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ABSTRACT 

 
 

Appropriate accounts receivable management is an important facet of financial 

management. Determining the average collection period and drawing up an aging 

schedule are two popular techniques designed to facilitate the gauging of accounts 

receivable management performance. A change in the average collection period or the 

composition of an aged schedule does not necessarily relate to a change in collection 

efficiency, however, and therefore these mechanisms are deficient in the gauging of 

accounts receivable management performance. This study outlines a r efinement to 

accounts receivable metrics based on relating accounts receivable values to their 

original credit sales, thereby ensuring a d irect measurement of collection efficiency. 

Data from a New Zealand supply-chain organisation has been used to compare the 

corrected average collection period and aging schedule to their traditional 

counterparts. The manner in which these revised measures represent more accurate 

indicators of accounts receivable performance is outlined.    
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REFINING MEASURES TO IMPROVE PERFORMANCE 
MEASUREMENT OF THE ACCOUNTS RECEIVABLE 

COLLECTION FUNCTION 
 
 
 

 
 
Introduction 
 
Trade credit provides organisations and individuals with an ability to obtain economic 

value on faith of future payment (Pike and Cheng, 2001). Trade credit is generated 

when goods or services are exchanged for a loan which is subsequently exchanged for 

cash. Trade credit is generated through credit sales and managed through accounts 

receivable. Offering sales on credit is a common practice for most organisations (Pike, 

Cheng, Cravens, and Lamminmaki, 2005) and accounts receivable can be one of the 

most significant assets on an organisation’s balance sheet (Jackling et al., 2004).  As a 

percentage of total assets, accounts receivable has been estimated to constitute 20% 

for large organisations and 30% in small/medium sized organisations (Jackling  et al., 

2004).  Up to 80% of business transactions between corporations are conducted on 

credit (Asselbergh, 1999). 

 

A common goal of accounts receivable management is to ensure debts are collected 

within specified credit terms (Pike and Cheng, 2001).  Another common goal is the 

identification of delinquent accounts to reduce the total trade credit which is written 

off as a bad debt (Jackling et al., 2004, p. 384; Peacock et al., 2003). These two goals 

normally go hand-in-hand, as early identification of delinquent customers reduces the 

size and age of accounts receivable and also reduces the probability of accounts 

defaulting (Peacock et al., 2003).  Accounts receivable collection efficiency measures 

indicate the performance of accounts receivable processes and the success of policies 

applied (Carpenter and Miller, 1979). The objective of this study is to outline the 

manner in which the two commonly used accounts receivable collection efficiency 

indicators, the Aging Schedule and Average Collection Period (ACP), are deficient 

and to advance refinements that can correct for the noted deficiencies.1

                                                 
1 Average Collection Period is known by a variety of names, and is frequently referred to as Days Sales 
Outstanding (DSO), Debtor Days, or Days Outstanding. 
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The Aging Schedule is a popular accounts receivable tool (Pike and Cheng, 2001) and 

is widely referred to in the normative literature (Arnold, 2005; Peacock et al., 2003).  

It comprises a classification of outstanding balances according to the period of time 

they have been outstanding (Equation 1). These age categories can be calibrated 

according to months, weeks, or days, depending on an organisation’s requirements, 

and are frequently  expressed as a percentage relative to the total accounts receivable 

balance (Lewellen and Edmister, 1973; Lewellen and Johnson, 1972; Zeune, 1991).   

If debts are collected on time, most debts should be younger, and few should be older.  

It is assumed that increased collection efficiency would reduce the percentage of debt 

in the older categories. 

 
EQUATION 1: TRADITIONAL AGING SCHEDULE 

Pt

rt

r∑
 

 

or stated in 30 day categories: 

 

r1

r∑
r2

r∑
Current = 30 Days = 

120+ Days = 5

∞

t

rt∑
=

r∑r3

r∑
60 Days = 90 Days =

r4

r∑
 

Where:  

Pt = the proportion of accounts receivable “t” financial periods in the past 

rt = the total accounts receivable sourced from credit sales issued t financial periods in 

the past. 

(Source: Arnold, 2005; Peacock et al., 2003) 

 

The ACP (Equation 2) is a m easure of the average time taken to collect accounts 

receivables. ACP is a ratio that draws on credit sales and accounts receivable, and it 

appears to be widely taken for granted that ACP only reflects collection efficiency 
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(Benishay, 1965; Freitas, 1973; Lewellen and Edmister, 1973; Lewellen and Johnson, 

1972; Stone, 1976; Zeune, 1991). That is, if credit sales increase, a proportional 

increase will arise in the accounts receivable balance, and the ACP ratio will remain 

the same.  If collection efficiency was to increase, then the balance of accounts 

receivable relative to credit sales would decrease, and the lower ratio would reveal 

greater efficiency.  ACP has been cited as the most commonly used accounts 

receivable collection measure (Pike and Cheng, 2001) and is also widely 

acknowledged in the normative literature (Arnold, 2005; Bazley et al., 2004; Birt et 

al., 2005; Doupnik and Perera, 2007; Hilton, 1994; Horngren, Jr., and Bamer, 2005; 

Jackling et al., 2004; Lasher, 2005; Peacock et al., 2003).   

 

EQUATION 2: TRADITIONAL AVERAGE COLLECTION PERIOD 

ACP
r
s

365⋅

 
Where:  

ACP = Average Collection Period, in days. 

s = credit sales - the total credit sales for the previous 12 months (referred to hereafter 

as “Yearly” calculation), or credit sales for the previous month multiplied by 12 

(known hereafter as “Monthly” calculation). 

r = balance of accounts receivable/the total balance of outstanding credit sales 

(Source: Bazley et al., 2004; Birt et al., 2005; Hilton, 1994; Jackling et al.,  2004;  

Peacock et al., 2003) 

 

It is evident from Equations 1 and 2 that both the ACP and the Aging Schedule use 

accounts receivable balances to provide indicators of collection efficiency. However, 

an organisation’s accounts receivable balance is the result of both credit sales and 

collections and thus the accounts receivable balance changes when either credit sales 

or collections are made. Because both credit sales and collections affect the accounts 

receivable balance, difficulty arises in identifying whether a change in an accounts 

receivable balance has been caused by a change in collection activity, a change in 

credit sale activity, or both.   
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Deficiencies in Collection Efficiency Measures 
 
Deficiencies of the traditional Aging Schedule 
The Aging Schedule is usually expressed in percentages, with the total of all 

categories equalling 100 percent. This calculation signifies that all categories must 

change when any accounts receivable category is altered. As Zeune (1991) notes: 

“[Aging Schedule] Percentages are interdependent.  They must always sum to 100%.” 

(p. 15). This interdependence creates a challenge when attempting to interpret a 

change in a particular category (Benishay, 1965; Lewellen and Edmister, 1973; 

Lewellen and Johnson, 1972; Zeune, 1991).  

 

This problem of interdependency in an Ageing Schedule is most apparent when 

changes in credit sales occur. Rising credit sales will result in a schedule exhibiting 

increasing values in the younger categories, and a misleading suggestion of increased 

collection efficiency for the older categories (Lewellen and Edmister, 1973; Lewellen 

and Johnson, 1972; Zeune, 1991).  Lewellen and Edminster (1973) argue that it is 

only in periods of evenly occurring credit sales that an Aging Schedule can be seen to 

represent a tool that accurately depicts collection efficiency. Zeune (1991) and 

Lewellen and Johnson (1972) conclude that the Aging Schedule produces an incorrect 

analysis and false warning patterns can be raised by normal sales fluctuations. One 

can conclude that the sum of credit sales achieved in the most recent 30 day period is 

positively correlated to the current category in a traditional Aging Schedule.  

 
Deficiencies of the traditional Average Collection Period 
 

The workings of the ACP signify that when credit sales are high and an accounts 

receivable balance is low, collection efficiency is deduced to be high. In other words, 

the ACP implies that, given unchanging collection efficiency, the balance of accounts 

receivable will stay in proportion to credit sales.  This assumption does not appear to 

hold true, however, as an increase in credit sales will not result in a proportionally 

equal increase in the entire accounts receivable balance. Therefore, we can conclude 

that the ACP can provide misleading indications of collection efficiency when credit 

sales are not constant (Lewellen and Johnson, 1972; Stone, 1976). 
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There is a direct relationship between ACP and credit sales. An increase in credit sales 

will trigger an increase in the ACP, falsely implying a decrease in accounts receivable 

collection efficiency. Similarly, a decrease in credit sales will lead to a false 

suggestion of an improvement in accounts receivable collection efficiency (Benishay, 

1965; Cotter, 1973; Freitas, 1973; Lewellen and Edmister, 1973; Lewellen and 

Johnson, 1972; Ridley, 1993; Stone, 1976; Zeune, 1991). During periods of credit sale 

volatility, the ACP becomes similarly volatile, providing a misleading suggestion of 

changing levels of collection efficiency (Lewellen and Edminster, 1973; Lewellen and 

Johnson, 1972). Zeune (1991) showed that when credit sales are uneven over time, the 

ACP will relate more strongly to changes in credit sales activity than changes in 

accounts receivable collection efficiency.  Due to the potentially misleading nature of 

the ACP, Ridley (1993), Zeune (1991), Stone (1976), Cotter (1973), Freitas (1973), 

Lewellen and Edminster (1973) and Lewellen and Johnson (1972) have all concluded 

that there is little reason to use ACP. The effect of changing credit sales levels on 

ACP is demonstrated in Appendix 1.   

 

From Appendix 1 i t is evident that changes in credit sales result in changes in the 

value of the ACP, independent of any change in collection efficiency. This is due to 

an indirect relationship between credit sales and accounts receivables. When using 

total credit sales for the previous 12 months, every month contributes equally to the 

ACP measure even though only the most recent month’s sales are likely to be 

represented in the current accounts receivable balance.  All credit sales occurring in 

the last 12 months affect the ACP regardless of the fact that no receivables from the 

older sales may remain uncollected.   

 

The indirect relationship between ACP and credit sales is not resolved by utilising a 

smaller history of credit sales, such as 1-3 months. This is because few of the older 

credit sales within the 3 month period are likely to remain as accounts receivable, yet 

they have the same degree of influence on the ACP as sales made in the current 

month.  U tilising only the last month’s credit sales is also unsuccessful as a large 

proportion, perhaps half or more, of accounts receivable are generated from prior 

months and therefore bear no r elationship to the current month’s sales.  W ithout a 

direct relationship between accounts receivables balance and the credit sales that 
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generated them, the ACP fails to constitute a reliable indication of collection 

efficiency.   

 

Correcting the Measures 
 

Due to the shortcomings identified, some commentators have attempted to advance 

alternative collection efficiency measures (Gallinger and Ifflander, 1986; Lewellen 

and Edmister, 1973; Zeune, 1991). Despite the documented deficiencies of the ACP 

and the Aging Schedule, the alternatives offered have not been widely acknowledged 

or applied (Pike and Cheng, 2001) and we continue to see the ACP and Aging 

Schedule widely promoted in accounting texts (Arnold, 2005; Bazley, Hancock, 

Berry, and Jarvis, 2004; Birt et al., 2005; Doupnik and Perera, 2007; Hilton, 1994; 

Horngren, Jr., and Bamer, 2005; Jackling et al., 2004; Lasher, 2005; Peacock et al., 

2003). This is a serious concern, particularly as the shortcomings of the ACP and the 

Aging Schedule were first commented on as early as the mid 1960’s (Benishay, 

1965). 

 

The enduring popularity of the ACP and Aging Schedule is most likely attributable to 

their simplicity of calculation and interpretation. It would therefore appear to be a 

useful step forward if the measures could be modified in a way that frees them from 

the distorting effects of credit sales changes whilst maintaining their ease of 

computation and interpretation. It is believed that such a step can be achieved by 

directly relating accounts receivable to the credit sales that generated them. The 

following sections expound on this modification.   

 
Correcting the Aging Schedule 
 
As already noted, the traditional Aging Schedule is frequently expressed as a 

percentage schedule, where each age category displays the percentage of total 

accounts receivable contained within that category.  T herefore, a corrected Aging 

Schedule should also categorise accounts receivable in this manner. The Aging 

Schedule can be corrected by the inclusion of credit sale information in the calculation 

of the percentages (see Equation 3).   
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EQUATION 3: CORRECTED AGING SCHEDULE 

P
r1
s1

r2
s2

. .
rt
st





  

 
Or more concisely: 



Pt

rt
st  

Where: Pt = Aging Schedule percentage category for financial period t. 

 
The corrected Aging Schedule utilises the total credit sales within each period.  The 

total credit sales “s” generated in period “t” are represented as “st”: 

s s1 s2 . . st( )
 

Accounts receivable also divided into age categories matching the periods used for the 

credit sale.  The total accounts receivables “r” generated by credit sales from period 

“t” is represented as “rt”: 

r r1 r2 . . rt( )
 

 
The accounts receivable categories, “rt”, are transformed into percentages of their 

original sales, “st”, creating a percentage Aging Schedule, “Pt”. 

 

The traditional Aging Schedule (Equation 1) relates accounts receivables balances to 

credit sales over a longer period, while the corrected Aging Schedule (Equation 3) 

relates accounts receivable categories to their original credit sales. This corrects for 

the shortcoming noted in the Aging Schedule, as it removes period interdependencies 

from the measure.  Categories are no longer related to each other and are no longer 

required to sum to 100%. Detailed comparisons between the traditional and corrected 

Aging Schedules are provided in Tables 1 and 2. Note that Table 2 reflects the fact 

that the corrected Aging Schedule is not required to sum to 100% (in this case it sums 

to 99.91%). The correction also ensures that changes in categories can only be 

attributed to changes in collection efficiency. Thus, changes in credit sales should 

have no effect on younger balances. 
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TABLE 1: FORMULAE APPLIED IN TRADITIONAL AND CORRECTED 
AGING SCHEDULES 

 Current 
(0 - 29 Days) 

30 Days 
(30 – 59 Days) 

60 Days 
(60 – 89 Days) 

90 Days 
(90 – 119 Days) 

120+ Days 
(120+ Days) Total 

Credit Sales s1
 

s2
 

s3
 

s4
 

 
s∑

 
Accounts 

Receivable 
r1

 
r2

 
r3

 
r4

 

 
r∑

 

Traditional 
Aging Schedule 

r1

r∑
 

r2

r∑
 

r3

r∑
 

r4

r∑
 

  5

∞

t

rt∑
=

r∑
 

r∑
r∑

 

Corrected 
Aging Schedule 

r1
s1

 

r2
s2

 

r3
s3

 

r4
s4

 5

∞

t

rt
st

∑
=  

r∑
s∑

 
 
 
TABLE 2: COMPUTATIONAL EXAMPLE OF TRADITIONAL AND 
CORRECTED AGING SCHEDULES 

 Current 
(0 - 30 Days) 

30 Days 
(31 – 60 Days) 

60 Days 
(61 – 90 Days 

90 Days 
(91 – 120 Days) Total 

Credit Sales $61,677.56 $56,454.85 $53,547.59 $51,757.76 $223,437.75 
Accounts 

Receivable $45,368.57 $11,397.89 $1,645.87 $573.96 $58,986.31 

Traditional 
Aging Schedule 76.91% 19.32% 2.79% 0.97% 100.00% 

Corrected 
Aging Schedule 73.56% 20.19% 5.06% 1.11% 99.91% 

 
 
Corrected Average Collection Period 
When developing a corrected ACP, the objective is to develop a m easure that 

correctly reflects the average time that credit sales remain in accounts receivable. The 

primary flaw of the traditional ACP concerns an assumption that the accounts 

receivables balance maintains a specific ratio to credit sales, which was noted above 

to be incorrect. Instead, changes in credit sales affect the accounts receivable in a 

“deferred” manner, as demonstrated in Figures 1 and 2 of Appendix 1.   

 

This flaw may be corrected by calculating the ACP ratio in a different way. Instead of 

using the total balance of accounts receivable in ratio to total credit sales, the balance 

of accounts receivable can be divided into age categories and those categories are then 
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matched to the credit sales that generated them. When the ratios of the individual 

categories are added together, they provide a corrected version of the ACP. The 

aligning of accounts receivable to the credit sales that generated them creates a direct 

relationship, which in turn creates a more meaningful ratio. This correction will 

ensure that within each age category, accounts receivables will remain in proportion 

to credit sales (assuming constant collection efficiency), even if credit sales are 

changing. The smaller the time category used for the ratio, the more direct the 

relationship and therefore the more accurate the measure of collection efficiency2

 

. 

It should be noted that a ratio of age categorised accounts receivables to credit sales 

has already been created, as this is the definition of the corrected Aging Schedule.  

Consequently, the calculation of a corrected ACP can be achieved by adding together 

all of the categories of the Aging Schedule (see Equation 4). The value computed 

represents the average time accounts receivable are outstanding in proportion to the 

duration of the category selected3

 

.  For example, given a 30 day categorisation of the 

aging schedule, a s um of all Aging Schedule categories of 1.5 w ould equate to 45 

days (1.5 x 30 days). 

EQUATION 4: CORRECTED AVERAGE COLLECTION PERIOD 
ACP

t

Pt∑ L⋅

 
Where:  

ACP = Average Collection Period in Days 

t = Category or financial period, such as calendar month. 

L = Length of schedule categories in days (i.e. length of t). 

 

The traditional ACP calculation uses the accounts receivable balance divided by the 

total credit sales for the year. The corrected ACP uses age-categorised accounts 

receivable balances divided by their source credit sales. Thus, both methods utilise all 

outstanding balances in accounts receivable, provide a ratio of accounts receivable to 

                                                 
2 If the duration of the age categories is taken to be a year, then the corrected ACP literally equals the 
traditional ACP, and thus no benefit will be gained. Therefore, a minimum category size of 
approximately one calendar month is suggested, while durations of a week or a day are more desirable. 
3 This is similar to the traditional ACP, where the age category of credit sales is one year, or equivalent 
to one year, and therefore the traditional ratio calculated in the ACP is multiplied by 365 to determine 
duration in Days.  
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credit sales and provide an aggregate turnover based measure.  These are two variants 

of the same measure, and given unchanging sales they will produce the same value. 

As noted in Appendix 1, a shortcoming of the traditional ACP arises when there are 

changes in credit sales.  Applying the corrected ACP measure to the four scenarios 

described in Appendix 1 reveals that the measure advanced is free of distortion (see 

Appendix 2), as it remains unaffected by any of the changes to credit sales. 

 

Appendices 1 and 2 presented four scenarios of changing credit sales with collection 

efficiency held constant. Appendix 3 i ntroduces the effect of changing collection 

efficiency on the ACP measure. As can be seen in Figure 1 in Appendix 3, if credit 

sales remain constant, both the traditional and corrected ACP provide accurate 

mechanisms to detect changes in collection efficiency. If credit sales are variable 

across periods, however, detecting a ch ange in collection efficiency becomes 

problematic with the traditional ACP, but not with the corrected ACP (Appendix 3, 

Figure 2). 

 

Empirical Data collection 
 

Issues associated with the suggested modifications to the Aging Schedule and ACP 

have been examined using empirical data collected in a medium-sized New Zealand 

company. The company provides medical supplies and equipment, the majority of its 

sales are on credit, and accounts receivable represents 30% of it total assets. It has a 

customer base between three and four hundred customers, and an average annual sales 

turnover of $4.5 m illion NZD. Access has been secured to the company’s weekly 

sales and accounts receivable data for the years 2004 to 2007. For every week in this 

four year period, a measurement was made of the total credit sales for the previous 12 

months, the total credit sales for the previous 30 days, and the balance of outstanding 

accounts receivable.  T hese values were used to generate the collection efficiency 

measures in a manner consistent with Equations 1-4.   

 

A summary of the sales and accounts receivable balances for the company is provided 

in Figure 1. This data is characterised by large variations in credit sales and accounts 

receivable balances. 
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Figure 1: Credit sales and accounts receivables of target company 
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Testing for flaws in the Traditional Aging Schedule 
 
It was noted in the earlier discussion that the traditional aging schedule can be 

expected to suffer from interdependencies between the schedule’s categories. The 

veracity of this claim has been examined by creating a correlation matrix of 

categories, as shown in Table 3. The significant correlation between the Current and 

the 30, 60 a nd 90 D ays categories (all p ≤ 0.01) demonstrates that as the Current 

category increases, the 30, 60 a nd 90 D ays categories decrease. This supports the 

assertions of previous commentators and the interdependency concerns outlined 

above. 

 
TABLE 3: TRADITIONAL AGING SCHEDULE CORRELATION MATRIX OF 
CATEGORIES 
Spearman’s Roe N = 209 Current 30 Days 60 Days 90 Days 120+ Days 
Current Correlation Coefficient 1.000 -.943(**) -.280(**) -.161(*) -.013 

Sig. (1-tailed) . .000 .000 .010 .423 
30 Days Correlation Coefficient -.943(**) 1.000 .085 .087 -.042 

Sig. (1-tailed) .000 . .112 .105 .272 
60 Days Correlation Coefficient -.280(**) .085 1.000 .131(*) -.016 

Sig. (1-tailed) .000 .112 . .029 .407 
90 Days Correlation Coefficient -.161(*) .087 .131(*) 1.000 .107 

Sig. (1-tailed) .010 .105 .029 . .062 
120+ 
Days  

Correlation Coefficient -.013 -.042 -.016 .107 1.000 
Sig. (1-tailed) .423 .272 .407 .062 . 

*  Correlation is significant at the 0.05 level (2-tailed). 
**  Correlation is significant at the 0.01 level (2-tailed). 
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In outlining the impact of credit sales on the traditional Aging Schedule we asserted 

that the sum of credit sales achieved in the most recent 30 day period can be expected 

to be positively correlated to the current category in a traditional Aging Schedule. 

This relationship has been examined by correlating credit sales for the previous 30 

days with the current category of the traditional Aging Schedule (Table 4). This 

analysis provides supporting evidence that credit sales are significantly positively 

correlated with the current category of the traditional Aging Schedule (p = 0.01).  This 

finding, along with the correlations identified for the Current category, demonstrate 

that credit sales have a significant distorting effect on the Aging Schedule.  

 
TABLE 4: TRADITIONAL AGING SCHEDULE CORRELATION TO CREDIT 
SALES 

Spearman’s Rho N = 209 Current 
Credit Sales for 
Previous 30 
Days 

Correlation Coefficient .209(**) 
Sig. (1-tailed) .001 

**  Correlation is significant at the 0.01 level (1-tailed). 
 

Testing for flaws in the Traditional Average Collection Period 
 
As shown in Equation 2, the traditional ACP is generally calculated in one of two 

ways: a yearly version, which uses credit sales from the previous year; or a monthly 

version, which uses credit sales from the previous 30 da ys. Both versions of the 

calculation are analysed here. 

 

A flaw in the traditional ACP approach that was noted above concerns an anticipated 

positive relationship between credit sales and ACP.  However, this relationship only 

exists if the change to credit sales persists.  As shown in Appendix 1 Figure 2, a one-

off increase in credit sales causes an initial increase that quickly dissipates.  Figure 2 

further demonstrates that higher sales in one period result in a sustained decrease in 

the ACP for the next 12 periods. As credit sales for this company are known to 

fluctuate, it was expected that either a positive or negative relationship could arise. 

 

The presence of a credit sales distorting effect on the traditional ACP has been 

examined by determining whether credit sales are correlated to the traditional ACP, as 

shown in Table 5. T he traditional monthly and yearly ACP were found to be 
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significantly negatively related to credit sales from the last 30 days and 360 days 

respectively (p < 0.01). 

 
TABLE 5: TRADITIONAL AVERAGE COLLECTION PERIOD CORRELATION 
TO CREDIT SALES 
Pearson Correlation N = 209 Monthly Yearly 
Credit Sales for 
Previous 30 Days 

Correlation Coefficient -.296(**) .050 
Sig. (2-tailed) .000 .475 

Credit Sales for 
Previous 360 Days 

Correlation Coefficient .068 -.507(**) 
Sig. (2-tailed) .330 .000 

**  Correlation is significant at the 0.01 level (2-tailed). 
 

Appraising the Corrected Aging Schedule 
 

Consistent with the approach taken for the traditional Aging Schedule in Table 3, an 

examination of the interdependency of the categories of the corrected Aging Schedule 

has been undertaken by formulating a correlation matrix of the categories, as shown in 

Table 6. Unlike Table 3, no ne gative correlations were noted, signifying that the 

problem identified for the traditional Aging Schedule appears to be absent for the 

corrected Aging Schedule. Table 6 r eveals six significant and positive correlations 

between the Current and 30 Days (p < 0.05), Current and 90 Days (p < 0.01), Current 

and 120+ Days (p < 0.05), 30 Days and 60 Days (p < 0.01), 30 Days and 90 Days (p < 

0.01) and 60 Days and 90 Days (p = 0.01). It is notable that only positive correlations 

were observed in Table 6, w hereas Table 3 r evealed negative correlations. This 

indicates that the corrected measure is capable of showing improvement in multiple 

categories simultaneously as collection efficiency improves, which was not possible 

using the traditional Aging Schedule. 
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TABLE 6: CORRECTED AGING SCHEDULE CORRELATION MATRIX OF 
CATEGORIES 
Spearman’s Rho Current 30 Days 60 Days 90 Days 120+ Days 
Current Correlation Coefficient 1.000 .135(*) .080 .181(**) .160(*) 

Sig. (1-tailed) . .025 .125 .004 .015 
N 209 209 209 209 183 

30 Days Correlation Coefficient .135(*) 1.000 .215(**) .239(**) .028 
Sig. (1-tailed) .025 . .001 .000 .355 
N 209 209 209 209 183 

60 Days Correlation Coefficient .080 .215(**) 1.000 .162(**) .052 
Sig. (1-tailed) .125 .001 . .010 .241 
N 209 209 209 209 183 

90 Days Correlation Coefficient .181(**) .239(**) .162(**) 1.000 .083 
Sig. (1-tailed) .004 .000 .010 . .133 
N 209 209 209 209 183 

120+ Days Correlation Coefficient .160(*) .028 .052 .083 1.000 
Sig. (1-tailed) .015 .355 .241 .133 . 
N 183 183 183 183 183 

*  Correlation is significant at the 0.05 level (2-tailed). 
**  Correlation is significant at the 0.01 level (2-tailed). 
 

The impact of changes in credit sales on the corrected Aging Schedule was examined 

by determining whether credit sales for the previous 30 days were correlated to the 

Current category of the traditional Aging Schedule. This analysis is shown in Table 7.  

Unlike the case for the traditional Aging Schedule, it has been found that credit sales 

are not significantly positively correlated to the Current category of the corrected 

Aging Schedule.  

 

TABLE 7: CORRECTED AGING SCHEDULE CORRELATION TO CREDIT 
SALES 

 Spearman’s Rho N = 209 Current 
Sales 
for 
Month 

Correlation Coefficient -.027 
Sig. (1-tailed) .701 

 
Appraising the Corrected Average Collection Period 
 
The distorting effect of credit sales on the corrected ACP was investigated by testing 

for a relationship between credit sales and the corrected ACP. An examination of this 

relationship has been made by correlating credit sales for the previous 30 and 360 

days (see Table 8). Unlike the case for the traditional ACP, no association between 

ACP and credit sales for the previous 30 or  360 days is in evidence.  The effect of 

removing the credit sale distortion is shown in the aggregate statistics of the corrected 
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and traditional ACP, shown in Table 9. T he corrected ACP demonstrates less 

extremes and lower variability than the traditional measures. 

 

TABLE 8: CORRECTED AVERAGE COLLECTION PERIOD CORRELATION 
TO CREDIT SALES 

Pearson Correlation N = 209 Corrected ACP 
Credit Sales for 
Previous 30 Days 

Correlation Coefficient -.006 
Sig. (2-tailed) .933 

Credit Sales for 
Previous 360 
Days 

Correlation Coefficient .045 
Sig. (2-tailed) .518 

 

TABLE 9: DESCRIPTIVE STATISTICS FOR TRADITIONAL AND 
CORRECTED ACP MEASURES 

 

Average Collection Period 

Corrected 
Traditional Monthly 

ACP 
Traditional Yearly 

ACP 
Minimum 31.02 30.96 27.45 

Maximum 68.33 73.87 104.37 
Mean 43.02 43.69 49.12 
Standard Deviation 6.41 8.70 12.20 

 
Conclusion 
 
Inappropriate and flawed collection efficiency measures are widely used in practice 

and are widely promoted in the normative literature. This study has clearly outlined 

the nature of these shortcomings and provides corrections that can circumvent the 

noted problems. The most beneficial aspect that would likely arise from the 

application of the corrected measures is that they would provide a m ore accurate 

gauge of actual collection performance. 

 

Distortions resulting from changing levels of credit sales do not affect the corrected 

ACP, which is directly proportional to changes in collection efficiency. Thus, the 

corrected ACP will decrease whenever there is an increase in accounts receivable 

collections, regardless of credit sale activity. Similarly, the corrected Aging Schedule 

provides a stronger basis for monitoring changes in collection achievement. The 

corrected Aging Schedule can show improvements in the age categories in which 

collections are made without affecting other age categories, and similarly without 

being distorted by credit sale activity.  
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The correction process removes the distorting effect of changes in credit sales in the 

calculation of the measures. This does not mean that changes in credit sales will not 

affect the measures, as changes in credit sales may alter collection efficiency. For 

example, a small volume of credit sales are easy to manage, however large credit sales 

may result in so many accounts that they exceed the accounts receivable collection 

resources. 

 

The phase of the study based on empirical data has provided affirmation that both the 

traditional Aging Schedule and traditional ACP were affected by changes in credit 

sales. It has also been affirmed that the traditional Aging schedule is subject to 

interdependence, where a change in one category results in changes in the value of 

other categories.  

 

It has also been found that the corrected Aging Schedule and corrected ACP are free 

from these shortcomings. Neither the corrected Aging Schedule nor the corrected 

ACP were affected by credit sales. Additionally, the corrected Aging Schedule was 

found to be free from interdependence. Further, the corrected ACP is comparable to 

the traditional measure, matching its value exactly during periods of unchanging 

credit sale activity, but free from its flaws when credit sale activity does change. 

 

While it is  not believed to represent a serious threat to the validity of the findings 

presented, it should be recognised that the empirical data analysed was collected 

within a single entity. It would have been desirable to conduct the empirical enquiry 

undertaken using data collected from a range of companies experiencing a range of 

seasonal patterns, sales growth and decline patterns and also accounts receivable 

growth and decline patterns. Based on the a priori rationale expounded above, it is not 

expected that broadening the empirical data used to examine the traditional accounts 

receivable efficiency measures will provide any evidence conflicting with the 

conclusions arrived at herein.  

 

The relationship of these corrections to cash flow, valuation of accounts receivable, 

and cost-benefit analysis of collection efficiency investments also warrant 

investigation.  Further research is also required to investigate the applicability of these 

corrections to inventory turnover and other time based ratios.   



  Page  19 

Appendix 1 – Effect of changing credit sales on Traditional ACP 
 

Assume a company operates in 30 day periods, has a financial year of 360 days and 

make $1.2M in trade credit sales over the course of a year.  Credit sales are evenly 

earned over the year, such that 1/12, or $100,000 of the credit sales are made each 

month and 1/360 are made per day.  C ollections are normally distributed, with an 

average collection period of 30 d ays and a standard deviation of 5 days. Four 

scenarios are considered below.  For each scenario, assume credit sales are unchanged 

for the first five periods, and in the 6th period credit sales change in a particular way. 

For each of the four scenarios, data over a 24 month period is graphed along with 

daily ACP calculations.    

 

Scenario 1 (see Figure 1): Credit sales change by 20% and then stay at this level.  The 

effect of an increase is an immediate increase in the ACP followed by a period where 

the ACP gradually reduces until it r eturns to its former level. An entire year is 

affected. 

Scenario 2 (see Figure 2): Credit sales change by 20%, but only for one period (30 

days). The effect of a one-off short-term increase in credit sales is an immediate 

increase in the ACP followed by a reduced ACP period for another 12 periods. 

Scenario 3 (see Figure 3): Credit sales change by 20% per year and continue to 

change at that rate (sustained growth/shrinkage). The effect of increasing credit sales 

by 20% per year is that the ACP remains at an elevated level. 

Scenario 4 (see Figure 4): Credit sales randomly change, where each day’s sales may 

vary from zero to double the daily average.  The effect of random credit sales is that 

ACP moves randomly. 
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Figure 1: Credit sales change by 20% and then stay at this level 
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Figure 2: Credit sales change by 20%, but only for one period (30 Days) 
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Figure 3: Credit sales change by 20% per year and continue to increase at that 
rate 
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Figure 4: Credit sales become random, deviating from the average by zero to 
double the daily average. 
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Appendix 2 – Effect of changing credit sales on Corrected ACP 
 
The correction of ACP is clearly demonstrated when the scenarios of Appendix 1 are 

applied to the corrected ACP.  In this instance the corrected ACP is calculated using 

daily categorisation of credit sales and accounts receivables.  The figure below 

demonstrates that the corrected ACP remained constant, reflecting the unchanging 

collection efficiency, in spite of various changes to credit sales.  
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Appendix 3:  Effect of changing collection efficiency on Traditional 
ACP and Corrected ACP 

 

Appendices 1 and 2 explored four different scenarios with changing credit sales while 

collection efficiency is held constant.  Appendix 3 e xplores a fifth scenario 

incorporating changing collection efficiencies.   

 
Figure 1: Improving collection efficiency and constant credit sales. 
Assuming credit sales are the same dollar value from period to period, both the 

traditional and corrected ACP provide an accurate means of detecting a change in 

collection efficiency.  In the example below, collections were improved at 6 months (a 

reduction of 5 days), and both measures accurately reflect the change. 
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Figure 2: Improving collection efficiency and changing credits sales 
When credit sales vary from period to period, the corrected ACP measure continues to 

accurately capture the changed collection efficiency.  The traditional ACP measure’s 

ability to do this is significantly compromised by spurious changes.     
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