
H******** Linear system of rational expectations equations +

expectational errors. Note that Ext means Etxt+1. ********L
Omegah = HΛstar - Β H1 + ΛaL ΓhL HΛstar - ΓhL;
Omegae = HΛstar - Β ΓeL HΛstar - ΓeL;
DlogΛstart = H1 - H1 - ΦL ΑL-1

 IΛzt + Νzt - Νzt-1 + H1 - ΦL Α IΛqt + Νqt - Νqt-1MM; H* Dlog Λ*,t *L
DlogΛkt = H1 - H1 - ΦL ΑL-1

 IΛzt + Νzt - Νzt-1 + Λqt + Νqt - Νqt-1M; H* Dlog Λk,t *L
EDlogΛstart = H1 - H1 - ΦL ΑL-1 IΡΛz Λzt + HΡΝz - 1L Νzt + H1 - ΦL Α IΡΛq Λqt + IΡΝq - 1M ΝqtMM;
H* EtDlog Λ*,t+1 *L
EDlogΛkt = H1 - H1 - ΦL ΑL-1 IΡΛz Λzt + HΡΝz - 1L Νzt + ΡΛq Λqt + IΡΝq - 1M ΝqtM; H* EtDlog Λk,t+1 *L
REequations = :

H* ---------- Household equations -------------- *L
H* 1. Marginal utility of consumption. *L
Omegah Μht == -IΛstar

2
+ Β H1 + ΛaL Γh

2M cht + Λstar Γh H cht-1 - DlogΛstart L +

Β H1 + ΛaL Γh Λstar H Echt + EDlogΛstartL - Β Γh Λa HΛstar - ΓhL ΡΛa Λat,

H* 2. Residential housing decision *L

qlt + Μht ==
Λa

1 + Λa

ΡΛa Λat + Β H1 + ΛaL IEqlt + EΜhtM + H1 - Β H1 + ΛaLL HΡj jt - LhtL,

H* 3. Labor supply *L
wt + Μht == Ψt + Η nt,

H* 4. Saving decision *L

Μht - Rt ==
Λa

1 + Λa

ΡΛa Λat + EΜht - EDlogΛstart,

H* ---------- Entrepreneur equations -------------- *L
H* 5. Marginal utility of consumption. *L
Omegae Μet ==

-IΛstar
2

+ Β Γe
2M cet + Λstar Γe H cet-1 - DlogΛstart L + Β Γe Λstar H Ecet + EDlogΛstart L,

H* 6. Commercial housing decision *L
qlt + H1 - H1 - IqlL Θ Λstar ΜboeL Μet == Iql Θ Λstar Μboe IΘt + ΜbtM + H1 - Θ Λstar Μboe L EΜet +

H1 - Β - Β Θ ΛaL IEyt - LetM + HΒ + Iql Θ Λstar ΜboeL Eqlt + Iql Θ Λstar Μboe EDlogΛstart,

H* 7. Labor demand *L
wt == yt - nt,

H* 8. Investment decision *L
qkt == ΛK

2
W H it - it-1 + DlogΛkt L - Β ΛK

2
W H Eit - it + EDlogΛkt L,

H* 9. Capital decision *L
qkt + I1 - H1 - IqkL Θ ΘK Λq

-1
ΜboeM Μet �

I1 - Θ ΘK Λq
-1

ΜboeM EΜet + Α Β H1 - ΦL yk IEyt - ktM + Β H1 - ∆L ΛK
-1 I Eqkt - EDlogΛkt M +

Iqk Θ ΘK Λq
-1

Μboe I Μbt + Eqkt + I1 - ΡΝqM Νqt - ΡΛq Λqt + Θt M,
H* 10. Demand for loans or borrowing demand *L

Rt == Μet -
Λa

1 + Λa

Μbt -
1

1 + Λa

I EΜet - EDlogΛstart M,

H* 11. Production function *L
yt + H1 - ΦL Α DlogΛkt � Α Φ Let-1 + Α H1 - ΦL kt-1 + H1 - ΑL nt,

H* 12. Law of motion for capital accumulation *L
kt == H1 - ∆L ΛK

-1 kt-1 + ik it - H1 - ∆L ΛK
-1

DlogΛkt,

H* 13. Budget Hflow of fundsL constraint *L
Α yt + by Â

-1 Hbt - Rt L �

cey cet + iy it + qlLeOY HLet - Let-1L + by Λstar
-1 H bt-1 - DlogΛstart L,

H* 14. Borrowing constraint *L

,



bt == Iql Θt + Iql Θ Λstar qlLeOB I Eqlt + Let + EDlogΛstart M +

Iqk H1 - Θ Λstar qlLeOBL I Eqkt + kt + I1 - ΡΝqM Νqt - ΡΛq Λqt M,

H* ---------- Aggregation equations -------------- *L
H* 15. Resource constraint *L
yt == chy cht + cey cet + iy it,

H* 16. Housing resource constraint *L
0 == Lh Lht + Le Let,

H* ---------- Exogeneous processes -------------- *L
H* We use gj instead of j,

because j is an expression and will be autormatically subtituted in. *L
Λat � ΡΛa Λat-1 + ¶Λat, H* 17. Household patience shock *L
Λzt � ΡΛz Λzt-1 + ¶Λzt, H* 18. Neutral tech trend growth shock *L
Νzt � ΡΝz Νzt-1 + ¶Νzt, H* 19. Neutral tech level shock *L
Λqt � ΡΛq Λqt-1 + ¶Λqt, H* 20. Biased tech trend growth shock *L
Νqt � ΡΝq Νqt-1 + ¶Νqt, H* 21. Biased tech level shock *L
gjt � Ρj gjt-1 + ¶jt, H* 22. Household housing intratemporal HMRSL shock *L
gΨt � ΡΨ gΨt-1 + ¶Ψt, H* 23. Household labor intratemporal HMRSL shock *L
gΘt � ΡΘ gΘt-1 + ¶Θt, H* 24. HBorrowingL collateral shock *L

H* ---------- Expectatonal errors -------------- *L
H* Note that Η has been already used in REequations. *L
cht == Echt-1 + Ηcht, H* 25. Household consumption expectation. *L
cet == Ecet-1 + Ηcet, H* 26. Entrepreneur consumption expectation. *L
Μht == EΜht-1 + ΗΜht, H* 27. Household marginal utility expectation. *L
Μet == EΜet-1 + ΗΜet, H* 28. Entrepreneur marginal utility expectation. *L
qlt == Eqlt-1 + Ηqlt, H* 29. Housing price expectation. *L
yt == Eyt-1 + Ηyt, H* 30. Output expectation. *L
it == Eit-1 + Ηit, H* 31. Investment expectation. *L
qkt == Eqkt-1 + Ηqkt H* 32. Tobin's q expectation. *L

>;
H* Variables *L
x0 = 9qlt, cht, cet, it, nt, Rt, wt, yt, Lht, Let, kt, bt, Μht, Μet, qkt, Μbt, Λat,

Λzt, Νzt, Λqt, Νqt, gjt, gΨt, gΘt, Echt, Ecet, EΜht, EΜet, Eqlt, Eyt, Eit, Eqkt=;
Length@REequationsD
Length@x0D
H* Save forever the following forever for getting rid of hats. *L
H*

REequationsWithNoOverHat=REequations�.OverHat@z_D¦z;

Length@REequationsWithNoOverHatD;
x0hat = :c`t,i

`

t,q
`
t,{

`

t,k
`

t,qk
`

t,uc
`

t,z
`
t,a

`
t,Ξ

`

t,Ec
`

t,Euc
`

t,Ei
`

t,Eqk
`

t>;
x0 = x0hat�.OverHat@z_D¦z;

*L

H*

H* Important trick here:*L
¶t = 9¶z t,¶q t,¶a t,¶Ξ t=;
¶ = ¶t�.Subscript@z_,Times@q_,tDD¦Subscript@ToString@zD<>ToString@qD,tD;

H* The following is yet not working. See

*L
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ComplicatedSubscripts2StringFromMark.nb in �FromMarkFisher. *L
Ηt = 9Ηct,Ηuct,Ηit,Ηyt,Ηqkt=;
Η = Ηt�.Subscript@z_,q__tD¦Subscript@ToString@zD<>ToString@qD,tD;
*L

H* Shocks *L
¶0 = 9¶Λat, ¶Λzt, ¶Νzt, ¶Λqt, ¶Νqt, ¶jt, ¶Ψt, ¶Θt=;
H* Expectational terms *L
Η0 = 9Ηcht, Ηcet, ΗΜht, ΗΜet, Ηqlt, Ηyt, Ηit, Ηqkt=;
H* because Η has been already used in REequations. *L
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