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This appendix documents the Gauss-Seidel algorithm used to simulate the labour supply
responses to increases in marginal tax rates on labour earnings in the presence of dual
job holding and constraints on hours supplied to the main job. For each individual annual
nominal taxable income Y},,., is used to determine their marginal tax rates. Nominal income
is converted to real income using the cost of living deflator P,.

Definitions of the tax system variables are given below.

A;p: Tax Allowance

A, ... Personal Tax Allowance (UK_income_allowance.xls)

Agpa;,: Single Parent Additional Tax Allowance (UK_income_allowance.xls)

Apea,,: Married Couple Additional Tax Allowance (UK _income_allowance.xls)

ATCyp e, : Additional Tax Allowance for Single Parent and Married Couple changed to
tax credits (UK_income_allowance.xls)

ADCy: Adult Credit (taxcredits.xls)

CBy;: Child Benefits (childben.xls)

CCFCy: Child Credit for Family Credit Policy (taxcredits.xls)

CCWFTCy: Child Credit for Working Family Tax Credit (taxcredits.xls)
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CTCy: Child Tax Credit (taxcredits.xls)

CTCraz,,: Maximum Child Tax Credit (taxcredit.xls)

CTCUBy;: Upper Bound Income Threshold on Maximum Child Tax Credit (taxcredit.xls)
CHILDj: Indicator for presence of dependent children

CHILD12;: Indicator for presence of dependent children under 12 years

C'HR30;:: 30-hour Credit (taxcredits.xls)

DP;;: Number of dependent children

DP11;: Number of dependent children under 11 years

DP12;: Number of dependent children under 12 years

DP11_15;4: Number of dependent children between 11 and 15 years

DP16_17;: Number of dependent children between 16 and 17 years

DP18;;: Number of dependent children aged 18 years

DP11_.16;: Number of dependent children between 11 and 16 years

DP17_18;: Number of dependent children between 17 and 18 years

DW'TCj: Indicator variable for receipt of Working Tax Credits

FCy: Family Credit (FamilyCredit_UK)

FCaz;,: Maximum Family Credit (taxcredits.xls)

FCUB;;: Upper Bound Income Threshold for Maximum Family Credit (referred to as
“Applicable Amount” (taxcredits.xls)

H16;: Indicator for 16 or more hours worked per week

H307: Indicator for 30 or more hours worked per week

Y N1;;: Net Income after taxes (includes Child Benefits)

Y NI_FCy: Threshold Net Income beyond which Family Credits are eliminated
YNI_WFTC}: Threshold Net Income beyond which Working Tax Credits are eliminated
Y NI WTC}: Threshold Working Family Net Income beyond which Working Family Tax
Credits are eliminated

YNI_CTCy: First Threshold Working Family Net Income beyond which Maximum Child



Tax Credits are reduced

Y NI CTCy;: Second Threshold Working Family Net Income beyond which Child Tax
Credits are eliminated

W FTCaz,,: Maximum Working Family Credit (referred to as “Applicable Amount”
(taxcredits.xls)

WFTCUBj: Upper Bound Income Threshold for Maximum Working Family Tax Credit
(taxcredits.xls)

W FTC}: Working Family Credit (taxcredits.xls)

WTC;: Working Tax Credit

WTCUB;;: Upper Bound Income Threshold for Maximum Working Tax Credit
(taxcredits.xls)

WTCaz,,: Maximum Working Tax Credit

T.,,: Tax Credits (includes Child Benefits even though these are not technically tax credits )
SPy: Indicator for single parent

M S;;: Marital status indicator for married

Y91, - YO08,;;: Yearly indicators for 1991 to 2008

M1, — M12;: Monthly indicators
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Simulation equations for each labour supply regime are assembled below. The first set
of equations determine the control (historical) solution, and the second set of equations
determine the policy solution. The v parameters in the (Qy;; variables are replaced by their
estimated values.

The historical values of the tax band indicator, tax bands, and marginal tax rate variables

common to all regimes are specified below:
Dyit = 1(0 < Yiaw,, < Yu1,,)
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Dsit = 1(Yva,, < Yiaay,)
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Trit = Tiy, D1it + Trpy Doit + Try,, Dsit
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We impose a menu of exogenous changes in the marginal tax rate schedule for labour

income:
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=14 0) (T D4 + Tuns DB+ Tus DR )
=70, DR+ 78, DR + 7 DR
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=100 < V2O <YV, )7+ 1Yo, < YEO < Yio, )72 +1(Yya, < YE)rE

tazw;t W14t tazw;t Wit taz;t

where 6 = 0.10, 0.15, 0.20.

18



Regime 1 (unconstrained dual job holders)

The historical values of the variables are expressed in terms of estimated parameters and

residuals:
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The first iteration yields
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The second iteration follows next with
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Iterations continue until convergence at the nth iteration:
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The tax policy values of the labour supply and tax variables are
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Regime 2 (unconstrained unitary job holders) The historical values of the variables are

expressed in terms of estimated parameters and residuals:
Yiaw, = 52 ¥ Whiihiy + Iy — Ay)

Y NIy = Wiihii + Ly

1

— 5_2Dlit{ |:7_wlit (Yiaw,, — 5213) + 527111-,5]4

+ Dajy |:7—w1itYU1it + Tw2it Yiazs, — 521t — Yin1,,) + 527’12#@1&]
+ Dsiy |:7—w1itYU1it + Tw2,, Yuo, + Twsit Yiaz, — 520 — Yuo,,) + 527’13it1—it1 }

+CBy
FCy =1(Y NI < FCUBy) % FCpaa,
+1(FCUBy < YNI; < YNI_FCy) * [FCras,, — 0.7 % (Y NI, — FCUBy)|
+1(YNILy > YNIFCy) %0
WFTCy = 1(YNI; < WFTCUBy) % WFTCpas,,
+ I (WFTCUBy < YNI; < YNIWTFCy)x
[W FTCrnag,, — 0.55 % (Y N1y — WFTCU By)]
+1(YNIL; > YNI.WFTCjy) 0
WTCy = 1(Y NIy < WTCUBy) % (H16}; * WTCiaa,,)

+1(WTCUBy < YNI, < YNI.WTCy) « H16,

*

WTCrnas,, — 0.37 % (Y NI, — WTCUBy)

12 3
% (Yosit X Z Mmy + Y 04i + Y05 + Y06 + Y07, + Y08, % Z Mmit>

m=4 m=1

12
—0.39% (YNI; — WTCUBy,) * (Yo&-t > Mml-t) +1(YNIL, > YNI.WTCy) %0

m=4

30



CTCy = 1(Y NIy < CTCUBy) # CTCoaa,

+1(CTCUBy < YNI; < YNI_.CTChy)x

12 07 3
{CTCmW - [0.37 % (YO?)“ £ Mmg+ > Y7y +Y08; %y Mm,-t>

m=4 7=04 m=1

12

+0.39 % Y08y % Y Mmy | x (Y NI — CTCUBy) }
m=4
50000 545

L < . _ -

+1 (YN]CTCM SYNI < — ) -
50000 545 50000

+1 (T <YNI; < YNICTC%) % {5—2 — 0.067 * (YN]it - 5—2)]

+ (YNICTCyy < YNIy) %0

v _ ATCyy ey + FCu + WFTCy + WTCy + CTCy + OBy
cit —
I

ng ‘s T
Q2it =73 — | Dait (Tw2it — Twiit) — Dsiﬂwgit] Yul,, — Dsie(Twsit — Tw?it)yqﬂit

— (1 = 1) Iy — Twit Afy — (1 — Twir) Wiy — T,

cit

&3]

ﬁ/12it = (1 - Twit)W{it (hlit - ’?1) - < ) Q2it - é123\2it - Zl2iﬁ12

1—ao

yh, = Wihig + I, — Dt [Tuwrie Wb — A%) + il
— Doy [Twmyﬂlit + Tw2it (Wﬂ-thut — Al — yq’;lit) + lez‘t]m

T T T I8
— D3y [Twutyzht + Tw2itYys,, + Twsit (Wmhut — Al — yuzit) + TI3it[it] + 1%

31



The first iteration yields
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The second iteration follows next with
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Iterations continue until convergence at the nth iteration:
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Regime 3 (overemployed constrained dual job holders)

The historical values of the variables are expressed in terms of estimated parameters and

residuals:
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The first iteration yields
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The second iteration follows next with
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Iterations continue until convergence at the nth iteration:
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Regime 4 (underemployed constrained dual job holders) The historical values of the vari-

ables are expressed in terms of estimated parameters and residuals:
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The first iteration yields
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The second iteration follows next with
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Iterations continue until convergence at the nth iteration:
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The tax policy values of the labour supply and tax variables are

p _gp(n) p _ _pn) p _ _pn) rp __ rp(n)
P = Noiy s Tupit = Twpit s Trie = Triz > and Yy = Yy

Therefore, the tax policy effects in levels are APho; = hb,, — howy, APTywu = T2 — Twit,

__ P ro__ rp(n)
APy = Trie — TIit) and Apyit =Yt — Yit-

In terms of percentage changes, the tax policy effects are
APhgiy  APTyi APTry APy;,
, , and ——
hait Twg TIy Yit
variables are

The tax policy values of the labour supply and tax

My = B YE, = YR, 72, = 1200, Ty = T2, and o, = 1.

tax;t taxitr ' wit wit t t

Therefore, the tax policy effects in levels are APhyy = hb., — hoy, APYie,, = Y

taxt

- Y;faxita

_ P
ApTwz’t = Twit — Twit, ApTcit

=TP —T,,, and APy, = yb — ys.

In terms of percentage changes, the tax policy effects are

APhgy APYy AP, AP Tcit APy,
, , , , and .
hait Yii Twe T Yit

Cit

62



