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debkeepr: Analysis of 
Non-Decimal Currencies in R 

jessesadler.github.io/debkeepr/
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Accounting
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Accounting and digital history

• Quantitative analysis 

• Visualization 

• Reproducibility
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Non-decimal currency nomenclature 
lsd

libra solidus denarius

(pound) (shilling) (penny)

£ s. d.

Latin units libra solidus denarius

Abbreviation £ s. d.

English Pound shilling penny 
(pence)

Bases ∞ 20 12
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Names for 
non-decimal currencies

• Pound sterling: pound∞, shilling20, penny12 

• Pound Flemish: pond∞, schelling20, groot12 

• Holland guilders: guilder∞, stuiver20, penning16 

• French crowns: crown∞, sous60, denier12 

• Polish florins: florin∞, gros30, denar18
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Difficulties with 
non-decimal currencies

• One value is represented by three 
separate units 

• The solidus and denarius units have 
non-decimal bases 

• The bases could differ by currency
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£ s. d.
28 15 8
32 8 11
54 18 7
18 12 9

Arithmetic
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£ s. d.
28 15 8
32 8 11
54 18 7
18 12 9

Unit total 132 53 35

Compound unit arithmetic
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£ s. d.
28 15 8
32 8 11
54 18 7
18 12 9

Unit total 132 53 35

Carried forward 2 2 -
Divide by base - 55 / 20 35 / 12
Remainder - 15 11
Answer £134 15s. 11d.

Compound unit arithmetic

Normalization

11



£ s. d. Decimal
28 15 8 28.78333
32 8 11 32.44583
54 18 7 54.92917
18 12 9 18.63750

Decimalization
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£ s. d. Decimal
28 15 8 28.78333
32 8 11 32.44583
54 18 7 54.92917
18 12 9 18.63750

Total 134.7958

Decimalization
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£ s. d. Decimal
28 15 8 28.78333
32 8 11 32.44583
54 18 7 54.92917
18 12 9 18.63750

Total 134.7958

Non-decimal ? ? ?

Decimalization

14



Arithmetic by hand
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How to enter the 
values into a 
spreadsheet?
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debkeepr: Analysis of 
Non-Decimal Currencies in R 

jessesadler.github.io/debkeepr/
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Normalization
£ s. d.
28 15 8
32 8 11
54 18 7
18 12 9

Unit total 132 53 35

Carried 
forward

2 2 -
Divide by 
base

- 55 / 20 35 / 12
Remainder - 15 11
Answer £134 15s. 11d.

Compound unit 



Decimalized 
deb_decimal

19

Tripartite structure 
deb_lsd

deb_lsd(l = c(17, 32, 18), 
        s = c(16, 7, 12), 
        d = c(6, 9, 3)) 

#> <deb_lsd[3]> 
#> [1] 17:16s:6d 32:7s:9d 
#> [3] 18:12s:3d 
#> # Bases: 20s 12d

deb_decimal(x = c(17.8250, 
                  32.3875, 
                  18.6125)) 

#> <deb_decimal[3]> 
#> [1] 17.8250 32.3875 
#> [3] 18.6125 
#> # Unit: pounds 
#> # Bases: 20s 12d

Structure of the classes



Decimalized 
deb_decimal
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Tripartite structure 
deb_lsd

deb_lsd(l = c(17, 32, 18), 
        s = c(16, 7, 12), 
        d = c(6, 9, 3)) 

#> <deb_lsd[3]> 
#> [1] 17:16s:6d 32:7s:9d 
#> [3] 18:12s:3d 
#> # Bases: 20s 12d

deb_decimal(x = c(17.8250, 
                  32.3875, 
                  18.6125)) 

#> <deb_decimal[3]> 
#> [1] 17.8250 32.3875 
#> [3] 18.6125 
#> # Unit: pounds 
#> # Bases: 20s 12d

Structure of the classes

Bases attributeUnit attribute

Class and 
lengthValues



# Multiply £15 3s. 8d. 
  sterling by 32 

deb_lsd(15, 3, 8) * 32 

#> <deb_lsd[1]> 
#> [1] 485:17s:4d 
#> # Bases: 20s 12d

Multiplication
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# Divide 345cwt. 1q. 8lbs. 
  by 22 

x <- deb_lsd(345, 1, 8, 
             bases = c(4, 28)) 

x / 22 

#> <deb_lsd[1]> 
#> [1] 15:2s:22d 
#> # Bases: 4s 28d

Division
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# See the debkeepr website for more examples 

x <- deb_lsd(l = c(28, 32, 54, 18), 
             s = c(15, 8, 18, 12), 
             d = c(8, 11, 7, 9)) 
sum(x) 

#> <deb_lsd[1]> 
#> [1] 134:15s:11d 
#> # Bases: 20s 12d 

deb_lsd(15, 13, 4) + deb_lsd(6, 15, 9) 

#> <deb_lsd[1]> 
#> [1] 22:9s:1d 
#> # Bases: 20s 12d 

deb_lsd(15, 15, 9) - deb_lsd(6, 13, 4) 

#> <deb_lsd[1]> 
#> [1] 9:2s:5d 
#> # Bases: 20s 12d



Entering data into 
a spreadsheet
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# Create a data frame with a deb_lsd column 

deb_gather_lsd() 

# A tibble: 177 x 5 
      id credit debit date                  lsd 
   <dbl>  <dbl> <dbl> <date>     <lsd[20s:12d]> 
 1     1      2     1 1633-01-01    1000:15s:7d 
 2     2      2     3 1633-01-01     477:10s:0d 
 3     3      2     4 1633-01-01       55:0s:6d 
 4     4      2     5 1633-01-01      240:0s:0d 
 5     5      2     6 1633-01-01      229:0s:0d 
 6     6      2     8 1633-01-01       3:17s:8d 
 7     7      7     2 1633-01-01      150:0s:0d 
 8     8      9    11 1633-01-04      360:0s:0d 
 9     9      1     9 1633-01-04      144:0s:0d 
10    10      5    10 1633-01-04      120:0s:0d 
# … with 167 more rows



Example: The estate of 
Jan della Faille de Oude (1515–1582)
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• 8 November 1582 to 
31 December 1594 

• 2,155 transactions 
• 480 accounts

Accounts of the estate 
of Jan della Faille de 

Oude
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debkeepr: A digital history 
methodology for non-decimal currencies
• Simplify individual calculations 

• Makes data entry of account books worth 
the effort  

• Data analysis 

• Visualization 

• Reproducible research
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debkeepr: Analysis of 
Non-Decimal Currencies in R 

jessesadler.github.io/debkeepr/
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Thank you

Jesse Sadler 
Twitter: @vivalosburros 
Website: jessesadler.com 
GitHub: github.com/jessesadler 
debkeepr: jessesadler.github.io/debkeepr 
Slides: jessesadler.com/slides/rsa2021.pdf


