Pacioli’s Bookkeeping

Italian merchants of the Middle Ages customarily started their partnership contracts with the formula "in the name of God and profit." The earliest example of such a contract occurs in 1253, and the phrase appears as late as 1531.  The combination sounds odd to contemporary readers, but the phrase is a briskly pious acknowledgement of God’s role in permitting or denying the blessings of wealth, of risk in a world governed by God. To understand this phrase is to understand the conditions in which bookkeeping developed and the uncertainties it aimed to control.
 

As has been argued in the preceding chapters, merchants dependent upon long-distance trade develop and use risk response systems as tools to convert immeasurable uncertainty into measurable, controllable risk.  Double-entry bookkeeping (DEB) was one such risk response system.  Luca Pacioli (1445-1514), whose treatise on bookkeeping informs this chapter’s argument, was not the originator, but the most influential codifier of DEB. Born into the lower middle class, befriended as a youth by Piero della Francesco, and as an adult by Leonardo da Vinci, Pacioli was a Franciscan conventual friar, a member of a merchant’s household, a mathematics professor teaching in Rome, Milan, Padua, Perugia and Florence, and an author supported by powerful patrons.  Pacioli is best known today for his mathematical works and his treatise on bookkeeping. 

Pacioli’s Summa de Arithmatica, Geometria, Proportioni et Proportianalita, a general text on mathematics, geometry and algebra for merchants and other users of math, contains a section called Particularis De Computis Et Scripturis on preparing bookkeeping books.
   The Summa Arithmatica was published in 1494, just before the turn of century, two years after Columbus sailed, when it was profitable to venture on new trade routes, and when European ships could just about – with a great deal of luck and seamanship – manage deep and rough waters on unknown routes. In Italy, trade was an important method for wealthy men to remain wealthy.  Pacioli’s short bookkeeping treatise is written in the chatty tone of well-used lecture notes, with proverbs, jokes and quotes salted throughout, and they give very direct instructions about how a merchant’s books are to be organized.  DEB standardizes all transactions as a dual debit and credit arrangement.  Each purchase, sale or trade is recorded in a ledger twice:  as a credit to one account, and as a debit to another account.  Rules govern the entry of accounts, and beginning bookkeepers need training before they can be trusted to use the method correctly.  (A short example is given below.) Luca Pacioli’s DEB, as presented in the treatise, is a codification of the risk represented by time, the loss of reputation, and the control of agents.  The books served as narration and self-reflection as much as they were a tool for regulating the practice of accounting. Pacioli helped propagate bookkeeping techniques as a personal risk response system and so bridged the tensions between profit and God.


There are ninety-nine known copies of the 1494 Summa and thirty six copies of the later 1523 edition.  Three modern English translations of Pacioli are the source for the analysis in this chapter. The first, by John Geijsbeek, completed in 1914 and self-published, contains a translation of Pacioli with the original vernacular Italian text on facing pages.  Shortly afterward, a second original translation by Pietro Crivelli was completed and presented to the Institute of Book-keepers in 1925.  The latest translation, the 1963 Pacioli on Accounting, by Gene Brown and Kenneth S. Johnston, also includes a reproduction of the original twenty-eight page Scripturis treatise in the Summa.

The Story of Double-Entry Bookkeeping 

The story of DEB has been told as an economic change in Italy and as an intellectual discovery carried from the Arab world to Western trading partners. It has been argued that DEB is important evidence of the rising tide of commercialism and that three powerful trading cities – Venice, Genoa and Florence – had a community of financial resources and practical knowledge to foster bookkeeping.  It also has been argued that DEB mirrors the gradual change in religious attitudes toward trade. Religious and secular interests converged upon a new idea: profit and loss in the balance sheet.  These arguments are a starting place for exploring the risks that DEB addressed.

Trade was extensive and active in the medieval period. Important trade items were spices, including pepper and ginger, as well as sugar, wines, silk, wool cloth, and oil-based perfumes.   Six Champagne and Brie fairs (each two months long) linked northern and southern Europe and throve on the exchange of regional cloth and on the debt settlements carried out by mostly Italian money-changers.  Present wherever trade occurred were the Genoese.  Steven Epstein, historian of Genoa, commented that the medieval saying “Januensis ergo mercator (Genoese therefore a merchant), underscores the perception (then and now) that a mercantile culture permeated Genoa.” 
  A 1930 Bulletin of The Business Historical Society reported the discovery of the oldest known example of double-entry bookkeeping, a Genoese stewards’ cartulary of 1340. The second oldest example was a Florentine ledger of 1390 belonging to the Company of Averado de’ Medici, a money-changer.  The oldest Venetian examples date from 1406.

Later scholars have argued that the honors for primacy belonged, in fact, to a branch of a Florentine company.  In “The Coming of Age of Double Entry”(1977),  Geoffrey A. Lee proffers the 1299-1300 accounts kept in Salon by Amatino Manucci for the French branch of Florence’s Giovanni Farolfi & Company.  Identifying crucial features, Lee describes
the concept of the individual proprietor or (more clearly) the business partnership as an accounting entity… the concept of algebraic opposition, firstly between increases and decreases in a physical holding of cash or goods, secondly between increases and decreases in the level of indebtedness by or to another economic agent… the concept of a single monetary unit, to which amounts in other currencies are converted, thus making the entries additive overall; the concept of proprietors' equity, as the algebraic sum of assets and liabilities…the concept of profit or loss, as the net increment or decrement to equity… and…the concept of an accounting period, over which profit or loss may be measured.

Lee concluded that the Bruges-based Farolfi accounts of Manucci were the first known documents that meet the present-day criteria for double-entry bookkeeping.  And the Bruges arrangements were very typical: many companies had a main branch run by the best-established family members and a branch house or houses run by a brother or cousin in other cities, of which a branch in Bruges was a likely choice.
  Yet another early user of DEB was a London branch of the Italian Gallerani company operating in 1305.
  As they became centers of trade, London and Bruges were likely places for DEB to be practiced.

Although Florence and Genoa were certainly pioneers, and although its use by branch houses was highly suggestive of its function in managing risk, double-entry bookkeeping was described by contemporaries as the Venetian method. Just at the time DEB was being employed in Bruges on behalf of Florence, Venice was coming into its full power as a trading center. Luca Pacioli’s treatise teaches DEB in the Venetian way, in part because he once lived there and, in part, because DEB was associated in the popular mind with Venetian traders.  Venice came into real prominence after the sack of Constantinople in 1204; in the next century Venice battled Genoa for supremacy, winning a decisive victory in the 1380 War of Chioggia.  As with Genoa, to be in business in Venice was to be a merchant in the original sense – working in foreign countries in wholesale goods.  Venetian traders sent ships to the Greek peninsula, the Aegean islands, the lands of the former Byzantine empire, into the Crimea and beyond, as well as to Cyprus, Syria and Palestine.
 

In addition to the wide-ranging markets reached by Venetian traders, political power backed trade technology in Venice.  Most cities that have held international prominence can boast a very active harbor, but Venice had the Arsenal, a huge dockyard founded in 1104. Expanded in 1320 and again in 1473, the Arsenal became the site for building both naval and larger merchant ships. In the early sixteenth century, during Pacioli’s lifetime, the Arsenal maintained a reserve of 100 galleys and kept forty to sixty galleys in action ready to move against the Turks and the Spanish. Frederick Lane, historian of Venice, describes the Arsenal at its height. “In those years, the Arsenal, which then covered 60 acres, employed on average about 2,000 men within its wall – as many as 3,000 in emergencies and hardly ever less than 1,000.  It was the biggest industrial establishment in all Christendom….”
 There the frame-first ship-building method was developed and employed.  There small arms were improved to outmatch the crossbow.  In the sixteenth century the Arsenal could fit out, arm and provision a ship a day, using standardized parts in a production-line method. 
Political power also backed business in Venice. Venetian merchants were generally drawn from the patrician merchant class, those who were members of the Great Council. Merchants controlled the state, and merchant fleets had fast, reliable, well-defended state-supported shipping.  Aside from its reputation as a well-armed and well-prepared harbor, Venetian merchants had ready access to city authorities in case of any dispute about shipments, brokerage fees, or the accuracy of each other’s accounts.  The latter half of Pacioli’s treatise introduces not only novices, but also foreigners, to the local authorities who adjudicated such matters.  

In addition to adjudication, merchants needed a network of partners, and there were many such partnerships in Venice.  Venetians auctioned off galleys for voyages, and galley companies were created to share expenses and to receive the freights. Another kind of temporary partnership was the collegantia, used from the turn of the millennia onward.  One such contract, between Giovanni Lissado and Sevastio Orifice, translated from Latin, reads as follows:  

In the name of the Lord God and our Savior, Jesus Christ.  In the year of the Incarnation of the same Redeemer 1073, in the month of August, eleventh indiction, at Rialto, I, Giovanni Lissado of Luprio, together with my heirs, have received in collegantia  from you, Sevastio Orefice, son of Ser Trudimondo, and from your heirs, this [amount]: £200 [Venetian].  And I myself have invested 
£100 in it.  And with this capital (habere) we have [acquired] two shares (sortes) in the ship of which Gosmiro de Molino is captain.  And I am under obligation to bring all of this with me in taxegio to Thebes in the ship.…I promise to put to work this entire capital and to strive the best way I can.  Then, if the capital is saved, we are to divide whatever profit the Lord may grant us from it by exact halves, without fraud and evil device.  And whatever I can gain with those goods from any sources, I am under obligation to invest all [of it] in the collegantia.  And if all these goods are lost because of the sea or of [hostile] people, and this is proved – may this be averted – neither party ought to ask any of them from the other; if, however, some of them remain, in proportion we invested so shall we share.  Let this collegantia exist between us so long as our wills are fully agreed.  But if I do not observe everything just as it is stated above, I, together with my heirs, then promise to give and return everything to you and your heirs, everything in the double, both capital and profit (caput et prode), out of my land and my house or out of anything I am know to have in this world 

Giovanni Lissado signed, the captain and two others signed as witnesses, and a notary signed.  The two partners have invested in a taxegio, a commercial voyage. Orefice had money; Lissado had less money, but took the responsibility for making a profit on the trade of their combined capital. The contract covers in very short space a number of contingencies while allowing for a great deal of flexibility and a few stiff penalties.  The heirs are included, in case of the death of the principles, and storms and pirates are provided for. Lissado’s responsibility for making money is very generally sketched; and the partnership is bound by willingness to be in partnership, rather than by a time limit.  However, Lissado is liable for a double penalty if he breaks the provisions and invests Orefice’s money in another partnership, or in ways not authorized by the contract.  This contract, signed in 1073, gives an indication of the long-standing Venetian turn for trade and for the instruments that supported it.


Another very common Venetian partnership was between family members, people who could be trusted.  In many cases, one brother lived in Venice, and the other in the city where trade was carried on.  Lane observed: “Partnerships of this kind were so common in Venice, especially among rich families, that at a father’s death his sons became automatically members of such a partnership, unless they took specific steps to separate their inheritances.”
   Venetians also set up partnerships with non-family members, but not for long terms.  They preferred to employ agents on short-term contracts. In the following century, after the Black Death swept through Europe and the great fair cycle was disrupted, Venetians adopted commission agents more frequently.   In Venice, a Maritime Republic, Lane said that 
the use of resident agents instead of traveling merchants was facilitated by a number of improvements in commercial technique. One was the system of double-entry bookkeeping.  This way of grouping and checking the records of every transaction made it easier for a resident merchant to keep tract [sic] accurately of what his partners or agents were doing.…

Commission agents were part of a trade network that was slowed down, but not stopped, by plague.  The available shipping technology, well-established legal instruments for partnerships, and trade-minded civil authorities gave Venetians a powerful presence in trade. 


In addition to commercial incentives, Venice was a city of books. In No Royal Road, sketching the market for books in Venice, Emmet Taylor listed the records of a bookseller of Venice in 1484. He remarked 

The books in which he traded were classics, Bibles, missals, works on canon law, breviaries, romances, schoolbooks and poetry. The books that he sold were for the most part unbound.… The prices paid for facetiae, poetry and romances were low…a cookery book by Patina, de Honest Voluptate, fourteen soldi, a Dante and Commentary, one ducat…Thyucydides, one lira, nine soldi…a little Suetonius, four soldi….
  
Bookshops seem startlingly familiar.  Then as now there was a population that liked cookbooks and histories as well as travel literature and classics.  The bookseller kept on hand Juvenal and Donatus, the thousand-year-old war-horse Latin grammar book.  He also kept Peregrinato ad Jerusalem and the Letters of Pope Pius II, both of which sold out quickly (as did the Juvenal).  It may be that the practice of setting up and writing in blank books was an easier development in a city where the process of printing and binding books had already been established.  The habit of telling a story, or creating a history, may also have seemed natural to merchants who live in a city where stories were sold side-by-side with merchants’ goods.  

Double-entry bookkeeping had most likely been transferred from the Arab world and had been adopted first in other Italian cities.  It became known as the “Venetian method” because Venice had position, power and influence in trade when the method was codified, and because, in his treatise, Luca Pacioli named it so.  Venice, Genoa and Florence kept a flourishing long-distance trade with the East for spices and cloth and luxury goods.  The profit that derived from long-distance ventures needed complex, multi-step transactions over time, and so encouraged the development of financial instruments. 


There are three general schools of thought about the importance of DEB, of which the most recent is the most helpful in understanding Pacioli. Some historians have seen DEB part of the rise of commercialism. Bookkeeping was one of a series of useful tools that includes credit, ship-design, insurance, agents and organized fairs. Intellectual historians Max Weber, Werner Sombart, A.C. Littleton and others have argued along these lines. Describing the necessary antecedents for DEB, Littleton said that accumulated capital will seek employment. He continued, “in the city-republics of Italy, between the years 1200 and 1500…wealth was urged into productiveness.”
   Twenty years later, the link between capitalism and bookkeeping was widely accepted, and in 1947, in “Historical Development of Cost Accounting,” S. Paul Garner commented “whenever capitalism began to show itself, better accounting practices followed within a short time.”
   Double-entry bookkeeping was a new way of organizing records and of isolating profit as an object to be manipulated.  Double-entry bookkeeping functioned because it handled a dynamic system that not only accounted for and tracked disparate elements, but also balanced and assessed them as needed. Double-entry account books marked the inception of capitalism as an economic system.
Scholars of accounting, among them Raymond de Roover, James Winjum and Basil Yamey, have argued, though, that a careful examination of the actual ledgers and records shows a definitive gap between practice and purported need.  Few business owners used the summing up functions of bookkeeping.  In “Accounting in its Age of Stagnation” (1970), James Winjum pointed out that few merchants needed to know an annual income, especially if there was a thin line between ownership and management. Ventures were more relevant. “The practice of venture accounting had significant management implications in an economy where trading was not always along the continuous and regular line of today, and considering  the opportunistic nature of this economy was better suited to the merchant’s objectives than the determination of profits for an arbitrary period”
  For many, partnerships were quickly made and quickly ended.  Possibly the problem of keeping three books and labeling everything as a debit to one account and as a credit to another was simply too cumbersome to be performed on a daily basis.  Venetians themselves, the center and source of books on accounting, paid little attention to regular closing of the books. Rather than focusing on profit, Lane argues, those who partially used the system tried to keep clear records of activity on individual venture accounts and as a “way of accumulating information on partnership activities”
 Raymond de Roover, historian of Italian merchant houses in the Renaissance, summarized trading difficulties thus: “the medieval merchant rarely enjoyed a well-entrenched monopoly position;” rather, market conditions were volatile; war was a constant concern, and because of the slowness of communication, the control of agents abroad was “a great stumbling block.”
  This view focuses on the risks of cheating and of insubordination within a company.  DEB was used to combat these problems.

A newer line of argument is that DEB reflects a private morality with the ledger and journal serving as a kind of confessional. James Aho’s 2005 Confession and Bookkeeping argues that Luca Pacioli’s thinking is modeled on Ciceronian rhetoric and also confessional habits.  The records of the ledger are derived from “popular knowledge of how credible defenses and prosecutions were readied: quis (who), quid (what) quare (where), quando (when), quantum (how much), cum quo (in whose presence), and cur (how).” 
 Bruce Caruthers and Wendy Espenland, writing from a sociological perspective, propose that DEB symbolically enhances the legitimacy of any account, whether or not in reality that accounting is done carefully.  The persuasive rhetoric of accounting is “critical in legitimating the new legal forms for commercial activity (partnerships, joint-stock companies) that emerged.” 
  Each of these approaches contributes to a broad understanding of DEB, and each has validity. For the purposes of understanding the mentality and training of the most important codifier of DEB methods, Pacioli, Aho’s approach provides the best entry.  Aho looks at Pacioli’s training and religious point of view, and so suggests what might underlie Particularis De Computis Et Scripturis.

Luca Pacioli

Italian merchants of the fourteenth century lived within the sphere of a definitively Italian-oriented church whose worldly concerns with lands, goods and power were reflected not only in the growing acceptability of trade but also in the education available to businessmen.  A long-running discussion about the place of money in life had made churchmen of Italy familiar with both the ethics and the practices of business.  Traditional medieval religious attitudes toward trade were wary: trade exposed merchants to the temptations of greed, usury and cheating. Most notably, it was the Franciscans who made themselves heard on the subject of merchants, money and usury through Bernardino of Siena in the 1420s.  In a series of closely-argued sermons Bernardino asserted that some kinds of trading were acceptable, and a merchant could indeed be pleasing to God, but loan-making, in which interest was gained, was usurious.  There were many distinctions between what was and was not an acceptable loan and lists of very specific kinds of sins associated with each transaction. For instance, it was unacceptable to create a cambio sicco, a “dry exchange” in which interest on a loan was concealed through a bill of exchange with a foreign city.
  There were, however, a set of “extrinsic titles” which permitted interest to be earned in seven distinct cases. Churchmen were very familiar with the kinds and nature of trade, and had worked out elaborate schemes of right and wrong, the details of which the average businessman would have found at least a little familiar.

Churchmen, being scholars, were also teachers – especially of the poorer classes.  And because teachers were clerics, Italian schools were a point of conflict.  New secular schools grew up to accommodate the need for apprentices trained in mathematics and business practice.  In 1283, Giovanni Villani, a Florentine merchant and administrator, said that there were “between eight and ten thousand boys and girls learning to read, while six abacus schools (for training in reckoning preparatory to a business career) had between one thousand and twelve hundred attending….”
  In Italy the teachers were likely to be laypeople and not clerics.  In Venice, secular bookkeeping and mathematics teachers were called masters of the abacus.  The growth of secular abacus schools – many young students trained in math and writing – as well as the influence of the printing press, providing for many teaching texts and the dissemination of ideas.
  These abacus schools laid the basis for double entry bookkeeping in the century before it was formally recognized as a new and peculiarly “Venetian” method.  The most influential codifier of DEB, however, was not a secular teacher, but a cleric and a Franciscan.  That Luca Pacioli promoted DEB suggests that God and profit could be reconciled in the person of the devout businessman, and much of the language of the Summa Arithmatica treatise indicates that Pacioli saw the matter in just this light.

As mentioned, Luca Pacioli (1445-1517) is not the founder of DEB; however, his was the text widely translated and copied. Luca Pacioli was born in the heart of Tuscany in Borgo San Sepulcro, which is located southeast of Florence and nearby to Urbino. (See figure 2, below) Ruled by the Montrefeltri, Urbino’s rise as a center of learning coincided with Pacioli’s own life.  Pacioli’s parents were not well-to-do, and he received the education that other poor boys of the town would have received.  He was schooled by the Franciscans in Borgo San Sepulchro until the age of 16, when he was apprenticed to Folco de Bolfoci, an artisan.  Early in his apprenticeship, in the 1460s, he quit his trade to study with Piero della Francesca, best known as a painter and an innovator in the use of perspective
  Pacioli and his patrons recognized that he had both the aptitude and the desire to become a scholar. Having chosen this path, Pacioli received a wonderful favor during his late teens: he was given access to the very fine library at Urbino and came under the patronage of the Dukes of Urbino, first Federigo, and later his son Guidobaldo.  It was to Guidobaldo that the Summa Arithmatica was dedicated.  At nineteen, Luca Pacioli met the highly accomplished architect Leon Batista Alberti, author of Della Pictura and I Libri della Famiglia, who acted as a second mentor to Luca.  Alberti introduced Pacioli to his first practical appointment, in the service of the Venetian merchant Antonio de Rompiosi.  Pacioli tutored the Rompiosi sons and learned first-hand the daily problems and concerns of a prosperous merchant.  Pacioli’s first job gave him the practical bent that influenced much of his writing, and it certainly gave him the insight into bookkeeping which he would codify and publish when his teaching career was well launched.  
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Having spent his twenties as a tutor and a bookkeeper, Pacioli became a professor and friar in his thirties. After spending six years in service to Rompiosi, Pacioli traveled to Rome with his mentor Alberti to meet Pope Sixtus IV (formerly Francesco della Rovere).  When Alberti died in 1472, Pacioli took orders as a Franciscan Conventual.  Then, in 1475, perhaps with the recommendation of Pope Sixtus, who had taught at Perugia, Pacioli began teaching there.  

Pacioli was the first mathematics teacher at Perugia.  Between 1480 and 1486, he was awarded the title of “magister.”  At a time when teachers attracted and were paid by their own following, Pacioli was a well-liked and famous lecturer, moving freely between universities in Perugia, Rome, Milan, Pisa, Florence and Bologna.  He was still responsible to the Franciscan hierarchy, and his focus on working at the universities frustrated his order.  In 1491 the Franciscan Order wrote to Pacioli threatening punishment if he continued to shirk his responsibilities in the religious schools.
  In 1510, having been put in charge of the monastery in San Sepulchro, but continuing his university teaching, Pacioli was again accused by the Franciscans of being absent and of  neglecting his religious duties.  Pacioli’s absence from the monastery certainly created management problems, but his continuing devotion to secular pursuits also illustrates the tension inherent in business education in early Renaissance Italy.  

Although he had published some books in his thirties, it was in his forties, as a well-known professor, that Pacioli began to write the two books for which he is known today, the Summa Arithmatica (1494) and De Divina Proportione (1509).  The Summa Arithmatica, as has been indicated, is a practical mathematics book for businessmen and tradesmen.  It includes some geometry, which might be considered less practical, but it does pursue the interesting mathematical problems of the day and includes a section on gaming. It is written in Italian, rather than Latin, and carries the flavor of local speech.  “Particulars of Reckonings and Their Recordings” (Particularis De Computis et Scripturis) was devoted to bookkeeping, and it is this section, or treatise, that codifies a risk response system.  In 1494 Pacioli traveled to Venice to publish the Summa Arithmatica, which was dedicated to Guidobaldo, the duke of Urbino. De Divina Proportione, which followed, is a three-volume compendium on the golden section, Vitruvius, and a reworking of a book earlier written by Piero della Francesca.
  Because of his connections to Urbino, and his early patrons, Piero della Francesca and Leon Batista Alberti, Pacioli knew many of the important painters and architects, and so the books are infused with a Renaissance interest in Euclidean solids and their influence on architecture and mysticism.   
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	Figure 3  Portrait of Luca Pacioli by Jacobo de Barbari, (1495), Capodimonte Museum, Naples.  Image: http://www.culturacampania.rai.it/site/en-GB/Cultural_Heritage/Museums/Scheda/Main_works/works/
napoli_capodimonte_ritratto_luca_pacioli.html?UrlScheda=napoli_museo_capodimonte

 


Exemplifying the extent to which Pacioli moved in the circle of architects and painters is the portrait painted of Pacioli in 1495, at 50.  Pacioli is shown teaching from one of his own textbooks on Euclidean geometry.  Hanging before Pacioli is a crystal rhombicuboctahedron. Scattered before him on the table are a scroll, protractor, inkwell and a scrap of paper with the artist’s signature.  The art historian Adolfo Venturi reports that the landscape of Urbino is faintly reflected in the one facet of the rhombicuboctahedron.
  

Pacioli continued in the favor of talented men: at the age of 51, in 1496, Pacioli met Leonardo da Vinci in Milan and became part of the court of Ludovico Sforza. Leonardo, having read the Summa, had requested the meeting.  Leonardo was seven years younger than Pacioli, but the men became friends and lived together for a while.  Between 1496 and 1499, Da Vinci created “The Last Supper,” and Pacioli wrote De Divina Proportione, which Leonardo illustrated.  In 1499, when war broke out in Milan, the two men fled to Florence.  By 1506 Pacioli was teaching at the University of Pisa, and in 1508 he was given a special right by the Pope to own personal property.  By 1510 he was, as mentioned above, the somewhat controversial head of the monastery in Borgo San Sepuchro who continued to teach at the University of Perugia.  In 1514 he was serving at Rome under Pope Leo X. When Pacioli died in 1517, he was not buried, as he had wished, in San Sepulchro, perhaps because of his local order’s continuing dissatisfaction with his absorption in worldly affairs.

Pacioli was an energetic wanderer, both pious and practical.  But Pacioli, who codified the rules of bookkeeping, never was a merchant.  He kept company with artists and soldiers, students, church administrators and wealthy rulers. In his youth, he had served as bookkeeper to a merchant and tutor to his children.  He could not have known the concerns of a merchant as intimately as one whose money was at risk in ventures, but he knew how merchants needed to operate in order to win the respect and trust of others.  The rules of his version of bookkeeping – a risk-response system – reflect those needs.

Bookkeeping in Practice

In its most complete form, DEB uses three books: a memorandum, a journal and a ledger. The memorandum is the starting book.  Every transaction is recorded in chronological order, in as much detail as possible by whomever is present to record the transaction.  Then the memorandum is transferred to the journal by a skilled writer or accountant, still organized chronologically, but written more briefly, with the debit and credit terms added. Finally, the journal is transferred to the ledger, organized and indexed according to accounts. A short example, using the ledger, will be of use in understanding Pacioli’s system.

Every transaction in a double-entry business ledger must have a credit and a debit, the date, the amount, the persons involved, and the reason for the entry.  For example, a Venetian businesswoman, Mrs. A, has a very small starting capital: $10 in cash and 2 loaves of sugar together worth $5.  Her capital, her starting inventory (or her net worth) is $15.  Since every transaction recorded will have a debtor and a creditor, the way to represent her capital also follows this rule.  To start her ledger, Mrs. A creates a Cash Account, a Merchandise Account, and a Capital Account.  Her $15 capital will be recorded as both a credit and a debit in these accounts.  On January 10th Mrs. A records her cash in the Cash Account as a debit and in the Capital Account as a credit, with the idea that the Cash Account owes the Capital Account $10. (See Figure 4, number 1 on credit and debit side).   She records her loaves of sugar as a debit to the Merchandise Account and a credit to the Capital Account, again with the idea that the Merchandise Account owes the Capital Account $5, the value of the sugar loaves. (See Figure 4, number 2, credit and debit side.).

 
On January 12th Mrs. A buys 2 additional sugar loaves for $7.  Cash having been spent on merchandise, the Cash Account owes the Capital Account $7 less. However, the Merchandise Account now owes Capital Account the $7 spent on new sugar loaves. She debits the merchandise account and credits the cash account for $7. (See Figure 4, number 3,credit and debit side). Then on January 15th she sells all four loaves of sugar for $10 each.  The Cash Account now owes the Capital Account the $40 received for the loaves and the Merchandise Account has just gained a credit of $40 against its former debit of $12 to the Capital Account. Mrs. A debits the Cash Account and credits Merchandise Account for $40. (See Figure 4, number 4, credit and debit side).   Mrs. A makes a check on her records. The accounting is only accurate when the debit side balances the credit side, and it does:  each totals $62. (Figure 4, number 5, credit and debit side).

	
	Debit
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Credit

	Cash Account                                                            Cash Account

	1
	$10 Cash on 10 Jan start-up from Mrs. A
	3
	$7, bought two loaves of sugar on 12 Jan.

	4
	$40 Cash on 15 Jan from sale of 4 loaves sugar
	

	Merchandise Account                                              Merchandise Account

	2
	$5,  Two loaves of sugar on 10 Jan from Mrs. A
	4
	$40 Cash on 15 Jan, sale of 4 loaves sugar 

	3
	$7, bought two loaves of sugar on 12 Jan.
	

	Capital Account                                                       Capital Account

	
	1
	$10 Cash on 10 Jan, start-up from Mrs. A

	
	2
	$5 Two loaves of sugar on 10 Jan, Mrs. A.

	5
	$62  Total Debit
	5
	$62  Total Credit


Figure 4  Sample bookkeeping page


Mrs. A no longer has any loaves of sugar; all of her capital assets are in cash.  What profit did she make on her buy and selling? How much capital does she have to begin another round of business?  To determine the answers to these two questions, first, all transactions are “closed,” in other words, balanced.  Then they are recorded in a Profit and Loss account. Finally, the profit or loss account is added into the original capital account to arrive at a new balance.

After summing the balance of credits and debits in the Cash account, it has a debit of $43, or owes the Capital Account $43. To close accounts, Mrs. A adds $43 in credit to the Profit and Loss Account. (See Figure 5, number 6, credit side).  The Merchandise Account has a credit of $28, which is the profit that Mrs. A made on her transactions.  Mrs. A debits the Merchandise Account and credits the Profit and Loss Account $28. (See Figure 5, number 7, debit side). 


	
	Debit
	Credit

	Cash Account                                                             Cash Account

	1
	$10 Cash on 10 Jan start-up from Mrs. A
	3
	$7, bought two loaves of sugar on 12 Jan.

	4
	$40 Cash on 15 Jan from sale of 4 loaves sugar
	

	       Total Debits:  $50
	Total Credits: $7

	       Cash Account Balance ($50-$7) = $43
	6
	Credit Profit & Loss $43 to close

	Merchandise Account                                               Merchandise Account

	2
	$5,  Two loaves of sugar on 10 Jan from Mrs. A
	4
	$40 Cash on 15 Jan, sale of 4 loaves sugar 

	3
	$7, bought two loaves of sugar on 12 Jan.
	

	      Total Debits $12
	     Total Credits: $40

	7
	Debit Profit & Loss $28 to close
	Merchandise Account Balance ($40-$12) = $28


Figure 5  Sample bookkeeping page with balance of accounts

Mrs. A’s original inventory, her capital, was worth $15.  She made a profit of $28.  Above she credited the Profit and Loss account to close the Cash Account, so below she must debit the Profit and Loss account. (Recall that for every debit there is a credit; for every credit there is a debit.) Above she debited the Merchandise Account $28 to close it, so below she credits the Merchandise account in the Profit and Loss Account. The Final Balance on either side, $43, is her new net worth, with which she can conduct further trade. (See Figure 6).

	
	Debit
	Credit

	Profit & Loss Account                                                     Profit & Loss Account

	6
	Debit $43 from Cash Account
	

	7
	
	$28 Profit from Merchandise Account

	8
	
	$15 in original inventory

	
	$43
	$43


Figure 6  Sample Profit and Loss Account

This short example shows double-entry bookkeeping’s key features:  it allows for checks on accuracy and at-a-glance assessments of net worth.  DEB works well for merchants with multiple partners making multiple trades who do not necessarily intend long-term associations.  It also requires an imaginative abacus-thinking that considers everyone and everything as an entity bearing the quality debit and credit.  It suggests that the world is, or ought to be, balanced.  It allows Mrs. A to tell her story to herself, and if she is challenged, to tell it to others, with the particulars of value, date and amount.

The Instructions as an Artifact 

Examining DEB as an artifact will reveal the Italian understanding of how an educated monk and a one-time bookkeeper thought risk could be controlled. There were component parts of the double entry system and a necessary physical location for the bookkeeper.  The system could be adopted across geographic spaces, but it was linked to Italian city life and to city jurisdiction.

The overall plan of the thirty-six chapter bookkeeping treatise moved from personal affairs to external partnerships, from recording what a merchant himself owns, to recording interactions with banks, partners and the public.  Chapters One through Four described the merchant’s inventory, and Chapters Five through Eight described the layout of bookkeeping books and their authentication.  Chapter Nine detailed the nine ways to buy.  Chapters Ten to Sixteen discussed how to enter items in the journal and ledger, and Chapters Seventeen to Nineteen discussed the Venetian public brokers.  Chapters Twenty and Twenty-One addressed how to handle trades and partnerships. Chapters Twenty-Two and Twenty-Three sketched out how to handle miscellaneous expenses – things that could be charged to a separate account, but would be time-consuming and tedious to do so, especially household expenses and a shop connected to the household.  Chapter Twenty-Four covered bank drafts, receipts and what to do about fraud. In Chapter Twenty-Five, the subject was the custom of keeping an income and expense account, which is kept in the ledger.  Chapter Twenty-Six showed how to account for transactions on trips.  Chapters Twenty-Seven to Thirty-Four offered, in detail, the steps for producing a trial balance for oneself or for an employer.  Pacioli included the method for writing up a “profit and loss” account, and he runs through the mistakes and authentication problems that arise as the trial balance is put together.  Chapter Thirty-Five was an aside on the ordering of correspondence and memoranda.  Chapter Thirty-Six summarized the rules already enumerated. The final chapter, Thirty-Seven, listed again the kinds of transactions that must be listed in Memorandum, Journal and Ledger. 

In the dedicatory preface of this section of the treatise, addressed to the Duke of Urbino, one of Pacioli’s early and important patrons, Pacioli implied that the knowledge of how to do double-entry bookkeeping was a scarce informational resource. “In addition to the subjects already dealt with in this book, I have prepared this greatly needed special treatise so that the respectful subjects of the Duke of Urbino may have all the rules that successful businessmen require.” 
 While most authors are convinced that their books are much-needed, Pacioli here spoke as a tutor and as a teacher of business, offering a strategic advantage to merchants in his patron’s territory.

Also in the dedicatory preface, before he describes bookkeeping in detail, Pacioli gave three essentials for successful business.  The first is cash or a cash equivalent.  He underscored the fact that the effect of cash is as good as cash.  Pacioli, a cleric, made an ingenious comparison:  credit is to wealth as faith is to salvation.  

Many people throughout Italy have carried on a substantial business with little more than good faith, and, because of their ability to obtain credit, have attained wealth.  In the great republics, oaths were taken on ‘on the word of a good businessman,’ indicating the great confidence in their integrity.  This is not unusual because truly everyone is saved by faith, without which it is impossible to please God.
 

It is possible that Pacioli also was indicating some personal theological views, for in this opening, he combined two verses with significant import for future theological debates, Ephesians 2:8 (truly everyone is saved by faith) and Hebrews 11:6 (faith…without which it is impossible to please God). The second essential to success is skill in mathematics and assiduity in keeping the books.  The rest of the Summa Arithmatica addresses the mathematical problems, so this treatise teaches the aspiring businessman to be a good bookkeeper.  The third key to success is a system for debit and credit which arranges “…all the transactions in such a systematic way that one may understand each one of them at a glance, i.e., by the debit (debito – owed to) and credit (credito – owed by) method.”
  Pacioli continued, “This is essential to businessmen, for without systematic recording, their minds would also be so tired and troubled that it would be impossible to conduct business.”
 By choosing these three elements, Pacioli artfully established that he – a man of faith, mathematically gifted, and experienced in the Venetian system – is the perfect person to write a treatise for a businessman.  Those who use this system can live knowledgably, without fear. They have the ability to assess risk accurately and as needed.  The introduction shows the tendencies of Pacioli’s approach to business risk:  the necessity of credit and of faith, and the systematic application of debit and of credit to every element in the books.

The specific components of bookkeeping as a risk response system were the taking of an accurate inventory; the separation of the memorandum, the journal and the ledger; the careful markings on the outside and on each page of the book; and the legitimating process for the books.  Of the books, Pacioli said, “…three books are required for your help and convenience:  One is called Memorandum, the second the Journal, and the third the Ledger.  Many use only the Journal and the Ledger because of the smallness of their business.”
  The more complex the business, the greater the need for all three, and the greater the need for a division of knowledge between the staff and the owner. 

To create a holy space for work, all three books received a mark in advance, and all pages were numbered in advance.  This practice served as a kind of symbolic baptism and a practical authentication, a sanctification of the business space.  The devil and fraud were repelled on each page.  To this end, Pacioli said, 

You must make a mark on the cover of  this book, as well as on all the others, so that you can distinguish them when, in the process of the business, the book is filled or has served for a certain period of time and you take another book….
On the second book you should put another mark different from the first, so that at any time you can trace your transaction easily. For this purpose we use the date. Among true Christians there is the good custom to mark their first books with that glorious sign from which every enemy of the spiritual flees and before which all the infernal spirits justly tremble—that is, the holy cross, by which in our tender years we begin to learn to read. The books that follow, you may mark in alphabetical order, calling A the sec​ond, and B the third, etc.  So that we call the first books with the Cross, or Memorandum with Cross, and the second Memorandum A, Journal A, Ledger A.   The pages ought to be marked for several reasons known to the merchant, although many say it is not necessary for the Journal and Memorandum books. The transactions are entered day by day, one under the other, in such way that may be easy to trace them. This would be all right if all the transactions of one day would not take more than one page, but as we have seen, for many of the bigger merchants, not one, but several pages have to be used in one day. If some one would wish to do something crooked, he could tear out one of the pages and this fraud could not be discovered, as far as the dates are concerned, for the days would follow properly after one another, and yet the fraud may have been committed.   Therefore, and for this and other reasons, it is always good to number and mark each single page in all the books of the merchants; the books kept in the house or kept in the store.

Before they are used, said Pacioli, “it is the good custom to present them to a certain Commerce Office (such as the Consuls in the employ of the City of Perosa.)” 
  At the time the books are authenticated, they also specified what kind of basic unit of currency the merchant intended to use:  lire di Picioli, or lire di Grossi, or in ducats and lire or in florins and denari, or in ounces, tari, grani, denari, etc.   The clerk made a note of how many people were likely to be writing in the book.   The book is written in by the clerk for the officer, and then he attached a seal which “makes them authentic for any situation in which their presentation might be required.”
   Thus, in summary, there were four steps in the process:  mark the outside with a cross or with the appropriate letter of the alphabet; number the blank pages; establish a basic unit of money; and specify the likely writers.  It seems important not to dismiss as simply superstitious the link that Pacioli makes between sanctifying, ordering and numbering the books.  For Pacioli, as for his students, God was on every single page of his book.  Using a single sheet of paper was also recommended in Chapter 30, wherein Pacioli directed how to make abstracts for debtors who wanted an accounting of what they owed.  The merchant should always be willing to give information to debtors. The writer, possibly a clerk in the employ of the merchant, was to use a single sheet of paper large enough to contain all the information. If needed, the clerk could write on the reverse.  Using two separate pages was evidently also seen as an invitation to fraud. 

This description of authentication bears on the question of portability – is the DEB system independent from city living?  DEB required outside authentication by a city official to be valid.  In this case, the still unwritten book was to be “cleared” by an official. Certainly, for Pacioli, DEB was envisioned in a city setting, in a place where banks and mercantile offices function.  Just prior to detailing this process, Pacioli listed thirty leading commercial cities, beginning with Venice, Florence, Genoa, Naples and Milan. He picked out for special notice Venice and Florence, saying “The cities of Venice and Florence are the greatest of them, adopting rules and regulations that respond to any need.”
  This chapter offered moral exhortation on the value of diligent labor and religious meditation, but it also framed DEB within a living, active, network of cities.  
Of the three books, the memorandum was specifically a day book for all to use.  It was to contain as much detail as possible. Regarding detail, Pacioli said, it is  “…a book in which the merchant shall put down all his transactions, small or big, as they take place, day by day, hour by hour.” 
  Clarity was encouraged.  The merchant should “record in detail in this book everything bought or sold, omitting nothing, clearly mentioning the  who, what, when and where of the transaction, such as previously described in connection with the inventory.” 
 

Pacioli also understood the practical difficulties of having many affairs.  Since the merchant could not write it all down himself, many hands, some more and some less literate, contributed to the Memorandum. 
[I]n it entries should be made in the absence of the owner by his servants, or by his women if there are any, for a big merchant never keeps his assistants idle; they are now here, now there, and at times both he and they are out, some at the market place and some attending a fair, leaving perhaps at home only the servants or the women who, perhaps, can barely write.  These latter, in order not to send customers away, must sell, collect or buy, according to orders left by the boss or owner, and they, as well as they can, must enter every transaction in this memorandum book, naming simply the money and weights which they know; they should make note of the various kinds of money that they may collect or take in or that they may give in exchange.
  
Businessmen were warned to record everything in detail. They were to urge their less-literate assistants to do the same.  The more detail the better:  “transactions can never be too clear to the businessman.” 
  


However, in taking the inventory, the very first task in setting up the books, secrecy was enjoined. The record of the capital inventory should be stored in a place other than the Memorandum.  Pacioli warned, “Many businessmen customarily record their inventory in this book.  However, it is not wise to enter personal and real property here since it passes through many hands and before many eyes.”
  The inventory is clearly not meant to be read by multiple users.  

The Journal and Ledger, as with the inventory, were written by partners or the merchant himself or skilled employees.  Therefore, they were meant to be safe and secret.  “Since the Journal is your private book, you may state full what you own in personal or real property….”
 The Journal, as mentioned above, contained entries that were more brief, and included “per” and “a” or “debit” and “credit.”  The entire transaction, both debtor and creditor, were placed in the same entry line, separated by a double slash (//).  For instance, “Debit cash // credit Capital of myself, Mr. Businessman.”  This compact form, organized chronologically, was expanded into two entries in the Ledger.  

As has been indicated earlier, the Ledger was an index of all debits and credits in alphabetical order.  These entries were cross-indexed to pages of the journal and memorandum.  The date was written on the left and right hand side, the page is marked, and God’s name – in Pacioli’s example, Jesus’ name – was placed on each page.  (Fig. 7). 

	Page  +Jesus+

Date

DEBIT
	                                                                                  Date

CREDIT

	Entry
	date
	date
	Page no.
	lire
	soldi
	denari
	picoli
	Entry
	date
	date
	Page no.
	lire
	soldi
	denari
	picoli


Figure 7  Pacioli’s bookeeping page layout

All of the items posted to the ledger were written two times, once on the debit side and once on the credit side.  Pacioli explained how to draw the lines on either side of a journal entry to show that an entry had been posted twice to the ledger. An entire page was reserved for Cash transactions, because they were the most numerous.  Thus, through three books, the accounts were made up.

Regarding all three books and the writing of them, Pacioli concluded, “If a businessman has an end, and that end is profit, he will make every effort to meet that end.” Therefore, he “should commence [his] affairs with the name of God at the beginning of every book, always bearing His holy name in mind.” 
  Profit was a good end and should be commenced with the holiness of God at the very heart of the endeavor.  Thus profit was sanctified through the system.  In the inventory and the three books, the physical components of DEB, secrecy, sanctification and authentication were necessary to the effective working of the tool.  
Money, Time and Personification
Double-entry bookkeeping, functioning as a risk-response system, selected some data to convert uncertainty to manageable and measurable risk.  Units of measure were standardized in money; time was specified for certain tasks associated with DEB, and the category applied to all items in exactitude was “per” and “a,” or “debit” and “credit.”
The impressively diverse list of weights and measures mentioned by Pacioli in the inventory shows the multiplicity of measures and complexity of assessment in this period.  His sample list started with gold coins, giving his imaginary businessman Venetian ducats, gold Hungarians, florins of Papal or Sienese or Florentine origin, plus silver and copper coins.  In his second item, jewels, there were ounces, carats, and grains as measuring units. Among his inventory items were gold, rubies, diamonds, and sapphires.  Next came clothes – and Pacioli reminded the writer to specify linings.  
	[image: image2.jpg]



	Figure 8 ."Venetian style of double entry, illustrated by the double crossing out of each entry as in this page from the Journal for 1505-35 of Lorenzo Priuli, father of diarist and banker Girolamo Priuli…. For example, in the very simple second entry for July, 1510… the debit is to the account of "Hier°," or Girolamo Priuli, his bank; the credit is to the account of Alvise de Franco, who made a purchase of wool (lane) by a transfer from his account at the bank to Lorenzo's account."

(From Frederick C. Lane, Venice, a Maritime Republic, 143).


  Eighth on the list was ginger michino in pounds, “marked with such-and such mark.”  Then he listed ginger bellidi, sacks of pepper, long or round packages of cinnamon (by weight), packages of cloves and sandalwood.  Then come workaday bedskins (kid, albertoni, marchiani, fox, chamois) and in a separate entry, fine skins, all valued by piece.

In this period the measurements were daunting.  Each city had its own standards. In a brief review of medieval merchant manuals, Genoese historian Robert Lopez noted that a hundred salme of wine from Scalea, in Calabria, corresponded in Tunis to 95 mezzaruole, but a hundred salme of unspecified Calabrian wine corresponded to 82 mezzaruole.  A hundredweight of hazelnuts from Naples corresponded to somewhere between 150 and 155 cantari in Tunis, but in nearby Bougie, it corresponded to 145 cantari.
   Pacioli said much the same in Chapter 16: “If you were to require me to give you an example of the way business is transacted in Trani, Lecce, Bari, Betonto, in Marca and in our Tuscany, including the names of merchandise, weights, measurements, brands, etc., this volume would be too large.”
  For this reason, he urged the writer of the inventory to define “diligently and truthfully each time … the things that ought to be entered by pieces, from those that ought be entered by weight, and those that ought to be entered by measurement, because in these three ways business is conducted everywhere.”
  He elaborated “certain things are reckoned by the bushel, others by the hundreds, others by the pounds, others by the ounce, others by number, others by a conto (by single numbers) as leather goods or skins, others by the piece, as precious stones and fine pearls, etc.”
  In Chapter Sixteen, Pacioli reminded his readers to follow the custom of the customer, but also to put the numbers in a standard monetary unit. He repeats this rule in Chapter Thirty-Six. “The values in the Ledger must be recorded in one kind of money.”
  Standardization comes through money, not through common weights and measures, of which few existed.  Standardization was the responsibility of the person recording the journal and ledger.  He also recommends standardization in the writing symbols on the page: “Although you may use various expressions and signs, you must nevertheless attempt to use those common to other businessmen, so that you will not appear deficient in the usual business customs.”
 

There were no newly invented measures of time used in DEB.  However, time permeated the DEB account. Chapter 9 listed the nine ways in which a businessman can buy goods, discussing cash, time, exchange, draft, and variations on these.  Time figured largely in the way business was expected to be done.    

Since we are speaking of buying, note that you may commonly make purchases in nine ways:  First, in cash; second, on time; third by the exchange of goods; fourth by draft; fifth, partly in cash and partly on time; sixth, partly in cash and partly by goods; seventh, partly by goods and partly on time; eighth, partly by draft and partly on time; ninth, partly by draft and partly on goods. 

The first, fifth, seventh and eighth methods include time, and therefore perhaps usurious trades.  Of this danger, so present to the Franciscans in the generation before Pacioli, nothing is said.  Instead, Pacioli told the student of business what goods were generally bought on time – wheat, oats, wines, salt, leather from butchers, and fats.  The habit of enumeration and perhaps unnecessary detail in this short section could be attributed to the pedantry of a professor, but it also suggests that two of the many possible audiences for this book were foreigners and novices, and Pacioli says as much in his introduction: “we will take the case of one who is just starting in business….”
 

Regarding time as it applied to partners, in Chapter 8, Pacioli instructed the reader not only to specify goods used for exchange, including number, weight, and measurement, and the price per bushel, or pound, but also to specify the time for payment. Some dates were fixed somewhat loosely, within a month – or with dates like the “return of Barutto’s ships” or the “return of Flanders’ ships” and “the end of fairs” and “harvest day.” Others mark a specific Christian calendar day:  Easter, Christmas, Resurrection Day, Carnival Day.  Pacioli was given to listing and lists, but entirely absent is any discussion of loans, exchanges or any other contentious issue with regard to time and interest and usury.  In this absence, it seems that Pacioli was determined to be silent on the sins identified by the Franciscans in his order.

Regarding internal checks, the “day” was the set time for three activities: an accurate inventory, a trial balance, and credit and debit postings in the ledger.  For the inventory, Pacioli directed that one must always put down the day, year, place and name, and added that the work must always be finished within one day, “otherwise there will be future difficulty in managing the business.”
   Pacioli did not specify what kind of trouble will come:  but most likely the inventory of a business changed from one day to the next. Stretching an inventory out over several days was a way to conceal or to add property, and certainly to create confusion about what a person really owned.   Just as the Inventory should be done all on one day, so, too, Chapter 33 instructed that closing of the books was to be done all on one day. Finally, in a summary of the rules in Chapter 36, credit and debit were to be posted on the same day (rule 5).  In the book itself, to correct a mistake, the rule was never to write backward: “always write forward as the days go, which never return” (rule 12).  Establishing time limits and treating the book like time, like a forward-running process, were both safeguards against fraud.  It is speculative, but perhaps the day functions as a holy or a safe unit, echoing the “good day” of creation.  And in the days that “never return,” Pacioli offered more than a subtle hint that time was not to be wasted.

Pacioli recommended fullness of entries in the memorandum book, because they would be transferred chronologically to the Journal.  He proposed that this task of transfer should be completed within four to eight days, a week’s time or so.
 The work was not to be left very long. Just as the physical components of DEB highlighted secrecy, sanctification and authentication, so the data tags appended by DEB emphasize standardization in monetary units and limits on time. 

Finally, the kinds of standardized actions that allowed novices to imitate more experienced merchants were as much manners as mathematics.  Of special math calculations, there were none. Most of the instructions in the treatise had to do with layout and logic:  with logic of what should be credited and what should be debited, with the function of the Memorandum, Journal and Ledger, with the appropriate markings in each book, and with the layout of the pages. The two terms necessary for keeping a Journal and a Ledger were per and a, variously translated “from” and “to,” or “debit” and “credit.”  This concept – first, that each item was entered twice, and second, that each item represented both a debit and a credit – was the fundamental calculation of DEB and the final data tag for each item.  As above, each item and each person were considered as having the ability to owe an amount to someone else. In a sense, everything was personified, and the personification allowed the process of debiting and crediting. The question of what should be a credit and what should be a debit has been puzzling to new bookkeepers from Pacioli onwards.  The problem is one of time and ownership.  In trade, when an item finally belongs to a business person, and when is it owed to another, is somewhat a matter of delivery, but if several transactions are being made at once, it is also a matter of time. John Geisjbeek, whose 1912 translation and copy of Pacioli’s treatise is so very useful to the researcher, argued that ownership and time should be part of the recorded information.  He said that “if today we would abolish the words debit and credit in the ledger, and substitute therfor [sic] the ancient terms of “shall give” and “shall have” or “shall receive,” the personification of accounts in the proper way would not be difficult, and with it, bookkeeping would become more intelligent to the proprietor, the layman and the student.”

This fundamental concept was applied only by the merchant or his accountant in the journal and the ledger.  He decided how to name and describe each of his creditors and debtors.  When he described closing the books, in Chapter 32, Pacioli recommended that two people do the work.  The Journal could be given to the assistant, but that the Ledger should be kept by the merchant himself.  Even while doing the accounting, access to information still remains limited. The Ledger was for the merchant’s eyes only. “At a glance” was only one person’s glance.   It served as a second memory; a mirror of one’s personal orderliness. Careful record keeping allowed young and inexperienced merchants to establish a reputation with city officials who authenticated the books, and also to keep regular internal checks on the business. 
Of the many uncertainties that beset trade in Italy, what loomed the largest, and was most actively controlled, were completeness, repayment and time.  The risks that Pacioli wrote about were the danger of personal idiosyncrasy in keeping the books; the inability to manage incommensurable measurements; the threat of false accusations and the subsequent loss of reputation; the problem of mathematical mistakes and errors of recording; an ignorance of customs and procedures; and not being diligent enough to know the state of one’s affairs.  Of the many kinds of data that could be gathered and appended to goods or transportation, those selected and conceived of as being useful to converting uncertainty to risk were the static but all-encompassing “debit” and “credit.”

To address these risks, habits of mind were enjoined upon the merchant:  Pacioli said, “But above all keep God before your eyes, never forgetting to attend to religious meditation every morning….”
  Holiness was the ground for all good practice.   In addition to piety in all endeavors, controlling risk was accomplished by telling and re-telling the story of the transaction with less detail but with more fixed elements.  In a sense, and certainly as Pacioli taught it, bookkeeping is a narrative. Bookkeeping recorded not what a businessman has so much as what happened to what he had.  The fixed elements of the story were the tags, “per” and “a.”  Any time the narrator chose, the story could come to an end.  

The books were to be secret but not idiosyncratic – the markings used should not be too far off the ordinary method. The import is that an authorized reader could follow or understand what the merchant had done. Books can be lost, and because of that risk, Pacioli underscored one rule:  “Those that have kept three books, (Memorandum, Journal and Ledger), must never enter anything in the Journal if it has not been entered in the Memorandum.”
 The Memorandum served as a fact database – the merchant must write down everything, because the abstract cannot be supplemented by his memory.  In this rule was possibly embedded a belief that the book was a better guide than memory or experience. The Ledger, says Pacioli, may be brief  “especially in those things that are private to you,” but if an account must be given to others, then a detailed description is better.   It is useful to remember that Pacioli, a monk and lecturer, lived in dangerous times.   Pacioli and Leonardo fled to Florence after war broke out in between the French and the Italians over Milan.  Princes and popes were apt to fight each other, cities were apt to be sacked, and a small item in the whole tally, merchant’s warehouses could burn.  Pacioli mentioned one risk, the loss of records:  “if the Ledger were lost for any reason, such as robbery, fire, or shipwreck, but either of the other two books remains (the Memorandum or the Journal), you would always be able to make up another Ledger containing the same entries on the same pages as was in the lost book.”  Pacioli’s careful system of cross-indexing made such a reproduction possible.
The primary risks addressed by DEB were the risks of goods sent out for which there was inadequate or no return in profit.  Data tags – value, time, debit and credit – were appended to goods in the absence of their physical existence.  The mode of transportation was not addressed directly.  Indirectly, it was managed through closing accounts rapidly when a particular venture ended.  Merchants opened and closed accounts not by year or time, as Pacioli suggested they do, but rather they opened and closed accounts by venture or because the book was physically full. In practice, “[m]ore closely connected with business management was the organizing of entries under various “Ventures” and the closing of venture and merchandise accounts into a ‘Profit and Loss Account.’ This kind of bookkeeping enabled a merchant operating simultaneously on many market places to know the extent of his liabilities and the extent and nature of his assets” 
   In his critical note on accounting in Andrea Barbarigo, Merchant of Venice, Lane says “Because Venetian methods of accounting determined profits on one venture at a time, balance sheets and the closing of ledgers were less important at Venice than, for example, at Florence.”
 Venetians, he continues, commonly closed the ledger when its pages had been used up (i.e. by physical nature of the tool) rather than by venture (e.g. by life experience).  When merchants like Barbarigo did a trial balance, they frequently were missing reports from agents that would allow them a view of the whole. Venetians, it seems, had rather wait for the profit that close the account and total up the whole. 

Double entry bookkeeping seemed to have been adopted more readily by merchants whose employees were hired agents and representatives.  Perhaps the religious or social self-approval (the mirror of one’s estate) that it might yield to a merchant was valued less in practice than the fiduciary check it allowed on one’s employees.  DEB was no longer a mirror, but a mirror-glass, a one-way form of survelliance.  Standardized reporting forced employees to give an accounting of their actions.  Not surprisingly, those with long-distance interests and non-family employees or those with accountability to multiple “customers” – e.g. city accountants – used it the earliest.  Of the Italian city-states, Venetians and Genoans traveled the most, established the most branch offices, and naturally were exposed to the risks of fraud and insubordination.  As families hired agents in different cities, the standard of reporting changed.  The greater the necessity for trust, the higher the risk.  There are always individuals who manipulate and sometimes misuse risk response tools.  Even honest employees may engage in idle mischief.
  Merchant houses therefore limited the power and responsibility of employees.  DEB as a reporting tool does not share risk assessment – rather, it requires standardized reports to a central person.  The risk of the account book being read by a hostile stranger was also apparently considered a real risk. One indication that merchants preferred to avoid hostile "discovery" is this: future double-entry "how-to" books proposed that when a business partner died, the books be closed.
As described above, in the fifteenth century, the specialized knowledge of the merchant included the ability to manage the multiplicity of weights and measures extant.  Merchants’ handbooks, of which there were many, focused on these issues:  where products were to be found, the multiplicity of weights, measures and coinage, and important dates.  Just as modern tax lawyers may not champion a simplified flat tax, so, Renaissance merchants may have preferred to work with complexities of incommensurate standards. The lack of standardization from country to country and from product to product created a specialized body of knowledge that excluded those without experience and practice.  Clarity of information is sometimes a threat, because it closes the space in which specialized expertise can operate.  In other words, standardization and simplification could have been a threat to the merchant’s acquired expertise.  Lack of standardization, however, was also a risk.  The merchant risked making poor trades and worse, was not able to assess his affairs quickly.  DEB standardized exchanges in three ways: it required a standard unit of money, it required commonly understood time limits for certain actions, and it required debit/credit tags to each event.  These standards helped a novice merchant to track and to understand his business, but, all the same, they did require some experience.  The merchant had to value correctly the goods being bought and sold, received and shipped, to understand the value of the time between delivery and payment, and to assess the ability of the account-holder to repay the accumulated debt.   


Bookkeeping Influences

DEB was transferred along a narrow channel of professional interest. Across a 200 year period, Italian merchants influenced educators, readers and publishers with an interest in promoting trade.  Prior to Pacioli’s work, in 1458 Benedetto Cortrugli, originally of Dubrovnik, but residing and serving in public office in Naples, wrote Della Mercatura e Del Mircanti Perfeccto [Of Trading and the Perfect Trader]. The manuscript does not survive, but its discussions of double entry had been published, and thus put into more general circulation, by 1573.
 Various Italian efforts at spreading DEB followed: in 1525 a pamphlet with pro-forma entries had been published and seventy years later, in 1581, the Collegio dei Roxonati was established, an accountant’s college requiring a certificate of moral fitness as well as a lengthy apprenticeship.  

In the first half of the sixteenth century, English, Italian, Dutch and German instructions on bookkeeping were published, most using some of Pacioli’s work as a base. The Summa had a ten year copyright and was published in 1504 under a new title by the original printers.
  In 1534 Domenico Manzoni published a reworking of Pacioli – with large portions lifted intact – that clarified and shortened Pacioli’s work, but stripped it of religious sayings and proverbs.  Most interesting is the attention given to the problem of who should be debited and who should be credited in ordinary transactions. Translated by Geijsbeek, Manzonie’s 8 rules are as follows: 

1. Debit merchandise for purchase.

2. Credit merchandise for sales.

3. Debit cash for cash sales.

4. Credit cash for cash purchases.

5. Debit buyer for sales on credit.

6. Credit seller for purchase on credit.

7. Debit persons who promise to pay.

8. Credit persons whom we promise to pay.


Understanding debit and credit is featured in many bookkeeping manuals; in this case it is laid out for reference, as if the fundamental concepts underlying these rules might not have been mastered, but as if clerks and apprentices could benefit from the rules alone.   In 1543 and 1547 in Antwerp, Jan Ympyn Christoffels published "Nieuwe Instructie..." which gave textbook examples of the “trial balance.” A French translation of "Nieuwe Instructie..." was published in that same year, and in 1547 an English translation (A Notable and Very Excellente Woorke...) of Christoffel’s work was also published.
  Earlier English works include Hugh Oldcastle’s “A Profitable Treatyce…,” published in 1543, but now lost.  There is a version of Oldcastle published by James Mellis in 1553.
 In 1604 Dutch mathematician Simon Stevin’s Coopman’s Bouckhouding op re Italiaenische wyse showed how to balance profit and loss year-ending using the account itself and not a separate formal statement.
  Stevin’s work is also of interest, for showing the problems of cash, debit and credit.   Friends since their university days at Leiden, Stevin gave lessons to Maurice of Orange (1567-1625), Prince of Orange from 1618 to 1625.  A selection from Stevin’s Hypomnetana Mathematica is put in the form of a dialogue between a rather clever pupil, the Prince, and the slightly forgetful teacher, Simon himself.

The Prince:  I must ask another question.  The entries stand in my ledger as debits 
                     and credits.  Which of these two stand to my advantage and which to  
                     my disadvantage?  

Stevin:         Debits in the ledger are your advantage, for the more Peter owes you 
                     the more your capital is, and likewise much pepper in the warehouse, 
                     which stands as a debit, will make much money in the cash drawer.  
                     However, credits are the reverse. 

The Prince:  Are there no exceptions to this? 

Stevin:          I cannot recall any.

The Prince:  Yet capital as a debit does not seem to me as an advantage, and 
                     capital as a credit being a disadvantage to me appears entirely 
                     wrong.

Stevin:          I forgot that.  You are right. I meant to say that capital is an 
                     exception.
 

Richard Dafforne, who published the successful English “Merchant’s Mirror” in 1688, thought highly of Stevin and referenced him as an authority in his text.  

Risk in Pacioli’s codification of DEB expanded well beyond the loss of profit.  There was also the risk of forgetting; the risk of being cheated; the risk of not doing things “properly” in the eyes of other business partners and city officials; and, indeed, the risk of not doing things with sufficient piety.  Risk in DEB is not only venturing beyond what one’s capital will bear, but also doing things “incorrectly” before God or one’s fellow man.  These risks are controlled by pious meditation and by pious preparation of the books.  This preparation is a step which ought not to be overlooked as quaint superstition, but rather, seen as central to understanding what DEB was intended to accomplish. Risk was also controlled through increasing scrutiny over records.  Double entry bookkeeping required layered iterative work, moving from an account written by multiple writers to an account prepared for one reader.   As the books move “inward,” there is at the center, the businessman, the owner of all responsibilities.  This man at the center had to be ready to present himself to others, an honest, businessman whose books can be seen by any or all and can indeed proceed in the name of God and profit.
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