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Abstract 
We study the Duckworth Lewis algorithm for setting targets for the 

chasing team in Limited Overs Cricket matches. We examine the situation 

when the first innings gets interrupted and the quota of overs is reduced on 

resumption. Based on the observation that Duckworth Lewis does not take 

into account any fundamental changes in playing conditions across an 

interruption, we identify a performance issue with the algorithm. We also 

briefly show that V Jayadevan’s alternative method is not free from this 

performance issue. We also identify a metric that can be added to the 

existing Duckworth Lewis framework with a view to quantifying changes 

in playing conditions across innings interruptions. 
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1. Introduction 

The Duckworth Lewis method (Duckworth & Lewis, 1998) is a standard 

algorithm to calculate the target score for the team batting second during a 

restricted overs cricket match disrupted and truncated by weather or different 

circumstances. It is usually acknowledged to be the best available technique for 

setting a target score. Since November 2014, an enhanced version known as the 

Duckworth-Lewis-Stern (Stern, 2008) method is in use. 

It has also been acknowledged by experts worldwide that the DL method is 

biased in favour of batsmen and the team batting second. Another method has 

been put forward by V Jayadevan (the VJD method)(Jayadevan, 2002) and 

serious debates have taken place comparing the two systems (Rajesh, 2015) 

(Stern, 2015) (Jayadevan, 2015).
 

In this paper, we briefly introduce the DL method and discuss an aspect of target 

setting in one day internationals and show a situation where both DL and VJD 

systems, despite being in essential agreement with one another, actually give 

manifestly unacceptable results. The essential observation we make is that both 

target setting systems neglect changes in playing conditions across an 

interruption. Indeed, as (Laws of Cricket, 1980)clearly shows, the umpires (in 

consultation with the teams), only judge whether the conditions are acceptable 

after an interruption; they don’t see if there is any change in the conditions 

within the band of acceptability. They are in no position when resuming an 

interrupted first innings to quantify these changes and their impact often become 

apparent only after the rest of the first innings has played out. However, while 

resetting the target for the team batting second (after the first team’s innings has 

concluded) one is in a position to factor in these changes across interruptions in 

the first inning and DL (and VJD) doesn’t do so.  We show that this can lead to 

real performance issues that need rectification.  

2. DL Method–Brief Summary 

The D-L Method mainly depends upon how many overs are to be played and 

how many wickets are down when the interruption has been occurred. It uses the 

concept of ‘resource’ which is a unified term to refer to over’s used and wickets 

lost. In order to calculate the adjusted target in a truncated match, we need to 

know the usable resource at the stage of the interrupted match where suspension 

and reopening of the match occurs. The values of the resources have been 

prearranged and listed in the D-L resource table. The table comprise all the 

possible values of the individual ball in the 50-over match. The values 

mentioned in the table are the usable proportion of the resources for the entire 

50-over innings. 

We limit our discussion to the case where the innings of the team batting first 

(team A) suffers from an interruption. We have shown here only a fraction of 

the resource table (ICC Playing Handbook, Section 6) since the full table has to 
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account for the possibility of a stoppage happening after every ball of team A’s 

innings. 

Table 1: An Extract from D/L Resource Table 

 

 

 

 

 

 

 

 
 

Example: Let an interruption occur in the team A’s innings after the 5
th

 over 

with their having lost no wickets and scored 20 runs. As per the above table, 

95% of the initial resources remain available at the interruption. Now, after the 

interruption if the match has to be reduced to 30 overs a side, the number of 

overs left for team A is only 25 so, the available resources have been reduced 

from 95% to 66.5%. This means when they finish their innings, they were 

allowed the utilization of only 71.5% of the resources.  

Let us assume that team A who had scored 20 runs for no loss after 5 overs 

when their innings got interrupted, resumed batting with match reduced to 30 

overs a side and reached a score of 180 runs. Now, when other team (team B) 

begins the innings, they have 30 overs and 10 wickets remaining. From table, 

they have 75.1% of the resources available. Since the available resources of both 

teams are not equal (indeed Behave slightly more resources available), we 

readjust the target for team B from 180 as follows: 

When, R2 < R1, Team A’s total score × R2/R1. 

When, R2 > R1, Team A’s total score + G50 × (R2 – R1)/100,  

Here,  

S– Team A’s total score 

R1 – Resource proportion available to Team A 

R2 – Resource proportion available to Team B 

T – Team B’s target score 

G50= 245(Average 50-over total) 

Usable Resource proportion for Team A at the beginning=100% 

Usable Resource proportion for Team A at the stoppage=95% (2 wickets lost, 

45 overs left) 

Usable Resource proportion for Team A at the reopening=66.5% (2 wickets lost, 

25 overs left) 

Resource proportion lost=95- 66.5 = 28.5% 

R1 = 100 – 28.5 = 71.5% 

Overs available to Team B=30 

Usable Resource proportion for Team B=75.1% (0 wickets lost, 30 overs left) 

Since R2 is greater than R1, Team B has more Resource proportion than Team 

Overs Left Wickets lost 

0 2 5 7 9 

50 100.0 85.1 49.0 22.0 4.7 

45 95.0 81.8 48.4 22.0 4.7 

40 89.3 77.8 47.6 22.0 4.7 

35 82.7 73.0 46.4 21.9 4.7 

30 75.1 67.3 44.7 21.8 4.7 

25 66.5 60.5 42.2 21.6 4.7 

20 56.6 52.4 38.6 21.2 4.7 

15 45.2 42.6 33.5 20.2 4.7 

5 17.2 16.8 15.4 12.5 4.6 
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A 

Team A’s total score = 180 

Revised Target = Team A’s total score + G50 x (R2 – R1)/100 + 1  

= 180 + 245 x (75.1 – 71.5)/100 + 1 = 189.82  

i.e., Revised Target will be 190 runs. 

3. Observation 

The score already obtained by team A before the interruption is not considered 

in DL. More importantly, if there is a drastic variation in team A’s performance 

across the interruption owing to changes in playing conditions across the 

interruption (as can often happen when weather conditions fluctuate), that too is 

never taken into account. Indeed, DL assumes implicitly that the playing 

conditions remain constant throughout the match. This can lead to the algorithm 

sometimes performing poorly as we now demonstrate. 

We examine an actual match that took place on December 3
rd

 2014 between Sri 

Lanka and England. Sri Lanka won the toss and elected to bat but the play was 

interrupted when they had faced 2 overs with 6 runs scored for the loss of 1 

wicket. After the interruption, the innings were reduced to 35 overs. Sri Lanka 

was able to score a total of 242 from 35 overs with the loss of 8 wickets.  

Sri Lanka began play anticipating a full quota of 50 overs and had to change 

batting plans after the interruption. Despite this and having lost their first wicket 

for only 6 runs in the two overs bowled before interruption (at least part of the 

reason for this weak start could have been bowler-friendly weather conditions 

such as cloud cover before the rain interruption), on resumption with the number 

of overs reduced to 35, they recovered and re-paced their innings well to 

manage a healthy 242 for 8. It is also very likely that the conditions too would 

have cleared up after the rain break and had become friendlier for batting – and 

such improved conditions could be anticipated to prevail when England would 

bat. When England began their innings they had two advantages: they knew 

precisely how many overs they could use to reach the target without need to re-

pace the innings; and they could expect the batting-friendly weather conditions 

of the post-interruption Sri Lanka innings to continue. So, one would demand 

that the target for England would have been slightly more than 242 runs. 

However, the D-L system set the target as 236 runs thus showing a clearly 

unjustified bias towards the second team. Let us note here that in the same 

situation, the VJD algorithm would have given a target of 244 for England, a 

clearly better decision than DL. The above real life example suffers from the 

vast difference in length between the two portions of team A’s interrupted 

innings but it gives us a clear indication of a real problem. So we analysed 

hypothetical matches where the team batting first (team A, their opponents 

being team B) had their innings interrupted after 20 overs and on resumption, 

the quota of overs was reduced to 40 per team. We have calculated the target for 

team B using the DL algorithm. We also show the output of the VJD algorithm 

in the same circumstances for comparison.   
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Table 2: Change in Match Condition Before and After Interruption

Cases Team A Target for Team B 

Score After 20 Overs Score After 40 Overs Duckworth-Lewis Method VJDMethod 

1 120/0 240/10 262 249 

2 90/1 240/10 256 246 

3 60/3 240/10 245 243 

4 60/5 240/10 229 231 

4. Analysis 

The Four match situations shown above (Table 2) illustrate a range of ways in 

which the first team’s innings can change character after an interruption. 

The first case shows a sharp deterioration of team A’s performance (presumably 

due to change in playing conditions) which led to 120/0 after 20 overs going 

only to a score of 240 after 40 overs. The last case shows a dramatic 

improvement in team A’s fortunes after the interruption.  

In the first case, since the conditions worsened after the interruption during team 

A’s innings, it makes sense to assume that they will remain difficult during team 

B’s innings. Team A holds the advantage of getting prime conditions for the 

first 20 overs when they scored 120 runs without loss. All this strongly indicates 

that team B’s target should be less than 240. However, DL gives a target of 262 

runs which is much more than 240. Let us also note that this is a situation where 

DL which is often held to favour the chasing side, actually puts them at a 

disadvantage. 

In the last case, conditions presumably improved after the interruption and team 

A rallied from 60/5 to 240 and team B will have the good conditions persisting 

during their innings. When team B is about to begin their innings, team A is at 

the disadvantage of having had to play the first 20 overs under difficult 

conditions plus having had to readjust their scoring pace.  

To offset this, team B’s target should be raised from 240. However, DL goes the 

other way and gives the revised target of only 229. 

From above table, it is clear that both DL and VJD are largely consistent with 

one another in the range of situations we have analysed–indeed, both give 

manifestly unsatisfactory results. This despite VJD actually giving better results 

in the real-life situation of the England-Sri Lanka match discussed above. 

To illustrate the drastic change in the performance of team A on either side of 

the break, we show Table 2 again with an additional quantity of batting 

efficiency of a portion of an innings as the runs scored per resources utilized 

during that portion. 
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Table 3: Batting Efficiency Metric Before and After Interruption 

Interruption at 20 Overs 

Case Team A Team B Target 

After 20 Overs After 40 Overs Duckworth-Lewis  

Method 

VJD 

Method Score Efficiency = 
Runs/Resource 

Score Efficiency =  
Runs/Resource 

1 120/0 120/24.9=4.81 240/10 120/56.6=2.12 262 249 

2 90/1 90/28.2=3.19 240/10 150/54.8=2.73 256 246 

3 60/3 60/38.4=1.56 240/10 180/49.1=3.66 245 243 

4 60/5 60/55.3=1.08 240/10 180/38.6=4.66 229 231 

We propose this efficiency as a metric that can indicate the change in the 

performance of the first team after its innings got interrupted. For example, in 

the case 1 above (Table 3), team A had done very well in the first 20 overs with 

that portion of their innings has efficiency = 4.81 and this parameter falls 

drastically to 2.12 in the latter part of their innings. We would argue that such 

changes in efficiency across interruptions are at least partially due to the change 

in conditions and need to be factored into the target determination calculations.  

Another possible approach suggested by the above table: It looks quite 

reasonable that in case 1, the target calculated by DL in case 4 i.e. 229 is a better 

target for team B. Likewise, the DL target of 262 found in case 1 is clearly a 

better target for case 4. So, in situations such as we have analysed, one could run 

the DL for a range of conditions and choose the target calculated for a 

diametrically different situation. 

5. Conclusion 

By going over the results shown by DL in many match situations, we found one 

clear situation (where the first team’s innings got interrupted and their 

performance before and after the interruption show drastic difference) where DL 

clearly gives counter-intuitive results. The reason for this is DL’s basic 

assumption that conditions remain constant during the entire match. We have 

proposed an efficiency parameter which could be incorporated in the 

calculations to rectify this problem. But from a broader perspective, we feel DL 

needs to consider not just this situation but the full range of possibilities in 

which fluctuations in playing conditions ought to come into target calculations 

in interrupted matches. 
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