khéng chon
Mua bdo hiém xe 6 t6

yo=xBy+ ey y,: bao hiém tai san nguoi bi nan

: b3o hiém tai san nguwdi gy tai nan
Y2 =x'Br + & V2 guol gay '

: bdo hiém thuwong tich ngudi bi nan
yg _ x.’ﬁg + Sg y3 g g ! -

1. M6 hinh Probit/Logit
2. MO0 hinh Multinomial logit
3. M® hinh Probit da bién (Multivariate probit model)

Mo hinh Multivariate probit

M& hinh 2 phwong trinh:
yi =x181+& vy =1ify; > 0,0 otherwise
Vs = X5 + & v, = 1ify; > 0,0 otherwise
Eleq|x1, x2] = Elez]x1,x,] = 0
Var|e,|xy, x,] = Var[e,|x, x,] =1
Covley, &5]x1, %] = p

U'éc lwgng maximum likelihood (Xem Greene
(2003, p. 710)

Kiém dinh hé sb twong quan bang 0 (Xem Greene
(2003, p. 712)

Tinh toan hé sé tac dong (marginal effects)
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Nghién ctru tinh huéng 1: Thich &rng bién doi khi
hau va vén xa hoi

Ap Gidng Trém, xa An Ngai Tay, huyén Ba tri, Bén tre

* Trinh d6 van hoéa thap (1dp 5)

Q

* Dién tich dat canh tdc nhé (0.47 hecta), cht yéu trong I
* Thu nhap tir ndng nghiép/téng thu nhap = 0.4
* Thu nhép trung binh thang 1.8 triéu déng

« Nudc bién dang
* Lvgng mua gidm

* Thoi tiét thay déi bat thuong

* Tan suat cac con b3o tang

Po lwdrng cac bién phap thich rng bién ddi khi hau

* Chon lya cac bién phap:

Bién phap S6 lwgng Phan tram
Hoat déng néng nghiép
Thay d8i lich gieo tréng 112 56.0%
Thay d8i gi6ng va loai ciy trong 77 38.5%
Thay d6i phuong phap canh tac 80 40.0%

St dung nude sinh hoat

Pau tu hé théng trit nudc mua 149 74.5%

Thay d6i cach thire sir dung nwéc 102 51.0%
Dé phong béo lut

Stra chita, gia ¢6 nha 127 63.5%
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Von xa ho
* 4 chisd do lwong vén x3 hoi:

o Thé ché chinh thirc (Formal institution): s6 lwgng cac t6 chirc doan
thé& ma cac thanh vién gia dinh tham gia

o Thé ché phi chinh thirc (Informal institution): s6 lwgng ban than

o Long tin (Trust): thang do 5 mirc dd ddi vdi nhan dinh “Pa s& moi
ngudi séng & dia phuong nay déu tin duoc”

o Hop tac (cooperation): do luvdng bang thuc nghiém hang héa cong
(public good experiments)

Trung Phuong sai Toi Téi da
binh thiéu
Thé ché chinh thirc 0.91 1.09 0 6
Thé ché& phi chinhthirc 3.91 5.05 0 40
Long tin 3.18 1.21 1 5
Hop tac 5.27 2.37 0 510

L4y mau va m6 hinh kinh té lwgng
* 200 quan sat tw mot ap

x/ —a+ZBlsc +Zyls + &l

x1: thay ddi lich gieo trong
x?: thay d&i gidng cay trong
x3: thay d6i phwong thirc canh tac
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Stata

mvprobit equationl eguation2 ... eguationl [uﬁez‘ghr] [if m:p] [in mnge]
[, draws(#) seed(#) betal atrhoO(matriz_name) robust

cluster(varname) constraints(numlist) level (#) maj?imize,opiions}

mvppred newvarname_prefic [if e.Tp] [in mngﬁ] {, sfm‘isfif]

where statistic is one of

xb the linear prediction for each equation: the defanlt.

stdp the standard error of the linear predictions for each equation.
pmarg the marginal success probability for each equation.

pall  the joint probabilities: (i) Pr(yim =1, forallm=1....,] M), and
o (i) Pr(yim =0, for all m=1...., M)

Stata

* mvprobit (calsea=fassoc networkl trustl erscall0
incratio income lands nlabor agel edul genhead)

(diversify=fassoc network1 trust1 erscal10
incratio income lands nlabor agel edul genhead)

(technique=fassoc network1 trust1 erscal10
incratio income lands nlabor agel edul genhead)

if lands>0,dr(200)
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mvprobit (calsea=fassoc networkl trustl erscall0 incratio income lands nlabor
agel edul genhead) (diversify=fassoc networkl trustl erscall0 incratio income
Tands nlabor agel edul genhead) (technique=fassoc networkl trustl erscall0 inc
ratio income lands nlabor agel edul genhead) if lands>0,dr(200)

vV

Iteration log likelihood -336.50942
Iteration log Tikelihood = -321.42044
Iteration log likelihood -320.01735
Iteration log likelihood -319.99644
Iteration 4: Tlog Tikelihood -319.99644
Multivariate probit (MsL, # draws = 200) Number of obs 182
wald chi2(33) 50.84
Log Tikelihood = -319.99644 Prob > chi2 = 0.0244
coef. std. Err. z P>z [95% conf. Intervall
calsea
fassoc .4252417 .340429 1.25 0.212 -.2419869 1.09247
networkl -.0282247 .0195666 -1.44 0.149 - .010125
trustl 0697697 0846292 0.82 .410 L2351
erscall0 -.0781282 0446331 -1.75 080 - 009351
incratio 009877 3939525 .56 010 . 782!
income 1476862 0897402 1.65 .100 .323573
lands 0220299 0396722 -0.56 579 - .055726.
nlabor 1799918 0765712 2.35 .019 .330068
agel 0105779 0081571 1.30 .195 - .026565
edu .2562225 .1533545 1.67 .095 - .556791
genhead -.0025506 .2151181 -0.01 .991 - .419073
—cor -1.632945 .7690283 -2.12 0.034 - -.125677
diversify
.649408 .3154337 2.06 0.040 .0311692 1.267647
networkl -.0231147 0208312 -1.11 .267 0639431 .0177136
trustl -.07103 0849031 -0.84 .403 2374371 .095377
erscall0 -.0437427 0441362 -0.99 322 -.1302: .0427627
incratio .5222271 3946196 1.32 186 2512131 1.295667
income .0504011 0856739 0.59 556 1175166 .218318¢
lands -.0595109 040668 -1.46 .143 -.1392187 .020196
nlabor 2469802 0764701 3.23 .001 0971016 -396858¢
agel .0133223 .0082097 1.62 .105 -.0027684 .02941.
edul 2504178 1473457 .70 089 -.0383744 .5392
genhead 271463 .2165332 -1.25 .210 -.6958602 .152934;
_col -1.557148 .7513984 -2.07 038 -3.029862 -.084434
technique
fassoc .0538818 .3183559 0.17 0.866 -.5700843 7784
networkl 0511971 0224674 2.28 0.023 .0071618 .0952324
trustl 0664082 0833587 0.80 .426 - .2297882
erscall0 -.0639656 0432682 -1.48 139 .0208385
incratio 7388527 3765767 1.96 .050 1.476929
income 0725346 0851814 0.85 .394 239487
lands -.0168543 0394183 -0.43 .669 .0604041
nlabor 0376483 0737041 0.51 609 .1821057
agel .0092. 0078557 1.17 .241 .0246159
edul -.0171921 44057 -0.12 .905 .2651543
genhead .1203093 .2115513 .57 570 -.5349423 .2943236
—cons -1.025221 .7430999 -1.38 168 -2.481671 .4312277
/atrho2l .5815303 .1432896 4.06 0.000 .3006878 .8623729
/atrho31l .4322376 .1359062 3.18 0.001 .1658664 .6986089
/atrho32 .3452527 .1293109 2.67 0.008 .0918079 .5986975
rho21 .5237768 .1039793 5.04 0.000 .2919419 .6974782
rho31 .4071896 .1133725 3.59 0.000 .1643619 .603484
rho32 .3321587 .1150441 2.89 0.004 .0915509 .5361221
Likelihood ratio test of rho2l = rho3l = rho32 = 0: 13
chi2(3) = 33.026 Prob > chi2 = 0.0000
Tinh hé Nt’ do bié
apP '
y[ yj'iyerlrxj:xk CI)3
e ME = — (23
! r r r
14
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Tinh hé s6 tac dong bién
(Marginal effects)

 Xac suat khéng diéu kién (unconditional
probabilities of adaptation)
OE (yi|x)/0x; = o(x'B;) X By
 Xac xuat cé diéu kién va két hop (joint and
conditional probabilities of adaptation)
aP(yl = 1|yj = 1,yk = 0; x,;,x}-,xk)
0x

ME =

Stata

predict xb1, xb eq(#1)
quietly summarize xb1
scalar meanxbl=r(mean)
scalar phi=normalden(meanxb1)
nlcom _b[fassoc]*phi
nlcom _b[network1]*phi
nlcom _b[trustl]*phi
nlcom _b[erscal10]*phi
nlcom _b[incratio]*phi
nlcom _b[income]*phi
nlcom _b[lands]*phi
nlcom _b[nlabor]*phi
nlcom _b[agel]*phi
nlcom _b[edul]*phi
nlcom _b[genhead]*phi




U'éc lwrong mo hinh Multivariate Probit chon lwa bién phap thich (rng

trong nong nghiép

Bién sé M4 hinh 1 M6 hinh 2
Bién phuthuéc  Thayddilich Thay déi Thaydéi  Thay déilich Thay ddi Thay d6i
gieotrong  gidbngcdy phuongthlirc gieotréong gidngcdy phwong thirc
tréng canh tac tréng canh tic
Thché chinh thire 0.164 0.243** 0.018 - - -
Phi chinh thirc -0.011 -0.009 0.020** - - -
Long tin 0.027 -0.027 0.026 - - -
Hop tac -0.030* -0.017 -0.025 - - -
Nhan thirc - - - -0.010 0.028 0.010
Tin tuwé'ng - - - 0.013 0.207** -0.044
Phu thuéc NN 0.390** 0.198 0.288* 0.287* 0.176 0.261*
Thu nhap 0.057 0.017 0.027 0.043 -0.002 0.029
Dién tich dat -0.009 -0.023 -0.007 -0.001 -0.021 -0.005
S6 lao déng 0.070** 0.096*** 0.015 0.076***  0.110%** 0.017
Tudi 0.004 0.005 0.004 0.004 0.006* 0.003
Gido duc 0.099* 0.097* -0.005 0.094 0.072 0.033
Gi&i tinh chd hd 0.001 -0.102 -0.045 -0.012 -0.135 -0.052

Py, = 0.524%**
Py = 0.407%**
Py3 = 0.332%%*
N =182

P, = 0.545%**
pys = 0.392%**
pys = 0.317%%*

Nghién ciru tinh hudng 2: Tinh 8n dinh cha sw
wa thich xa hoi (Stability of social preferences)

Ly thuyét kinh té truyén

théng
- Duyly
- ich ky

- Mai trwdng phi xa hoi

Kinh té hoc hanh vi

- Vitha

Phi ly trf

Mbi trwdng x& hoi

Sw wa thich xa héi: quan tam dén lgi ich ban than va
loi ich cha ngudi khac
Vi tha (altruism)

« Khéng thich bét binh dang (Inequality aversion)
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Su va thich xa h6éi nam 2005

* Doéng gdp ty nguyén

* 3 ngudidithu tién

» Céng bd thdng tin déng gép cho moi ngudi
+ K&t qua: xay cau gb

T T
100 200 300
Contribution in 2005
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Su va thich xa h6éi 2009
¢ Cau gob bi hu hdng
* Thinghiém hang hda cong cho 200 ho:
— Trao 400.000 ddng cho moi hd gia dinh
— Gia dinh muén déng gép bao nhiéu dé xay cau?
— Tinh thé tién thodi lvdng nan x3 hdi: cd thé khong
dong gép ma van st dung dugc cay cau
— Mtrc ddéng gbp do ludng sy va thich xa hoi

U KENH Ciljn AP CIDNG TROM

E I
~ per .

Su va thich xa h6i 2010

* Ty nguyén ddéng gdép cong lao dong xay cau
e Hai nguwoi di van dong

* 19% s6 ho gia dinh khdng c6 trong danh sach
van dong

2
Contribution in 2010

1/3/2012

11



Két qua...

Dong gop trung binh trong 3 thi nghiém

Thi nghiém Trung Dbéléch % déng  Toi Toi da
binh tiédu gop0  thiéu
chuan

2005 (ngan dong) 39.45 55.80 0.47 0 300
2009 (ngan déng) 270.85 127.52  0.02 0 400
2010 (ngay cong, toan 0.40 0.85 0.77 0 3.5
bd mau)

2010 (ngay cong, mau 0.50 0.92 0.71 0 3.5
gidi han)

K&t qua: phan tich phi tham s6

Hé sé turong quan

Toan bd mau (N = 200)

bdng gdép 2005 Ddng gép 2009 bong gép 2010
boéng gdép 2005 1.00
Doéng gbp 2009 0.30°"" 1.00
boéng gép 2010 0.417" 0.19""" 1.00

M3u gidi han (N = 163)

Pbng gdp 2005 Pdng gdp 2009 bdng gép 2010
bong gop 2005 1.00
Déng gép 2009 031" 1.00
boéng gép 2010 0.41"" 0.23"" 1.00
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Phan tich tham s&: M6 hinh Multivariate Tobit

Vo =x'B+ e y,: déng gop 2005
V2 =x'fo+ & y,: déng goép 2009
y2 =x'Ba+ & y3: déng gép 2010

E[e|x] = E[e;|x] = E[e3lx] = 0
Varle|x] = Var[e;|x] = Var[e]x] = 1

Covley, &lx] = py
Covlez, e3lx] = pa3
Covley, e3lx] = py3

Stata

***Khdng c6 bién s6

mvtobit (contri05 =) (contri09 =) (contril0 =), draw(200)
***hién s6 lién quan tdi cdy ciu

mvtobit (contri05 = brid1 brid2 brid3 brid4 )

(contri09 = brid1 brid2 brid3 brid4 treatH treatL treat5 treat4
day dNN dVM dDL dCT dPT dHN dNH dDT dTT dLD dHL dTH dTD dTA)

(contril0 = brid1 brid2 brid3 brid4), draw(200)
*** t3t cd bién sd

mvtobit (contri05 = size agel genhead edul incs landrice mem assoc
brid1 brid2 brid3 brid4)

(contri09 = size agel genhead edul incs landrice mem assoc
brid1 brid2 brid3 brid4 treatH treatL treat5 treat4 day dNN dVM dDL
dCT dPT dHN dNH dDT dTT dLD dHL dTH dTD dTA)

(contril0 = size agel genhead edul incs landrice mem assoc

brid1 brid2 brid3 brid4, draw(200) 26

1/3/2012
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Két qua...

Khong cé bién sb (ngoai trirhing  Chi bién s6 lién quan dén Tat ca bién sb
s6) cy cau
2005 2009 2010 2005 2009 2010 2005 2009 2010
Mau han ché (N = 163)

2005 1 1 1
2009 0.29 1 0.26 1 0.21 1

(0.08)™" (0.09)™ (0.09)”
2010 0.50 0.31 1 0.47 0.27 1 0.42 0.21 1

________________________ 008" 09T 08T 0107 (0097 (0107
LR test of 45.389 35.181 24.169
independence
p-value 0.000 0.000 0.000
Toan b mau (N = 200)

2005 1 1 1
2009 0.30 1 0.27 1 0.22 1

007" (0.08)™ (0.08)"
2010 0.51 0.27 1 0.48 0.25 1 0.44 0.19 1

________________________ QO™ 0T 0087 (0097 (0097 (0107

LR test of 50.439 40.487 27.759
independence
p-value 0.000 0.000 0.000

Két luan

* MO0 hinh multivariate probit/tobit thuéc nhom
mo hinh lua chon r&i rac (models for discrete
choice)

* Hé théng phuong trinh, phan du (€) tuwong
guan vdi nhau. Hai muc dich:

— Tinh dén dnh hwdng cla cac yéu té khdong quan
sat duoc dén cac quyét dinh khac nhau

— Phan du nhu [a mét thudce do, su twong quan
gilra cac thudc do

28
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