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Table1 
Model admissible household data set by deciles of income for non-retired households, UK 1994/95[1]

0.090.20687160505555115082444071147Decile 10 
(Rich)

0.120.17154493890945378175516641918Decile 9

0.130.16138953368343626576564534614Decile 8

0.140.15122933146742665531685830140Decile 7

0.130.14104552962139574745820526161Decile 6

0.140.13108952591235723831855921184Decile 5

0.140.11119342316332132815986716111Decile 4

0.140.091407620181275918801104011021Decile 3

0.120.06170851760421831194128805918Decile 2

0.130.0514491167872139930146383079Decile 1 
(Poor)

(h)
Indir
ect 
tax 
rate[
8]

(g)
Inco
me 
tax 

rate[7
]

(f)
Leisure
a,[6]

(e)
Consumption
gross of 
indirect taxes
a,[5]

(d)
Indire
ct 
taxes 
paida,[

4]

(c)
Income 

and 
other 
direct 
taxes 

paida,[3]

(b)
Transfe
rsa

(a)
Gross 
of tax 
labor 
incom
ea

Household
s[2]

Notes: All figures in this table noted with superscript a are millions of £, for the tax year 1994/95.

[1] See Appendix 1 for more detail.
[2] These households are grouped by “original” household income as in Economic Trends (1995). Original income is pre tax / pre transfer income.
[3] This includes all social insurance contributions.
[4] This includes VAT and all excises (especially on petrol, tobacco, drink).
[5] This is gross of indirect taxes.
[6] This is from UK time use survey data; leisure time is valued at the net of tax wage.
[7] This includes income tax and social insurance contributions.
[8] This includes the VAT plus specific excise taxes.
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Table 2
Model production and consumption side elasticities, and literature justification

A. Range of labour supply elasticities based on those reported in Killingsworth (1983)

0.32-1.570.15Low

0.38-3.500.3Mid (central case)

0.52-10.51.0High

Range of 
elasticities of 
substitution in 
consumption 
implied for 

household deciles

Labour supply 
elasticity 

assumed for each 
household

Range of  values

B. Range of labour demand elasticities based on those reported in Hamermesh (1993)

0.71-0.58 to -0.67Low

1.32-1.05 to -1.24Mid Range 
(central case)

1.93-1.81 to -2.10High

Elasticity of 
substitution used in 

production

Range of labour 
demand 

elasticities by 
decile

Range
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Welfare gains/losses by decile in terms of Hicksian
EV as a fraction of  base income (with low labour supply elasticity (0.3))

0.06660.06600.05620.067010 rich

0.02700.02530.01540.02729

0.01710.01550.00600.01738

0.00420.0028-0.00590.00447

-0.0066-0.0078-0.0159-0.00646

-0.0146-0.0153-0.0211-0.01435

-0.0303-0.0296-0.0306-0.02994

-0.0430-0.0401-0.0334-0.04243

-0.0493-0.0434-0.0173-0.04852

-0.0591-0.0501-0.0134-0.05811 poor

Heterogeneous Labour model
Labour demand elasticities ranges 
as specified in Table 2 

Low                  Middle                High
(-0.58 to -0.67) (-1.05 to -1.24)     (-1.8 to-2.1)

Homog
eneous 
Labour 
model

Decile
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Welfare gains/losses by decile in terms of Hicksian
EV as a fraction of  base income (with low labour supply elasticity (1.0))

0.06700.0737-0.00250.067610 rich
0.02700.03490.14760.02769
0.01720.02210.07390.01768
0.00450.00660.39080.00477
-0.0061-0.0060-0.1114-0.00616
-0.0140-0.0150-0.3300-0.0145
-0.0294-0.0312-0.2944-0.02954
-0.0421-0.0420-0.2191-0.0423
-0.0486-0.0442-0.0709-0.04812
-0.0585-0.0503-0.0376-0.05771 poor

Heterogeneous Labour model
Labour demand elasticities ranges 
as specified in Table 2 

Low                 Middle                High
(-0.58 to -0.67) (-1.05 to -1.24)     (-1.8 to-2.1)

Homogen
eous 
Labour 
model

Decile
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Welfare gains/losses by households, Hicksian EV as a fraction of  base income

0.06700.06760.06600.06700.06500.066810 rich

0.02700.02760.02530.02720.02440.02709

0.01720.01760.01550.01730.01500.01728

0.00450.00470.00280.00440.00280.00437

-0.0061-0.0061-0.0078-0.0064-0.0075-0.00656

-0.0140-0.0140-0.0153-0.0143-0.0149-0.01445

-0.0294-0.0295-0.0296-0.0299-0.0290-0.03004

-0.0421-0.0420-0.0401-0.0424-0.0395-0.04263

-0.0486-0.0481-0.0434-0.0485-0.0431-0.04862

-0.0585-0.0577-0.0501-0.0581-0.0500-0.05821 poor

Heteroge
neous 
labour  
model

Homogen
eous 
labour  
Model

Heteroge
neous 
labour  
model

Homogen
eous 
labour  
Model

Heteroge
neous 
labour  
model

Homogen
eous 
labour  
Model

Labour supply elasticity (1.0)Labour supply 
elasticity (0.3)

Labour supply 
elasticity (0.15)Decile
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Welfare gains/losses by households, Hicksian EV as a fraction of base income

-0.0338-0.03370.03070.03140.06600.067010 rich
-0.0054-0.00570.02080.02170.02530.02729
0.00610.00580.02250.02350.01550.01738
0.01180.01160.01550.01640.00280.00447
0.01020.01000.00320.0039-0.0078-0.00646
0.01340.0134-0.0014-0.0008-0.0153-0.01435
0.01290.0132-0.0166-0.0167-0.0296-0.02994
0.00960.0101-0.0307-0.0324-0.0401-0.04243
0.00060.0006-0.0434-0.0478-0.0434-0.04852
0.00260.0029-0.0489-0.0551-0.0501-0.05811 poor

Heteroge
neous 
labour  
model

Homogen
eous 
labour  
Model

Heteroge
neous 
labour  
model

Homogen
eous 
labour  
Model

Heteroge
neous 
labour  
model

Homogen
eous 
labour  
Model

Decile

Only sales taxIncome and sales tax
Only income tax
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Appendix 2 
Solution Method of the Model 

 
  Both homogeneous and heterogeneous labour models discussed in this paper are set
up as a mixed complementarity problems and solved in GAMS software using the PATH
solver.  
 Dirkse and Ferris (1995) state the basic idea behind the PATH solver in terms of a "zero
finding problem". For any function F: ℜn → ℜn  with lower bound -∞ ≤  l and an upper 
bound ≤  u ≤ +∞  the problem is to find z ∈ ℜn  such that 

either zi = li       and  Fi (z) ≥ 0 
or      zi = li     and  Fi (z) ≤ 0 
or  li ≤ zi ≤ uI    and Fi(z) = 0 

PATH constructs a solution  using a damped Newton method such as  
)(0

)()( BxB xxFF
Bx

−+==  
where Bx  is the Euclidean projection of  x onto the Box [ ]ulB ,:= . A vector x solves this non-
linear equation only if  Bxz =  solves the MCP. A more detailed explanation of this
algorithm is beyond the scope of this paper, many technical papers on the topic are available
in Ferris's homepage : http://www.cs.wisc.edu/~ferris/. 
 GAMS syntax (Brook, Kendrick and Meeraus (1992)) permits us to generate a non linear
mixed complemetarity model by declaring and assigning sets, data, parameters, variables, 
equations in the model. PATH is invoked by the "OPTION MCP = PATH" statement in the
GAMS code and a command line "solve <model name> using MCP" instructs GAMS to
solve the model using the PATH solver.  We use batch files to compute incidence profiles 
across various scenarios for different values of elasticities and tax rates for households.  
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