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Abstract 

The opening wicket partnership is one of the most important factors on which 

the outcome of a cricket match depends. In this study, the greatest opening 

partnerships in Test cricket are studied and various semi-empirical model 

partnerships are constructed in lieu of fully analytical ones. It is assumed that 

the lesser of the two opening partners is more likely to be dismissed first. In two 

of four models considered, the greater partner is assumed to score runs at a faster 

rate than the lesser partner. In another two of the four models, the correlation 

coefficient between the partner scores are incorporated. The results show that 

the correlation factor is the more important  in predicting opening partnerships. 

 

1. OPENING PARTNERSHIP IN TEST CRICKET 

The opening wicket partnership (i.e., the partnership between the opening batsmen) is 

probably one of the most important factors on which the outcome of a cricket match 

depends [1, 2]. Opening batsmen have to face the fastest bowlers of the opposition and 

are entrusted to see the shine off the new ball. A solid opening stand lays the foundation 

upon which a large innings total can be built. A failed opening stand, on the other hand, 

often leads to a rapid collapse of the middle order batting. In the early days of Test 

cricket, the two best batsmen in the team were called upon to open the innings. Later 

on, the two most dependable batsmen (not necessarily the most prolific run makers) 

usually opened the innings. In either case, the stratagem is to break the backs of the 

menacing fast bowlers and wear down the fielders.  

Great opening partnership and partnerships in general in Test cricket have been studied 

[1 - 5]. Further, quantitative analyses of batting statistics and resulting partnership have 

been reported [4, 5]. However, an analytical formula for the opening wicket partnership 

has not been found due to intangible factors associated with it [4]. In this study, we 

arrive at a semi-empirical formulas for the opening wicket partnership (in analogy with 

the semi-empirical mass formula in nuclear physics), absent a fully analytical one. 
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2. THE MOST PROLIFIC OPENING PARTNERSHIPS 

The most prolific opening pairs in Test cricket who scored over 3,000 runs are listed in 

Table I (from [6]). Details of the partnerships are given in the table. The partnership 

between Gordon Greenidge and Desmond Haynes tops the list. They played during the 

period of world dominance by the West Indies team. When the pair opened the innings, 

the West Indies won 48 Test matches and lost only 8 for an astounding win-loss ratio 

of 6:1. However, the most outstanding opening partnership was that between Jack 

Hobbs and Herbert Sutcliffe with an incredible average of 87.81. They reached century 

stands in 15 out of the 38 times they set out to open the innings for England. In this 

paper, the ‘mean partnership’, defined as the average partnership of all innings 

including the unbeaten ones, is considered instead of the traditional ‘average 

partnership’, since unbeaten partnerships pose problems for analysis. For the same 

reason, the ‘mean innings’ of an individual batsman is considered instead of the 

traditional ‘batting average’. 

Table I. Most Prolific Opening Partnerships in Test Cricket 

Partners Runs  Innings Unbeaten Average Mean 

Greenidge & Haynes 6482 148 11 47.31 43.80 

Langer & Hayden 5655 113 4 51.88 50.04 

Strauss & Cook 4711 117 2 40.96 40.26 

Jayasuriya & Atapattu 4469 118 7 40.26 37.87 

Gambhir & Sehwag 4412 87 3 52.52 50.71 

Taylor & Slater 3387 78 2 51.14 43.42 

Simpson & Lawry 3596 62 3 60.98 58.00 

Hobbs & Sutcliffe 3249 38 1 87.81 85.50 

Chauhan & Gavaskar 3010 59 3 53.75 51.02 

 

3. THE BATTING CURVE 

Mathematical studies of batting scores were initiated by employing the concept of 

cumulative distribution [4, 5]. In such studies, a batting curve is constructed where the 

abscissa x is the innings score of a batsman and the ordinate y is the cumulative 

frequency of innings greater than or equal to that score x [4, 5]. The resulting batting 

curve follows an exponential trend: 

                                                               𝑦 = 𝐴𝑒−𝛼𝑥                                                             (1) 

 

where α is called the decay constant (in analogy with the radioactive decay curve) [4, 

5]. Equation (1) contains two parametric constants A and α. However, we now show 

that the two parameters are related and therefore the number of parameters can be 
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reduced by one. First, the area under the curve is the total runs R scored by the batsman: 

                                                            𝑅 = ∫ 𝑦𝑑𝑥
∞

0
=

𝐴

𝛼
                                                       (2) 

 

Next, we recognize that at x = 0, y0 = A is the total number innings batted. Hence the 

mean batting score of the batsman is: 

 

                                                              < 𝑥 > =  
𝑅

𝐴
=

1

𝛼
                                                       (3) 

 

The corresponding value of y follows as: 

                                                          < 𝑦 > = 𝐴𝑒−𝛼<𝑥> =
𝐴

𝑒
                                               (4) 

 

Thus, the mean batting score is obtained from Eq. (3) given the number of innings 

batted. It is the reciprocal of the decay constant α. A greater/smaller decay constant 

translates to a smaller/greater mean batting score. The decay constants of every batsman 

in Table I were calculated and entered in Table II. 

 

Table II. Mean Innings and Correlation Coefficients of Partners 

Partners Mean Innings Decay Constant Corr. 

Coeff. 
Partner 1 Partner 2 Partner 1 Partner 2 

Greenidge & Haynes 40.09 39.97 .02494 .02502 .0316 

Langer & Hayden 45.05 51.81 .02220 .01930 .0716 

Strauss & Cook 36.32 43.74 .02754 .02287 .1205 

Jayasuriya & Atapattu 40.08 40.69 .02495 .02458 .1119 

Gambhir & Sehwag 45.15 45.14 .02215 .02215 .0153 

Taylor & Slater 42.77 44.21 .02338 .02262 .1077 

Simpson & Lawry 53.34 42.84 .01875 .02334 .3777 

Hobbs & Sutcliffe 55.11 68.26 .01815 .01465 .4479 

Chauhan & Gavaskar 32.75 53.71 .03054 .01862 .2348 
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Figure 1 shows the batting curve of Chetan Chauhan as an example. The data points 

were determined from the individual batting scores. The mean values < x > = 32.74 and 

< y > = 21.70 were calculated from Eqs. (3) and (4) and shown next to the exponential 

curve. 

 

 

Fig. 1 

 

4. PARTNERSHIP MODELS 

Statistical data from Tables I and II indicate that there are two kinds of opening partners: 

equal and unequal. First, Gautam Gambhir and Virender Sehwag were almost exactly 

equal partners when they opened the innings, even though their career statistics were 

significantly different in favor of Sehwag. Other opening partners like Jayasurya and 

Atapattu were very similar both when they batted together as well as when their overall 

career statistics are compared. The same is true for Greenidge and Haynes. The most 

dissimilar and lopsided partners were Chetan Chauhan and Sunil Gavaskar. Chauhan 

was a defensive specialist whose statistics look pale compared with Gavaskar’s whereas 

the latter was the world’s greatest batsman of his time. Nonetheless, they forged very 

impressive mean partnership of 51.02, which ranked third in the list. In fact this 

interesting case sheds important light on the possible factors which can affect the 

partnerships. 

Two factors influencing opening partnerships are put forth before going into the 

proposed models: (1) the role of extras; and (2) the correlation coefficient between the 

mean scores of the partners. First, the extras (consisting of byes, leg byes, no balls, wide 

ball, etc.) contribute, on average, 6% of the innings total, and therefore the same 
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percentage of the partnership [4, 5]. Since this amount is distributed equally to both 

partners, the mean batting score of each partner is effectively enhanced by 3%. 

Mathematically, this implies multiplying the batting scores by a factor of β = 1.03. This 

holds true for every proposed model. Second, the correlation between the partner scores 

is an important factor which can affect the resulting partnership. The partnership can 

enhance, remain unaffected, or even diminish depending upon whether the correlation 

coefficient is positive, zero or negative. It is proposed that, mathematically, the 

partnership may be multiplied by a factor of (1 + r), where r is the correlation coefficient 

between the batting scores of the partners [4, 5]. In general, r is positive when there is 

good understanding between the partners, when batting on good wickets or against poor 

opposition. The correlation coefficient between the partners in Table I were all positive, 

even though they ranged from a meager .0153 (between Gambhir and Sehwag) to an 

enormous .4479 (between Hobbs and Sutcliffe) [Table II]. The latter translates to an 

almost 45% enhancement of the expected partnership. The proposed opening wicket 

model partnerships are presented as follows. 

Model A. This is the basic model which ignores the correlation between the partners’ 

scores. It assumes that both partners score runs at the same rate. For equal partners (i.e., 

partners having the same decay constant), both have equal chance of being dismissed 

at any time. Thus the mean partnership between the equal partners is simply 

 

                                                          𝑃 =  𝛽 < 𝑥 > =  
𝛽

𝛼
                                                    (5) 

For unequal partners, the lesser partner is likely to be dismissed first on average, and α, 

therefore, stands for the decay constant of the lesser partner. For the Chauhan-Gavaskar 

partnership, this model severely under-estimates the observed partnership (Table III).  

 

Table III. Observed and Model Mean Opening Partnerships 

Partners Observed Model 

A 

Model 

B 

Model 

C 

Model 

D 

Greenidge & Haynes 43.80 41.17 41.23 42.47 42.53 

Langer & Hayden 50.04 46.40 49.88 49.72 53.45 

Strauss & Cook 40.26 37.41 41.23 41.92 46.20 

Jayasuriya & Atapattu 37.87 41.28 41.59 45.90 46.25 

Gambhir & Sehwag 50.71 46.49 46.49 47.21 47.21 

Taylor & Slater 43.42 44.05 44.79 48.80 49.62 

Simpson & Lawry 58.00 44.13 49.53 60.79 68.24 

Hobbs & Sutcliffe 85.50 56.76 63.53 82.19 91.99 

Chauhan & Gavaskar 51.02 33.73 44.53 41.65 54.98 



62 Arjun Tan 

Model B. The above result suggests that perhaps Gavaskar scored runs at a faster pace 

than his partner, whereby enhancing the partnership before the latter’s dismissal. Model 

B attempts the rectify the above deficiency by replacing the mean batting score of the 

lesser partner by the average mean batting scores of the two partners:  

                                                       𝑃 = 𝛽 < 𝑥 >𝑎𝑣 =  
𝛽

𝛼𝑎𝑣
                                                  (6) 

 

For the Chauhan-Gavaskar partnership, the resulting partnership improves 

significantly, but still falls short of the observed partnership (Table III). The two results 

of this partnership now suggest the necessity of a significantly positive correlation 

between the batting scores of the two openers. Indeed the Chauhan-Gavaskar 

correlation coefficient of .2348 was the third highest amongst the leading partners. 

 

Model C. Model C is a modified Model A with the correlation factor (1 + r) 

incorporated in it. Thus: 

                                               𝑃 = 𝛽 < 𝑥 > (1 + 𝑟) =
𝛽(1+𝑟)

𝛼
                                            (7) 

 

In this model, the enhancement of the Chauhan-Gavaskar partnership is slightly smaller 

than in Model B (Table III). 

Model D. Finally, Model D is a modified Model B with the correlation factor (1 + r) 

incorporated in it, whence: 

                                              𝑃 = 𝛽 < 𝑥 >𝑎𝑣 (1 + 𝑟) =
𝛽(1+𝑟)

𝛼𝑎𝑣
                                          (8) 

With both of the enhancing factors in operation, Model D actually over-estimates the 

observed Chauhan-Gavaskar partnership (Table III).  

 

5. MERITS OF PARTNERSHIP MODELS 

In order to determine the relative merits of our partnership models, we begin with the 

percentage error E of a single partnership: 

 

                                                    𝐸 =
𝑃𝑚𝑜𝑑𝑒𝑙−𝑃𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑

𝑃𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑
× 100                                              (9) 

The average error for a model is usually given by: 

 

                                                               < 𝐸 > =
𝛴𝐸

𝑛
                                                          (10) 

where the summation runs from 1 to n, with n being the number of partnerships 
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considered (here 9). Sometimes, the average of the absolute value of the percentage 

error is considered: 

 

                                                            < |𝐸| > =  
𝛴|𝐸|

𝑛
                                                       (11) 

 

Further, the root mean square of the error is also employed: 

 

                                                            𝑅𝑀𝑆(𝐸) = √
𝛴𝐸2

𝑛
                                                    (12) 

 

It should be noted that the first average ([Eq. (10)] can be either negative or positive, 

whereas the next two averages [Eqs. (11) and (12)] are necessarily positive. In all three 

cases, the smaller the absolute value of the average error, the closer is the agreement of 

the model partnership to the actual.  

The various error sums for the model partnerships are computed and entered in Table 

IV with their ranks in parentheses. In all three schemes, Model C came first, followed 

by Models B, D and A, in that order. In Fig. 2, the model partnership is plotted against 

the observed partnership. The dashed straight lines mark the locations where the model 

partnership equals the observed partnership. The location of the Chauhan-Gavaskar 

partnership is marked against this backdrop. In general Model A under-estimates the 

opening partnerships whereas Model D over-estimates them. Model B implies that the 

greater partner scores at a faster rate than the lesser partner while Model C incorporates 

the effect of correlation between the partner scores. The results show that both of these 

factors improve the models, with the correlation factor being the more important one. 

 

Table IV. Accuracies of Model Opening Partnerships 

Error Sums Model A Model B Model C Model D 

< E > -12.18 (4) -5.79 (2) 1.08 (1) 9.02 (3) 

< ǀEǀ > 14.51 (4) 9.21 (2) 8.37 (1) 11.20 (3) 

RMS (E) 56.05 (4) 35.37 (2) 32.55 (1) 37.99 (3) 
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Fig. 2 
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