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APPENDIX B 

B.1 TEACHER WAGE CORRECTION  

In our main specification we use the mean of the 𝑙𝑛(𝑤𝑎𝑔𝑒) for male non manual workers from the local area 

as our outside wages, obtained from ASHE. Define this outside wage for each school s in region r at time t 

as 𝑂𝑊𝑠𝑟𝑡 . As a robustness check to our overall findings, we use a wage correction to adjust for the fact that 

teachers have different observable characteristics to non-teachers. To do this, we run a wage regression of the 

form: 

     𝑊𝑖𝑡 = 𝛽0 + 𝑋𝑖𝑡
′ 𝛾 + 𝜇𝑡 + 𝜀𝑖𝑡     [B1] 

where  𝑊𝑖𝑡 is the wage of worker i at time t, 𝑋’ is a vector of worker specific characteristics, including age, age 

squared, a set of highest education dummies and a set of ethnicity dummies, and 𝜇𝑡 is a set of year dummies. 

 Equation (B1) is estimated using pooled quarterly data from the LFS from 1997-2006 to match the years used 

in the main specification. The estimated coefficients are used to estimate a predicted counterfactual wage for 

teachers, �̂�𝑖𝑡
𝑇.  Counterfactual and actual teacher wages are then aggregated at Government Office Region 

(GOR) level for two periods, 1997-2001 and 2002-2006. The corrected outside wage, 𝑂�̃�𝑠𝑟𝑡 is equal to:  

     𝑂�̃�𝑠𝑟𝑡 = 𝑂𝑊𝑠𝑟𝑡 + ln (
�̂�𝑟𝑡

𝑇

𝑊𝑟𝑡
𝑇 )     [B2] 

since the uncorrected outside wage is in logarithms.  

B.2. ESTIMATION ISSUES 

We present a simple representative model highlighting why there is likely to be a distributed lagged effect of 

the outside wage on final attainment and why high levels of serial correlation are likely to be present in a 

schools’ annual exam results. To begin, we allow the cohort level average KS4 results within each school in 

year t to depend on a weighted sum of five years of unobserved value added to the cohort in each year they 

are in the school1:  

𝐾𝑆4𝑡 = Π1𝑉𝐴1,𝑡−4 + Π2𝑉𝐴2,𝑡−3 + Π3𝑉𝐴3,𝑡−2 + Π4𝑉𝐴4,𝑡−1 + Π5𝑉𝐴5,𝑡           [B3] 

Where VA is the average value added to the cohort taking exams at time t in school year m, at time n.2 The Π’s 

are numerical weights. We model value added in school year m to be equal to a school effect common to all 

pupils in the school plus an idiosyncratic cohort shock:  

     𝑉𝐴𝑚,𝑛 = VAS𝑛 + 𝜖𝑚,𝑛            [B4] 

Shocks to outside wages will affect the whole school rather than just the final year cohort. We allow these 

school level shocks to be dependent on lagged outside wages and a school level time-invariant fixed effect, so 

that:  

     𝑉𝐴𝑆𝑛 = ∑ 𝜆𝑘𝑊𝑛−𝑘 + 𝑆
𝑝
𝑘=1     [B5] 

Where W is the outside wage and S is the school level fixed effect. This lagged structure allows teachers to 

adjust to wage shocks over time. Putting equations (B5) and (B4) into (B3) gives: 

                                                           
1 For notational purposes, we omit an additional subscript denoting the school.  
2 Where n = t – 5 + m 
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   𝑉𝐴𝑆𝑛 = ∑ Π𝑘({∑ 𝜆𝑙𝑊𝑡−5+𝑘−𝑙
𝑝
𝑙=1 } + 𝑆 + 𝜖𝑖,𝑡−5+𝑘)5

𝑘=1     [B6] 

For simplicity, we restrict the model so school level value added in a given school year is affected only by the 

wage the year before, so p=1 in equation (B6). The final exam result for the cohort at the end of their fifth year 

of secondary school at time t will then be:  

    𝐾𝑆4𝑡 = ∑ Π𝑘{𝜆1𝑊𝑡−6+𝑘 + 𝑆 + 𝜖𝑖,𝑡−5+𝑘}5
𝑘=1     [B7] 

                                               ⟹ 𝐾𝑆4𝑡 = ∑ Π𝑘𝑊𝑡−6+𝑘 + ∑ Π𝑘{𝑆 + 𝜖𝑖,𝑡−5+𝑘}5
𝑘=1

5
𝑘=1     [B8] 

It seems reasonable to place restrictions on the parameters so that early years contribute less to the final KS4 

grade than later years. However, unless the restriction is that Π𝑘 = 0 ∀ 𝑘 ∈ {1, … ,4}, it is clear that lagged 

values of the outside wage will affect KS4 exam performance. It is also clear that we will observe high serial 

correlation in KS4 results and highly serially correlated errors. Thus regressing KS4 exam results on the first lag 

on outside wages is unlikely to yield reliable results due to omitted variable bias and serial correlation.  

In principle we could estimate (B8). But it is difficult to identify all the coefficients on the lagged wages as 

these may evolve slowly. For the same reason, fixed effects estimates of (B8) may not give good estimates of 

the individual wage effects. In our analysis we therefore assume common effects in lagged wages. However, 

here we estimate (B8) directly in Table B1. Even if the estimate of each specific lag is poor, if our hypothesis is 

correct, the sum of the coefficients should be negative. In columns (1) and (2) we show the estimates of (B8). 

Column [1] presents the OLS estimates and column [2] the fixed effects estimates. Both columns show a 

negative effect of wages for several of the lags individually. At the bottom the estimates, we show the 

estimated average effect of all the lags. This is also negative for both OLS and fixed effects and significant in 

the OLS case. Below this we present tests for serial correlation, which show high levels of serial correlation in 

wages lagged upto 5 years.  
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Table B1: Wage Dynamics and Serial Correlation 
Estimation with 6 lags of outside wage 

  
  

  OLS FE 

Outside Wage 
(t-1) 

0.251* 0.248** 

(0.128) (0.114) 

Outside Wage 
(t-2) 

-0.115 -0.053 

(0.131) (0.131) 

Outside Wage 
(t-3) 

0.152 0.155 

(0.106) (0.120) 

Outside Wage 
(t-4) 

0.042 0.107 

(0.153) (0.166) 

Outside Wage 
(t-5) 

-0.160 -0.180 

(0.132) (0.152) 

Outside Wage 
(t-6) 

-0.598*** -0.483*** 

(0.191) (0.181) 

Sum Outside 
Wage 

-0.428** -0.206 

(0.21) (0.457) 

SC Test AR(1) -21.544*** -34.357*** 

 
[0.000] [0.000] 

SC Test AR(2) 1.219 3.822*** 

 
[0.223] [0.000] 

SC Test AR(3) -3.473*** -6.142*** 

 
[0.001] [0.000] 

SC Test AR(4) -3.712*** -6.180*** 

 
[0.000] [0.000] 

No. Schools 3047 3047 

N 18033 18033 

Wage gap is the average TTWA wage over five years 
(the “Outside wage”), minus inside teacher wages. 
Inside teacher wages vary at the  teacher payband 
level. P values for the SC tests are given in the 
squared brackets. * sig at 10%, ** sig at 5%, *** sig at 
1% level. 

 

 

 


