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Y 4 atymedats (1 — alphaN_4_a) alphaH 4_a

KA4d.ati

PH,4,CL,tt =

Y 4 aty (1 — alphaH _4.a) mc4_a_ty

H,4,a,tt

(—sigh_4_a) (—sigh_4_a)

Psi 41 aP_1_at; 1—sigh-4-a 4+ Pg; 4.2 a P 2 _a_ty 1—sigh-4-a 4 Pgj 4 3 _aP_3_a_ty 1—sigh-4-a 4 Pgij 4 4 aP 4_a_ty 1—sigh-4-a + Psi 4.5 aP_5_a_t; 1-sigh-4-a

(—sigh_4_a)

+ Psi 4 6_.a P6_a_t; 1—sighd-a + Psj 4.7 aP_T_a_t; 1—sigh-d-a 4+ Pg; 4 8 a P 8 a_ty 1—sigh-4-a 4 Pgsi; 4 9 aP_9_a_ty 1—sigh-d-a

(—(1—sigh-4_a))

HA4lati=HA4at: Psi41.a (

HA42 at; = H 4. a_ty Psi42_a (

(—sigh_4_a)

(—sigh_4_a)

PH,4,CL,tt

P,La,tt

PH 4.at;

P2 _a_t;

1
) I—sighd.a
1
) T—sigh-d_a

(—sigh_4_a)

(—sigh_4_a)

(—sigh-4_a)

+ Psi4.10_.a P_10_a_t; 1-sigh-4-a

(—sigh-4_a)

(—sigh_4_a)

) sigh-4_a
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(112)

(113)

(114)

(115)
(116)

(117)

(118)

(119)

(120)

(121)

(122)

(123)



H_ 43 at;
HA44 aty
H 45 ats
H_46_a_t;
HA4 7 aty
H 48 aty
H 49 ats

H_4.10_a_ts

epsi-4_a_ty
log| ———
epsi-4d_a_ts

= H 4 .at; Psi_43_a
=H4.at; Psi44.a
= H 4. a_ty Psi4.5_a
= H 4_a_t; Psi_46_a
= H_ 4.a_ty Psi4.7_a
=H 4 a_ty Psi_4.8_a
=H 4.at; Psii49.a

= H 4 at; Psi_4_10_a (

= rho_eps_alog (

epsid_a_ti_1

PH4CLtt
P3att

PH_ 4_a_t:
P4 at:

PH 4. a_t;
P.5_a_ty
P6att

PH4CLtt
P7att

PH 4 a_t;
P8 _a_t;

PH 4 _a_t:
P9 _a_t;

(i
(P
(Faair
(s
Sy
(Faair
(Faaie

epsi-4_a_ts

)m
)m
)m
)lfstghlla
)1 S'Lgh4a
)1—<7gh4a
)

1— szgh 4_a

PH 4_a_t; 175157%
P,l(],a,tt

) + shock_epsi_4_a_tt

Cb5.aty =C_aty Psicon5.a | ———

I 5. at; =1_aty Psisinv_5_a (

P.5_a_t;

PI_a_t;
P,5,a,tt

_a_t
N_b5_a_ty = N_a_ti omega_N_5_a (&)

Kb5.aty = K_a_tt omega_-K_5_a (

10

w5S_a_ty

’I”k:,a,tH_l

rk_5_a_ti41

1
T—sigi-a

1
T—upsi_N_a

1
) T—upsi-K-a
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(125)

(126)

(127)

(128)

(129)

(130)

(131)

(132)

(133)

(134)
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Y 5ati:P5ati=P5at;C5.ats+Pb5atilI 5 ats+Pb5ati H1 5 ati+P5ati H25 aty + Pb5.ati H3 5.aty+ P 5_ati H 45 ats
+P5ati H55 ati+Pb5atiH65ats+ P5ati HT75 ati+ Pb5atiH85 ati+ P5atiH95 aty+ Pb5.ati H 105 ats

PH 5 at; = (

Y 5_a_ty = epsi_a_ty epsib_aty (1 — Pen_5_a_tt) (N,S,zz,tzal”’h‘“\]’“t”‘1 K_5._a_ty_q - atphaN-5a

(—sigh_

Psi b 1.a P_1_a_ty 1—sigh-

5-a)
5-a

me_tild_5_a_ty = EM _cost_5_a_ty + mc_5_a_t;
P 5_at; = me_tild_5_a_ty

Y 5_a_t: mec_5_a_tt alphaN 5_a alphaH _5_a

alphaH _5_a
) H75ia7tt1—alphaH,5,a

EM _cost5_aty = P_LEM _a_t; (1 + shock_epsi_carb_int_a_t) carb_int_5_a

H,5,a,tt

(—sigh_5_a) (—sigh_5_a)

(—sigh_-5_a) (—sigh_5_a)

PH.5.at
H.51.aty = H5.at; Psi51.a a4t
P_1_a_t;
PH.5_at
H.52.at; = H.J5.at; Psi5.2.a att
P2 _a_t;
PH.5.at
H.53.at; = H5.at; Psi5.3.a -t
P3_a_ty
PH_5_a_t:

Hb54 at; = H5 ats Psi 5 4_a
P4 _a_t;

Svy
(Fa)
(i)
(i)

11

+ Psi 5. 6_.a P 6_a_t; 1—sigh-5-a + Psi 57 aP_T_at; 1-sigh-5-a + Psi 58 aP 8 a_ty I-sigh Sea

1
1—sigh-5_.a
1
i—sigh_b.a
1
T—sigh_5-a

1
1—sigh-5-a

wS_aty =
N_5_a_t:
Y 5_a-ty me5_a-ty (1 — alphaN_5_a) alphaH_5_a
rk-5_a_ty =
Kb5ati—1
PH. 5.0t — Y 5.at: (1 — alphaH_5_a) mc_5_a_ty

(—sigh_5_a)

(—sigh- > (—sigh-5_-a)

(=sigh-5-a) ¢ sigh5_a
+ Psi 5.10_a P_10_a_t; 1-sigh-5-a )

(—sigh_5_a)
5-a

+ Psi b 2_.aP_2_at; 1-sigh5-a + Psi 5.3_.a P.3_aty 1—sigh-5-a + Psi 5.4 aP_4_a_ty 1—sigh-5-a 4+ Psi 5.5.aP_5_a_ty 1—sigh-

+ Psi5.9.a P 9_a_t; 1-sigh-5-a

—(1—sigh_5_a))

(137)

(138)

(139)
(140)

(141)

(142)

(143)

(144)

(145)

(146)

(147)

(148)

(149)



1
PH_5_a_ty\ T-sigh5a
H.55.at, = H5.aty Psi55.a PHbSats ! (150)
P 5_a_ tt
PH_5.a_t,\ T=sighsa
H5.6.at, = H5.at; Psi56.a ( -« t) e (151)
P_6_a_t;
PHD5 ati\1 TR E
H.5.7.at;=HJ5.at; Psi57.a ( - t) o (152)
P_7_a_t;
PH5.at;\1 on
_a. —sigh_b_a
H.58.at,=H.5_at; Psi58.a ( t) ! (153)
P38.a tt
PH_5.a_t;\ T=sighsa
H.5.9.at; = H5.at; Psi-59.a ( -« t) o (154)
P9_a_t;
1
PH 5 a_t 1—sigh_b_a
H.5.10.at, = H5.at, Psi510.a | 2" ! (155)
P,l(],a,tt
i-5_a_t 15 _a_ty—
log (M) = rho_eps_alog (M) + shock_epsi_5_a_t; (156)
epsi_b_a_ts epsi_b_a_ts
1 I—sigc-a
C_6.a_ty = C_a_t; Psi_con_6_a 7> g (157)
P_6_a_t;
Plat, \ T=sigica
I 6.at; = I_a_t; Psi_inv_6.a (ﬁ) e (158)
P_6_a_t;
t TupsiN
N_6_a_ty = N_a-t; omega_N 6_a (u) P (159)
w_6_a_tt
k.at ToupeiR A
rk_a_ —upsi-Ra
K 6.at; = K_at;omega_K 6_a (7t+1) i (160)
rk_6_a_ti41
Y,G,a,tt P,G,a,tt = P,ﬁ,(l,tt C’,G,a,tt + P,G,(l,tt 1,6,(1,151 + P,6,a,tt H,1,6,a,tt + P,G,a,tt H,2,6,a,tt =+ P,6,a,tt H,3,6,a,tt + P,G,a,tt H,4,6,a,t15 (161)
+P6atiH56.at;+P6_.atiH66.at:+ P6_atiH 7 6_ati+ P6_atiH86_ats+ P6_atiH96_ats+ P 6_atsH_106_a_t:
: - IphaN_6 1—alphaN_6.a “Phatl-6-a 1—alphaH_6
Y 6_a_ty = epsi-a_t; epsi_6_a_t; (1 — Pen_6_a_t;) (N,G,a,tt“ phalN-5-a I¢ 6 q_ty_q-  @PRAN- ’a> H_6_a_t, —@phati-b-a (162)
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PH,G,CL,tt = (

EM _cost_6_a_ty = P_.EM _a_t; (1 + shock_epsi_-carb_int_a_t¢) carb-int_6_a
me_tild_6_a_t; = EM _cost_6_a_t: + mc_6_a_t:
P_6_a_t; = mc_tild_6_a_ts

Y _6_a_-ty mc_6_a_t¢ alphaN _6_a alphaH _6_a

w60ty = N 6_a-t
6-a-ty

Y _6_a-t; mc_6_a-t; (1 — alphaN_6_a) alphaH 6_a

rk_6_a_ty =

K 6_ati—1
PH.6.at; Y 6_a-t; (1 — alphaH_6_a) mc_6_a_t;
H_6_a_t;
(—sigh-6-a) (—sigh-6-a) (—sigh_6_a) (—sigh_6-a)

Psi6_1_aP_1_a_ty 1—sigh6-a 4 Psi 6 2_aP_2_a_ty 1—sigh-6-a 4 Psi 6_3_a P.3_a_ty 1—sigh-b6-a 4 Psi 6_4.a P 4_a_ty 1—sigh-6-a 4 Psi 6_5_a P_5_a_ty 1—sigh-6-a

(—sigh_6_a) (—sigh_6_a) (—sigh_6_a)

(—sigh_6_a)

(—sigh_6_a)

+ Psi6.6_aP_6_a_t; 1—sigh-6-a  Pgi 6_7_aP_T_a_t; 1—sigh-6-a + Pgj 6.8 aP 8 a_ty 1—sigh-6-a + Psi 6_9.aP_9_a_ty 1—sigh-6-a

(—sigh-6-a)

+ Psi6.10_a P_10_a_t; 1—sigh-6-a

1
PH 6_a_t 1—sigh_6-a
H.61.at: = H.6_a_t; Psi_6_1_a at ‘
P_1_a_t;

1
T—sigh6-a

PH.6.at
H.6.2.at; = H6.at; Psi_6-2.a a-te
P2.a tt

P 3_a_ty
1
PH _6_a_ty\ T-sigh6-a

H 64 at; = H 6_a_ty Psi_6_4_a
P4 _a_ty

1
T—sigh-6-a

PH6.a_t
H.6.5.at, = H6.at; Psi6.5.a at
P5_at;

1
1—sigh-6-a

PH _6_a_t:

H66.ati=H6_atsPsi66_a
P_6_a_t;

(Frai’)
(Fa’)
(Fimi’)
(Famn')
(Fani)
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_(1_“917 _6-a))

(
) Ssigh_6_a

(163)
(164)

(165)

(166)

(167)

(168)

(169)

(170)

(171)

(172)

(173)

(174)
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1

PH 6_a_t; \ T—sigh_6_a

H.6.7at; = H6.at; Psi6.7.a  ——2"t !
P,7,a,tt

1

PH 6_a_t; \ T—sigh-6-a

H._6.8.at; = H.6_a_t; Psi_68_a (#) g
P8.at;

PH_6.a.t,\ T=siahoda

H69.at; = H6.ats Psi6.9.a (*7‘”) gh-6-
P9.at;

1
PH 6_a_tt ) T—sigh-6-a

H_6.10_a_t: = H 6_a_ty Psi_6_10_a
P,lo,ll,tt

( epsi_6_a_t; epsi_6_a_t;_1

= rho-eps_alo
epsi,ﬁ,a,ts) P 9 (

- + shock_epsi_6_a_ty
epsi_6_a_ts

1
1 I—sigc-a
C_7.aty =C_aty PsicconT_.a | —— !
P,7,a,tt

1

Pl _a_t T—sigi-

I 7.aty = I_a_ty Psisinv_7T_a bl e
P_T_a_t:

¢ 1

w_a- T—upsi-N-a

N_7_ati = N_a_ti omega_N_7_a Bl ?

w_T_a_ty
1
rk_a_ti41 ) T—upsi-K_a

K. 7.ati = K_atiomega_-K_T_a (7
rk_T_a_ti41

Y 7ati:PT7ati=P7at:C7ats+P7atiI 7T ati+P7ati:H1 7 aty+P T ati H2 7 ati+ P 7.atiH 3 7.at;+ P T_ati H A4 7_a_ts
+PT7ati:Hb5 7Tati+PT7ati H6 7ati+PTatie HT7 7 ati+ P 7atiHS8T7ati+ PTatiHI9 7 aty+ P 7atiH 10-7_at;

alphaH_7_a
Y _7_a_ty = epsi-a_ty epsi_T_a_ty (1 — Pen_T_a_tt) (Nj,a,ttalphaNj’“ K T.ati_1 17‘””}“’1\7’7’“)

EM cost7_aty = P.EM _a_t¢ (1+ shock_epsi_carb_int_a_t¢) carb_int_7_a
me_tild_7T_a_ty = EM _cost_7T_a_ty + mec_7T_a_ty

P_T_a_ty = mc_tild_T_a_t;
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H_7T_a_t l—alphaH_-T_a

(176)

(177)

(178)

(179)

(180)

(181)

(182)

(183)

(184)

(185)

(186)
(187)
(188)
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PH,?,CL,tt = (

w_T_a_ty

rk_T_a_ty =

Y 7_a_tt me_7T_a_ty alphaN _7_a alphaH _7_a

N ,7,(1,1515

Y 7_atimeT.aty (1 —alphaN_7_a) alphaH_7_a

PH 7.at; =

(—sigh-7_a) (—

+ Psi_76_.aP_6_at; 1— “9’17‘1 +Psz77aP7att1*%9h7ﬂ + Psi 78 aP_8_a_ty 1—sigh-T-a + Psi 79 .aP_9_a_ty 1—sigh-7T-a

—(1—sigh-7-a))

H_ 7 1. ats

H_72 ,a,tt

H_73_at:

H. 74 aty

H 75 ,CL,tt

H_76_a_t;

H_ 77 at

H ,7,8,(1,&

K. 7ati_1

Y_7_at: (1 — alphaH_7_a) mc-T_a_tt

H_7_a_t:

sigh_-T_a)

sigh_-7_a)

=H_ 7.aty Psi_7_1_a

= H_7.a_ty Psi_72_a

= H_ 7.a_t; Psi_73_a

= H_ 7_.a_ty Psi_7T 4_a

= H_T_.a_ty Psi_7_5_a

= H_ 7.a_t; Psi.76_a

=H_ 7_.a_ty Psi_7_7_a

= H_T7_a_ty Psi_7_8_a
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(P
Sy
(i
(P
S
Sy
S
S

(—sigh-7_a)

Psi 7 1. aP_1_a_ty 1—sigh-T-a 4 Psi 72 aP_2_a_ty 1—sigh-T-a 4 Psi 7.3_aP.3_a_ty 1— Swh7@ + Psi74.aP_4_aty 1—sigh-T-a + Psi 75 aP_5_a_ty 1—sigh-T-a

(—sigh-7_a)

PH_ 7 a_tt
P_1_a_t;

PH?CLtt
P2att

PH_7_a_t;
P_3_a_t;

PH_ 7 at:
P4 _a_t;

PH?CLtt
P5att

PH_7_a_t:
P_6_a_t;

PH_ 7. att
P_7_a_t;

PH7CL7ft
P_8_a_ty

)
)
)
)
)
)
)
)

1
1—sigh-T-a

1
T—sigh-7-a

1
T—sigh-T-a

1
1—sigh-T-a

1
T—sigh-7-a

1
T—sigh-7-a

1
1—sigh-T-a

1
T—sigh-7-a

(—sigh-7_a)

(—sigh-T_a)

(—sigh_T_a)

+ Psi_7_10_.a P_10_a_t; 1—sigh-7T-a

(—sigh-7_a)

(—sigh-7_a)

(
) sigh-T-a
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1
PH_7_a_ty ) T—sigh_7-a

H79.at; = H7_at; Psi_7T9.a (
P,Q,a,tt

1
PH_ 7_at; ) T—sigh-7-a

H_710_aty = H_T_a_ty Psi_7_10_a
P_10_a_t¢

( epsi_T_a_ty epsi_T_a_ti_1

epsi_T_a_ts

) = rho_eps_alog ( ) + shock_epsi_T_a_ty

epsi_T_a_ts

1
1 I—sigc-a
C8.a_ty = C_a_ty Psi_con_8_a (7) .
P8 _a_t;

1
Pl _a_t; ) T—sigi-a

I8 at; =I_aty Psiinv_8_a (7
P,S,a,tt

1
w_a_t¢ ) T—upsi—-N_a

N_8_a_ty = N_a_ty omega_N _8_a (
w_8_a_tt

1

k_a_t T—upsi_K_a

K 8.ati = K_atiomega_K 8_a JEatir r
rk_8_a_ti+1

Y8ati:P8ati=P8at:C8ati+P8aitiI8ati+P8atiH 18 at;+P8atiH28 ati+ P8.atiH 38 at;+ P8.atiH 48 ats
+P8atitHb58 ati+ P8atiH68 ati+ P8atiH 78 ati+ PS8atiH 88 ati+ P8atiH 98 ati+ P8.atiH 10-8_at;

Y _8_a_ty = epsi-a_t; epsi_8_a_t; (1 — Pen_8_a_tt) (N,S,a,ttalphaN’g’“ K_8_a_ty_q '~ @phaN-8-a

alphaH _8_a
) H78,a,tt17alphaH’8’a

EM cost8.aty = P.EM _a_t; (1+ shock_epsi_carb_int_a_t¢) carb_int_8_a
me_tild_8_a_ty = EM _cost_8_a_ty + mc_8_a_t;
P8_a_t; = mc_tild_8_a_ty

Y 8_a_t: mc_8_a_tt alphaN 8_a alphaH _8_a

w8 _a_ty =
N_8_a_t:
Y _8_a-ti mec_8_a-t; (1 — alphaN_8_a) alphaH 8_a
rk_8_a_ty =
K,S,a,tt_l
PH.8.at, Y 8_at; (1 — alphaH_8.a) mc-8_a_t;

H_8_a_t;
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PH,S,a,tt = (

(—sigh_-8_a) (—sigh_8_a)

Psi 8 1.aP_1_.at; 1—sigh-8-a + Pg; 8 2. aP_2_a_ty 1-sigh-8-a +P5283aP3att1*%9h8a + Psi84.aP 4_a_ty 1-sigh8-a 4 Pgi 8 5.aP_5_a_ty 1—sigh-8-a

(—sigh_8_a)

H,8,1,Cb,tt

H_ 82 a_t

H 83 ats

H,8,4,a,tt

H_ 85 at:

H,8,6,Cb,tt

H8 7 a_t

H_ 88 ats

H,8,9,a,tt

H_8.10_a_t;

(—sigh

(—sigh

-8_a)

(=sigh_8-a) (=sigh_8-a) (=sigh_8-a) (=sigh-8-a)
+ Psi 8 6_aP_6_a_t; 1—sigh-8-a + Pgi 8 7_aP_T_a_t; 1—sigh-8-a + Pgj 8 8 a P 8 a_ty 1—sigh-8-a + Psij 8 9.a P 9_a_ty 1—sigh-8-a

(—=(1—sigh-8_a))

1
PH.8. a.t —sigh-8.a
— HS8.at; Psi81a ( 8-a t) feteneE
P_1_a_t;
1
PH._ T—sigh-8_a
— H.8.at; Psi82.a ( 8-a tt) !
P2_a_t;
1
PH8.a_t;\ Tsighsa
— H8.ats Psi,&:s,a( a4 t)l e
P_3_a_t;
1
PH _ t 1—sigh_8_a
— HB8.at; Psi84da ( 8-a t) !
P4.a tt
PH8.at;\ T—sighsa
— HS8.a.t; Psi8.5.a ( ¢ t) e
P.5_a_ty
PH8.a_t,\ T—sghsa
— H8.at; Psi86.a ( a4 t) s
P 6_a_t;
1
PH8.a_t;\ T=sighsa
— H8.a.t; Psi8.T.a ( a4 t) !
P_T_a_ty
1
PH.8.a.t,\ T=sighsa
— HS8.a.t; Psi88.a ( a4 t) !
P8 _a_t;
1
PH. 8. at,\ T=sighsa
— HB8.at; Psi89.a ( 8-a t) !
P_ 9_a tt

= H 8_a_ty Psi8_10_a (
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PH 8_a_t;

P_10_a_t¢

1
) T—sigh8_a

(—sigh-8_a)

(—sigh-8_a)

(—sigh_8_a)

+ Psi8_10_a P_10_a_t; 1—sigh-8-a

(—sigh_-8_a)

(—sigh-8_a)

) sigh_-8_a
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( epsi_8_a_ty epsi_8_a_ti_1

epsi_8_a_ts

) = rho_eps_alog ( ) + shock_epsi_8_a_ty

epsi_8_a_ts

1 1—sigc-a
C9.aty =C_a_ty Psi_con 9_a (7> g
P9.at;

1
PI_aty ) T—sigi-a

I 9 aty =I_at: Psiinv9_a (7
P 9_a_ts
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