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Calculations in Tax Code
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The FactGraph is a human generated 
representation of the tax code.  

It’s stored in ty2022.xml 

AGI portion represented here. 

● Yellow nodes are writable facts 
● Purple nodes are derived facts 

Information travels up the tree, 
computing the “derived facts” as 
“writable facts” are filled in. 
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ty2022.xml: 

   <Fact path="/agi"> 

     <Name>Adjusted Gross Income</Name> 

     <Description> 

       Total income to report on line 11 of Form 1040. 

     </Description> 

     <Derived> 

       <Subtract> 

         <Minuend> 

           <Dependency path="/totalIncome" /> 

         </Minuend> 

         <Subtrahends> 

           <Dependency path="/adjustmentsToIncome" /> 

         </Subtrahends> 

       </Subtract> 

     </Derived> 

   </Fact> 

... 

   <Fact path="/interestIncome"> 

     <Name>Interest income</Name> 

     <Description> 

       Taxable interest income to report on line 2b 

     </Description> 

     <Writable> 

       <Dollar /> 

     </Writable> 

   </Fact> 

Human generated!
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   <Fact path="/formW2s"> 
     <Name>Form W-2s</Name> 
     <Description> 
       Form W-2: Wage and Tax Statement, used to 
report wage income and withholding. 
     </Description> 

     <Writable> 
       <Collection /> 
     </Writable> 
   </Fact> 

   <Fact path="/formW2s/*/filer"> 
     <Name>Employee</Name> 
     <Description> 
       The taxpayer who received the W-2. 
     </Description> 

     <Writable> 
       <CollectionItem collection="/filers" /> 
     </Writable> 
   </Fact> 
... 
   <Fact path="/formW2s/*/ein"> 
     <Name>Employer identification number</Name> 
     <Description> 
       Box b of Form W-2, employer identification 
number (EIN). 
     </Description> 

     <Writable> 
       <String /> 
     </Writable> 
   </Fact>

Collections are repeatable groupings of facts



Logic in the tax code

ALL of the following: 

● Must pay more than half of 
household expenses 

● Must have at least one 
dependent 

● Must be unmarried or 
“considered unmarried. 
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Logic represented in the FactGraph

Must pay more than half of 
household expenses Must have at least one dependent

Must be unmarried or 
“considered unmarried. 
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Completeness of facts
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Must pay more than half of 
household expenses Must have at least one dependent

Must be unmarried or 
“considered unmarried. 



FactGraph to Question Flow
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Writable facts need to be requested from the taxpayer



flow.tsx: 

 <CollectionLoop collection="/formW2s"> 

   <Screen route="about-w2"> 

     <Heading i18nKey=“/heading/income/w2/about" /> 

   </Screen> 

   <Screen route="employer-info"> 

     <Ein path="/formW2s/*/ein" /> 

     <GenericString path="/formW2s/*/employerName" /> 

   </Screen> 

   <Screen route="wages"> 

     <Dollar path="/formW2s/*/wages" /> 

     <Dollar path="/formW2s/*/federalWithholding" /> 

     <Dollar path="/formW2s/*/oasdiWages" />

/formW2s/0

/filer: Collection

/ein: Ein

/employerName: String

/federalWitholding: Dollar

/lastName: String

/wages: Dollar

Flow.tsx is a sequence of screens requesting facts

Flow.tsx is a human generated representation 
of the flowchart of screens and questions.  

● <Screen> represents each screen 

● <InfoDisplay> is an information only 
component 

● <Ein>, <Dollar> are all components 
pointing to writable facts.  

Information requested from the taxpayer will 
be written to the associated fact. 

As each writable fact is written, the fact graph 
can dynamically compute derived facts. 



Screen.tsx can dynamically generate screens from flow.tsx



    flow.tsx: 

         <CollectionLoop collection="/formW2s"> 

           <Screen route="about-w2"> 

             <Heading i18nKey=“/heading/income/w2/about" /> 

           </Screen> 

           <Screen route="employer-info"> 

             <Ein path="/formW2s/*/ein" /> 

             <GenericString path="/formW2s/*/employerName" /> 

           </Screen> 

           <Screen route=“wages"> 

             <Heading i18nKey=“/heading/income/add-wages“ /> 

             <Dollar path="/formW2s/*/wages" /> 

             <Dollar path="/formW2s/*/federalWithholding" /> 

             <Dollar path="/formW2s/*/oasdiWages" />

en.yaml: 

headings: 
  /heading/income/w2/about: Check the information on 
your W-2 to make sure it's correct. 

  /heading/income/employer-info: Let's get your 
employer's info from box b and box c. 

  /heading/income/add-wages: Add your wages and any 
taxes withheld from boxes 1-8. 

info: 
  /info/income/reset-return:  
    body:  
      - p : Don't worry if some of these boxes are 
blank on your W-2. You don't have to enter an amount 
for every box. 

With help from translations!



flow.tsx: 

<Gate condition="/eligibleForJointReturn"> 

 <Screen route="live-together"> 

   <Boolean path="/livedApartMostOfYear" /> 

 </Screen> 

  <Gate condition="/livedApartMostOfYear"> 

   <Screen route="live-apart-six-months"> 

     <Boolean path="/livedApartLastSixMonths" /> 

   </Screen> 

   <Screen route="legally-separated-at-end-of-year"> 

     <Boolean path="/legallySeparated" /> 

   </Screen> 

  </Gate>  

 </Gate> 

Gates and conditions let us skip screens!

Gates are used to indicate - only show these screens if this 
condition is true. 

For e.g. if taxpayer selects single, they can skip questions 
related to marital status. 
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Putting it all together
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Link to full application boundary diagram
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Needs 
work!

https://github.com/usds/direct-file/blob/main/docs/diagrams/rendered/application.boundary.png

