TCCY Resource Mapping 2026 — FY25 Pipeline Source Code

Appendix: FY25 Data Extraction and Cleaning Pipeline
build_and_clean_fy25.py
Resource Mapping 2026 — Tennessee Commission on Children and Youth
This appendix provides the complete, annotated source code for the FY 2024–25 data extraction and cleaning pipeline used to produce the analytical dataset underlying the Resource Mapping 2026 report. The script is divided into two phases: Phase 1 extracts program-level data from agency workbook templates submitted through the Excel survey instrument, producing a standardized 101-column flat file; Phase 2 applies program name harmonization, agency remapping, consolidation of sub-programs, NServed normalization, outcome quality classification, and TCCY coding from the authoritative coding reference. Together these phases transform raw agency submissions into the FY25_rebuilt2.xlsx file from which all subsequent analyses are derived.
The pipeline is designed for full reproducibility: given the same set of agency workbook files and the same coding reference, the script produces a byte-identical output. Every program name change, consolidation, and agency reclassification is declared in configuration dictionaries at the top of the script, making the complete set of data transformations auditable without executing the code.
Sections are presented in execution order, with prose introductions explaining the purpose and logic of each component. Line numbers correspond to the authoritative script version archived alongside this report.


1. Script Header and Imports
The script begins with a docstring documenting its purpose, the two-phase pipeline architecture, and the available command-line flags. The import block loads standard library modules (os, sys, re, argparse, math, warnings), numerical computing libraries (numpy, pandas), and the openpyxl library for reading and writing Excel workbooks. The difflib SequenceMatcher is imported for fuzzy program-name matching but is not actively used in the current version.
#!/usr/bin/env python3
"""
build_and_clean_fy25.py — Combined FY25 pipeline: extract → clean → output.

 
Two-phase pipeline:
  Phase 1 (EXTRACT): Read agency workbook templates, produce 101-column flat RAW file.
  Phase 2 (CLEAN):   Starting from RAW, apply program name harmonization,
                     consolidations, agency remapping, NServed normalization,
                     outcome quality tagging, and TCCY coding from reference.
 
Configure your paths in the USER CONFIG section below, then just run:
  python build_and_clean_fy25.py
 
Optional flags:
  --extract-only     Stop after Phase 1 (skip cleaning)
  --list             Show configured agency files and exit
  --layout-report    Show per-sheet layout detection and exit
"""
 
import argparse
import math
import os
import re
import sys
import warnings
import numpy as np
import pandas as pd
from difflib import SequenceMatcher
from openpyxl import load_workbook, Workbook
from openpyxl.utils import get_column_letter
 
warnings.filterwarnings('ignore')
 
2. User Configuration
Four path variables control the pipeline’s inputs and outputs. INPUT_DIR points to the folder containing agency workbook files. CODING_REF points to the authoritative RM_Program_Coding_Reference xlsx file—the single source of truth for TCCY Outcome, TCCY Focus, Adult_Only, and Under_6 classifications. OUT_RAW and OUT_CLEAN specify where the Phase 1 and Phase 2 outputs are written. All paths can be overridden via command-line arguments.
# ╔════════════════════════════════════════════════════════════════════════════╗
# ║  USER CONFIG — Edit these paths for your machine                         ║
# ╚════════════════════════════════════════════════════════════════════════════╝
 
INPUT_DIR = “path to folder with reporter-submitted program data”
 
# Authoritative coding reference — single source of truth for TCCY codes.
CODING_REF = “Path to full and verified Programmatic Focus and Outcome program codes”
 
# Output file paths
OUT_RAW = “path to raw output”
OUT_CLEAN = “path to clean, merged, and outcome-data organized output”
 
# ╚════════════════════════════════════════════════════════════════════════════╝
 
3. Phase 1 — Extraction Configuration
3.1 Agency Workbook Files
The AGENCY_FILES list maps each workbook filename to a default agency name. Ten workbooks cover all 26 reporting agencies. Most workbooks contain a single agency’s programs; the MiscPrograms workbook contains programs from 20+ smaller agencies, each identified by sheet name via the MISC_AGENCY_MAP lookup.
# ╔════════════════════════════════════════════════════════════════════════════╗
# ║  PHASE 1 — EXTRACTION CONFIG                                            ║
# ╚════════════════════════════════════════════════════════════════════════════╝
 
AGENCY_FILES = [
    (r"Ed_Merged_outcome2_c.xlsx", 'Department of Education'),
    (r"DOH_Merged_outcome2_c.xlsx", 'Department of Health'),
    (r"DCS_25_updated.xlsx", "Department of Children's Services"),
    (r"TSMHSAS_Merged_updated.xlsx", 'Department of Mental Health and Substance Abuse Services'),
    (r"MiscPrograms_Merged2_updated_c4.xlsx", None),
    (r"TCCY_25.xlsx", 'Tennessee Commission on Children and Youth'),
    (r"DHS_Merged_outcome_u3.xlsx", 'Department of Human Services'),
    (r"Safety.xlsx", 'Department of Safety & Homeland Security'),
    (r"NASP.xlsx", 'Tennessee Wildlife Resources Agency'),
    (r"THSO_reformatted.xlsx", 'Tennessee Highway Safety Office'),
]
3.2 Column Header Specification
The HEADERS list defines the 101 columns in the standardized flat output file. Columns 1–56 capture program-level fields (agency, program name, demographics, expenditure categories, outcome text, and federal disruption questions). Columns 57–96 hold up to ten funding source slots, each with four sub-columns (source type, federal stream, description, amount). Columns 97–100 hold computed totals by funding type (total, federal, state, other). The assertion at line 99 enforces that the header count is exactly 101.
HEADERS = [
    'User Name', 'Agency Name', 'Program Name', 'Description/Purpose',
    'Primary Program Service', 'Targeted Service Recipient',
    'Primary Service Delivery Location', 'Secondary Service Delivery Location',
    'Do Outside Orgs Receive Funds', 'Outside Orgs Description',
    'Primary Outcome', 'Programmatic Focus', 'Age(s) Serviced',
    'Counties Served', 'Demographic Distribution',
    'Eligibility Requirements', 'Eligibility Requirement Description',
    'Statewide', 'Number of Children Served', 'Calculation Method',
    'Income Requirement', 'Income Requirement PLIS',
    'Income Requirement Description', 'Eligible Population',
    'Eligible Population Source', 'Matching Requirements',
    'Match Required For', 'Match Provided To', 'Required Match Percent',
    'Match Type', 'Number of People Served', 'People Served Calc Method',
    'Exp: Direct Services', 'Exp: Contract/Third Party',
    'Exp: Payroll/Personnel', 'Exp: Equipment',
    'Exp: Training & Development', 'Exp: Evaluation & Quality',
    'Exp: Outreach & Engagement', 'Exp: Admin/Overhead', 'Exp: Other',
    'Exp: Total', 'Intended Outcomes', 'Effectiveness Measures',
    'Evaluation Method', 'Outcome Data', 'Time Period Covered',
    'Pct Funds Under 5', 'Pct Funds Over 18',
    'Aware of Unaccessed Funding', 'Barriers to Accessing Funds',
    'Supports Needed for Funding', 'Affected by Federal Funding Changes',
    'How Affected', 'How Adjusting', 'Anticipated Future Effects', 'Notes',
]
for _i in range(1, 11):
    HEADERS.extend([
        f'Funding Source {_i}', f'Federal Funding Stream {_i}',
        f'Funding Source Description {_i}', f'Funding Amount {_i}',
    ])
HEADERS.extend(['Total Funding', 'Total Federal', 'Total State', 'Total Other'])
assert len(HEADERS) == 101
3.3 Miscellaneous Agency Map
For the MiscPrograms workbook, each Excel sheet name maps to its parent agency. This table covers programs from TennCare, the Administrative Office of the Courts, the Tennessee Arts Commission, the Governor’s Early Literacy Foundation, the Tennessee Higher Education Commission, the Department of Military, and others. Programs not found in this map are flagged as UNKNOWN and reported in the console output.
MISC_AGENCY_MAP = {
    'Americorps': 'Volunteer TN',
    'Parent Attny Funds': 'Administrative Office of the Courts',
    'CIP Grant': 'Administrative Office of the Courts',
    'GAL Funds': 'Administrative Office of the Courts',
    'Access and Visitation Grant': 'Administrative Office of the Courts',
    'Victim Offender Reconciliation': 'Administrative Office of the Courts',
    'Parent Education and Mediation': 'Administrative Office of the Courts',
    'TCJFCJ': 'Administrative Office of the Courts',
    'Arts_AE_CL': 'Tennessee Arts Commission',
    'Arts_Pathways': 'Tennessee Arts Commission',
    'Arts_Teacher_Training': 'Tennessee Arts Commission',
    'Arts_Ticket_Sub': 'Tennessee Arts Commission',
    'Corrections_JuvenileDetention': 'Department of Correction',
    'Corrections_JuvenileProbation': 'Department of Correction',
    'Medical Services': 'TennCare',
    'Dental Services': 'TennCare',
    'Administration': 'TennCare',
    'Defense_ChildYouthServices': 'Department of Military',
    'GEAR UP TN': 'Tennessee Higher Education Commission',
    'Gelf_DPIL_25': "Governor's Early Literacy Foundation",
    'Gelf_K3_library_25': "Governor's Early Literacy Foundation",
    'Hunter Education': 'Tennessee Wildlife Resources Agency',
    'SASP': 'Office of Criminal Justice Programs',
    'STOP': 'Office of Criminal Justice Programs',
    'VOCA': 'Office of Criminal Justice Programs',
    'SNAP E&T': 'Department of Human Services',
    'TEIS': 'Department of Intellectual and Developmental Disabilities',
    'Pharm Svcs - MH': 'TennCare',
    'Pharm Svcs - Medical': 'TennCare',
    'BH-Supp Housing': 'TennCare',
    'BH-Outpatient': 'TennCare',
    'BH-Transp': 'TennCare',
    'BH-Inpatient': 'TennCare',
    'Med Svcs - Prof Svcs': 'TennCare',
    'Med Svcs - Inpatient': 'TennCare',
    'Med Svcs - Outpatient': 'TennCare',
    'Med Svcs - Home Based Svcs': 'TennCare',
    'HCBS - ID': 'TennCare',
    'Dental': 'TennCare',
    'Advise TN': 'Tennessee Higher Education Commission',
    'TN_Museum_ChildGallery': 'Tennessee State Museum',
    'TN_Museum_FieldTrips': 'Tennessee State Museum',
    'TN_Museum_Programs': 'Tennessee State Museum',
    'TN_Museum_TeacherEd': 'Tennessee State Museum',
    'TN_Museum_TravelingTrunks': 'Tennessee State Museum',
    'TN_State_Parks': 'Department of Environment and Conservation',
    'WIOA Summer Jobs': 'Department of Labor and Workforce Development',
    'WIOA': 'Department of Labor and Workforce Development',
    '4H_Youth_Development': 'University of Tennessee Extension',
    'CoverKids - Medical': 'TennCare',
    'CoverKids - Dental': 'TennCare',
    'CoverKids - Admin': 'TennCare',
    'Ag_in_the_Classroom': 'Department of Agriculture',
    'Dual Enrollment Grant': 'Tennessee Higher Education Commission',
    'Middle College Scholarship': 'Tennessee Higher Education Commission',
    'DDA_Family_Support': 'Department of Disability and Aging',
}
3.4 Skip Sheets
Sheet names in SKIP_SHEETS are instruction pages, dropdown option lists, or template examples that do not contain program data and are excluded from extraction.
SKIP_SHEETS = {
    'Program Info Dropdown options', 'Instructions for Data Entry',
    'Template for Data Entry', 'Example - Direct Service',
    'Example - Indirect Service', 'DropdownOptions',
    'Dropdown Options', 'Instructions', 'Cover', 'Summary',
    'Program Info Dropdown option', 'Perkins Pathways',
    'FY 2025 Acct Level',
}
 


4. Phase 2 — Cleaning Configuration
4.1 Agency Name Normalization
The AGENCY_MAP_RAW2CLEAN dictionary maps agency names as they appear in the RAW extraction to their canonical names used throughout the report. This handles cases where agencies have been renamed (Department of Intellectual and Developmental Disabilities → Department of Disability and Aging), where workbook conventions differ from report conventions (Department of Safety & Homeland Security → Department of Safety), and where programs are administratively housed in one agency but reported by another (University of Tennessee Extension → Department of Agriculture).
# ╔════════════════════════════════════════════════════════════════════════════╗
# ║  PHASE 2 — RAW-DRIVEN CLEANING CONFIG                                   ║
# ╚════════════════════════════════════════════════════════════════════════════╝
 
# Agency name normalization: RAW agency → canonical agency name
AGENCY_MAP_RAW2CLEAN = {
    'Department of Safety & Homeland Security': 'Department of Safety',
    'Department of Intellectual and Developmental Disabilities': 'Department of Disability and Aging',
    'University of Tennessee Extension': 'Department of Agriculture',
}
4.2 Program Rename Map
The RENAME_MAP is the largest configuration structure in the script, mapping (agency, program) pairs from their raw extraction names to their canonical analytical names. This serves several purposes: harmonizing FY25 reporter-submitted names with the historical naming convention used across FY13–FY24 in the multi-year trend analysis; moving programs to the correct agency when reporters submit under a different department (e.g., CoverKids programs extracted from TennCare’s workbook but reported as the CoverKids agency); and normalizing abbreviations, punctuation, and capitalization. Keys use the post-normalization agency name (i.e., after AGENCY_MAP_RAW2CLEAN has been applied). The last entry in the map for a given program is authoritative.
▶ Inline comments document the rationale for specific renames. Entries marked "REMOVED" indicate renames that were present in earlier pipeline versions but have been deliberately removed based on coding reference alignment.
# Program renaming: (raw_agency, raw_program) → (clean_agency, clean_program)
# Applied AFTER agency normalization (Step 1), so keys must use post-norm agency names.
RENAME_MAP = {
    ('Department of Correction', 'Juvenile Felony Detention'): ('Department of Correction', 'Juvenile Detention'),
    # Cross-agency moves
    ('TennCare', 'CoverKids - Administration'): ('CoverKids', 'CoverKids: Admin'),
    ('TennCare', 'CoverKids - Dental'): ('CoverKids', 'CoverKids: Dental'),
    ('TennCare', 'CoverKids - Medical'): ('CoverKids', 'CoverKids: Medical'),
    ('TennCare', 'CoverKids: Admin'): ('CoverKids', 'CoverKids: Admin'),
    ('TennCare', 'CoverKids: Dental'): ('CoverKids', 'CoverKids: Dental'),
    ('TennCare', 'CoverKids: Medical'): ('CoverKids', 'CoverKids: Medical'),
    # FIX: TEIS key uses post-normalization agency (DDA, not DIDD)
    ('Department of Disability and Aging', 'TEIS'):
        ('Department of Disability and Aging', "Tennessee's Early Intervention Service (TEIS)"),
    ('Department of Education', "Title III-E Minor: Grandparents Raising Grandchildren"):
        ('Department of Disability and Aging', 'Title III-E Minor'),
    ('Department of Education', 'TISA (TN INVESTMENT IN STUDENT ACHIEVEMENT)'):
        ('Department of Education : BEP', 'TISA (TN Investment in Student Achievement)'),
    ('Department of Environment and Conservation', 'Tennessee State Parks'):
        ('Department of Environment and Conservation', 'TDEC Youth Programming'),
    ("Governor's Early Literacy Foundation", "Dolly Parton's Imagination Library"):
        ("Governor's Early Literacy Foundation", "TN's Imagination Library"),
    ("Governor's Early Literacy Foundation", 'K-3 Home Library'):
        ("Governor's Early Literacy Foundation", 'Caregiver Engagement - K-4'),
    ('Office of Criminal Justice Programs', 'SASP'):
        ('Office of Criminal Justice Programs', 'SASP - Sexual Assualt Services'),
    ('Office of Criminal Justice Programs', 'STOP'):
        ('Office of Criminal Justice Programs', 'STOP - Services/Training/Officers/Prosecution'),
    ('Office of Criminal Justice Programs', 'VOCA'):
        ('Office of Criminal Justice Programs', 'VOCA - Victim Assistance Programs'),
    ('Department of Human Services', 'Supplemental Nutrition Assistance Program (SNAP)'):
        ('Department of Human Services', 'Food Stamp Benefits/SNAP'),
    ('Department of Human Services', 'Temporary Assistance for Needy Families (TANF)/Families First'):
        ('Department of Human Services', 'TANF/Families First'),
    ('Department of Human Services', 'SNAP E&T'):
        ('Department of Labor and Workforce Development', 'SNAP E&T'),
    ('Department of Labor and Workforce Development', 'WIOA Summer Jobs'):
        ('Department of Labor and Workforce Development', 'Summer Youth Work Experience'),
    ('Department of Labor and Workforce Development', 'Workforce Innovation Opportunity Act'):
        ('Department of Labor and Workforce Development', 'WIOA Youth Program'),
    # REMOVED: Kidcentral stays under DHS per pipeline canonical routing
    # Same-agency renames — Department of Education
    ('Department of Education', 'Battelle Education: Tennessee STEM Innovation Network'):
        ('Department of Education', 'CCTE Battelle TSIN'),
    ('Department of Education', 'Grow Your Own and Leadership Development'):
        ('Department of Education', 'Grow Your Own & Leadership'),
    ('Department of Education', 'Advanced Placement Access for All (APAA)'):
        ('Department of Education', 'AP Access for All'),
    ('Department of Education', 'Centers of Regional Excellence'):
        ('Department of Education', 'CORE - Centers of Regional Excellence'),
    ('Department of Education', 'Early Postsecondary Opportunities'):
        ('Department of Education', 'CCTE Early Postsecondary'),
    ('Department of Education', 'Career & Technical Student Organizations (CTSOs)'):
        ('Department of Education', 'CCTE Student Leadership Development (CTSOs)'),
    ('Department of Education', 'Work-Based Learning Regional Leads'):
        ('Department of Education', 'CCTE WBL Regional Lead Contractors'),
    ('Department of Education', 'Driver Education'):
        ('Department of Education', 'Drivers Education'),
    ('Department of Education', 'Educator Licensure & Preparation'):
        ('Department of Education', 'Education Licensure & Ed Preparation'),
    ('Department of Education', 'FY24-25 Public School Security Grant'):
        ('Department of Education', 'Public Schools Security Grants'),
    ('Department of Education', 'Innovative School Models Grant'):
        ('Department of Education', 'CCTE Innovative School Models'),
    ('Department of Education', 'Jobs for Tennessee Graduates'):
        ('Department of Education', 'CCTE Jobs for Tennessee Graduates'),
    ('Department of Education', 'Out of School Time Career Pathways Grant'):
        ('Department of Education', 'CCTE Out of School Time Career Pathways Grant'),
    ('Department of Education', 'Tennessee SySTEM Grant'):
        ('Department of Education', 'CCTE TN SySTEM Grant'),
    ('Department of Education', 'CCTE Perkins Basic 2024-25'):
        ('Department of Education', 'CCTE Perkins Basic Grant'),
    ('Department of Education', 'CCTE Perkins Reserve 2024-25'):
        ('Department of Education', 'CCTE Perkins Reserve Grant'),
    ('Department of Education', 'CCTE Admin 2024-25'):
        ('Department of Education', 'CCTE Admin'),
    ('Department of Education', 'Voluntary Pre-K (VPK)'):
        ('Department of Education', 'VPK - Voluntary pre-K'),
    ('Department of Education', 'Reading 360'):
        ('Department of Education', 'Reading360'),
    # FIX: Head Start — removed rename (original name matches coding ref)
    ('Department of Education', 'Building Strong Brains-Strategies for Educators for Trauma-Informed Schools/Resilient School Communities'):
        ('Department of Education', 'Building Strong Brains-Strategies for Educators'),
    ('Department of Education', 'Boys and Girls Clubs Project Learn'):
        ('Department of Education', 'Boys & Girls Clubs Project Learn'),
    ('Department of Education', 'Office of Assessment, Accountability, Research & Data Use'):
        ('Department of Education', 'Office of Assessment & Accountability'),
    # REMOVED: General Counsel rename (pipeline keeps raw name)
    ('Department of Education', 'LEAPs- Lottery for Education: Afterschool'):
        ('Department of Education', 'Admin - LEAPs - Lottery for Education: Afterschoo'),
    ('Department of Education', 'ESSA-Title II, Part A - Teacher and Principal Training & Recruiting Fund'):
        ('Department of Education', 'ESSA-Title II, PartA - Teacher&Principal Trng Flow'),
    ('Department of Education', 'Nutrition NLSP Lunch Program- SY24-25'):
        ('Department of Education', 'SNP National School Lunch Program'),
    ('Department of Education', 'NSLP Nutrition School Breakfast Program- SY24-25'):
        ('Department of Education', 'SNP School Breakfast Program'),
    ('Department of Education', 'NSLP Nutrition School Afternoon Snack Program- SY24-25'):
        ('Department of Education', 'SNP Afterschool Snack Program'),
    ('Department of Education', 'NSLP Nutrition School State Administration Expense (SAE) Program- SY24-25'):
        ('Department of Education', 'SNP School Nutrition Administration'),
    ('Department of Education', 'School Nutrition Fresh Fruit and Vegetable Program- SY24-25'):
        ('Department of Education', 'SNP Fresh Fruits and Vegetables'),
    ('Department of Education', 'Seamless Summer Option Lunch Program- SY24-25'):
        ('Department of Education', 'SNP Seamless Summer Program'),
    ('Department of Education', 'National School Lunch Program (NSLP) Equipment Assistant Grant - SY24-25'):
        ('Department of Education', 'USDA NSLP Equipment Assistance Grant'),
    ('Department of Education', 'Tennessee Project AWARE'):
        ('Department of Education', 'Tennessee Project AWARE'),
    # FIX: DOE — 21st Century truncated name to match coding ref
    ('Department of Education', 'Title IV-B, 21st Century Community Learning Centers'):
        ('Department of Education', 'Title IV-B, 21st Century Community Learning Cente'),
    # Same-agency renames — Department of Health
    ('Department of Health', 'EBHV'):
        ('Department of Health', 'Evidence Based Home Visiting Program'),
    ('Department of Health', "Children's Special Services (CSS) Program"):
        ('Department of Health', "Children's Special Services"),
    ('Department of Health', 'Community Health Access and Navigation in Tennessee (CHANT)'):
        ('Department of Health', 'Chant Comm Health Access and Navigation inTN'),
    ('Department of Health', 'Child Fatality Review (CFR)'):
        ('Department of Health', 'Child Fatality Review and Prevention'),
    ('Department of Health', 'Child Health and Development (CHAD) Program'):
        ('Department of Health', "Child Health & Development (CHAD)"),
    ('Department of Health', 'Childhood Lead Poisoning Prevention'):
        ('Department of Health', 'Childhood Lead Poisoning Program'),
    ('Department of Health', 'Newborn Hearing Follow-Up'):
        ('Department of Health', 'Newborn Hearing Screening Followup'),
    ('Department of Health', 'TCAPES (Tennessee Child and Adolescent Psychiatry Education and Support)'):
        ('Department of Health', 'TCAPES (Tennessee Child and Adolescent Psychiatry'),
    # FIX: TN Adolescent Pregnancy — removed rename (original name matches coding ref)
    ('Department of Health', 'Traumatic Brain Injury (TBI) Program'):
        ('Department of Health', 'Traumatic Brain Injury'),
    ('Department of Health', 'Vaccine-Preventable Disease and Immunization Program (VPDIP)'):
        ('Department of Health', 'Vaccine-Preventable Disease and Immunization Progr'),
    ('Department of Health', 'Tennessee Safe Stars Initative'):
        ('Department of Health', 'Injury Prevention'),
    # Same-agency renames — Department of Human Services
    ('Department of Human Services', 'TDHS Child Care Certificate Program'):
        ('Department of Human Services', 'Child Care Benefits'),
    ('Department of Human Services', 'TDHS Child & Adult Care Licensing'):
        ('Department of Human Services', 'Child Care Licensing/Assessment'),
    ('Department of Human Services', 'Child Support'):
        ('Department of Human Services', 'Child Support Enforcement'),
    ('Department of Human Services', 'Child and Adult Care Food Program'):
        ('Department of Human Services', 'Child and Adult Food Program'),
    ('Department of Human Services', 'Summer Food Service Program'):
        ('Department of Human Services', 'Summer Food Program'),
    ('Department of Human Services', 'Vocational Rehabilitation Pre-Employment Transition Services (Pre-ETS)'):
        ('Department of Human Services', 'Vocational Rehabilitation Pre- ETS'),
    # Other agencies
    ('Department of Military', 'TN Army National Guard Child & Youth Services'):
        ('Department of Military', 'Child and Youth Services'),
    # FIX: Safety keys use post-normalization agency (Dept of Safety, not Safety & Homeland Security)
    ('Department of Safety', 'Drug Abuse Resistance Education (DARE) Program'):
        ('Department of Safety', 'Drug Abuse Resistance Education'),
    ('Department of Safety', 'Motorcycle Rider Education Program (MREP)'):
        ('Department of Safety', 'Motorcycle Safety Education'),
    ('Department of Safety', 'Safety Education Program'):
        ('Department of Safety', 'Safety Education'),
    ('Tennessee Highway Safety Office', 'SADD Students Against Destructive Decisions'):
        ('Tennessee Highway Safety Office', 'SADD'),
    ('Tennessee Highway Safety Office', 'ThinkFast'):
        ('Tennessee Highway Safety Office', 'ThinkFast Interactive Game Show'),
    ('Tennessee Wildlife Resources Agency', 'Tennessee Hunter Education'):
        ('Tennessee Wildlife Resources Agency', 'Tennessee Hunter Education Program'),
    # ── TennCare: normalize spaces around hyphens ──
    ('TennCare', 'Medical Services - Professional Services'):
        ('TennCare', 'Medical Services-Professional Services'),
    ('TennCare', 'Medical Services - Inpatient'):
        ('TennCare', 'Medical Services-Inpatient'),
    ('TennCare', 'Medical Services - Outpatient'):
        ('TennCare', 'Medical Services-Outpatient'),
    ('TennCare', 'Medical Services - Home Based Services'):
        ('TennCare', 'Medical Services-Home Based Services'),
    ('TennCare', 'Pharmacy Services - Mental Health'):
        ('TennCare', 'Pharmacy Services-Mental Health'),
    ('TennCare', 'Pharmacy Services - Medical'):
        ('TennCare', 'Pharmacy Services-Medical'),
    ('TennCare', 'Behavioral Health - Inpatient'):
        ('TennCare', 'Behavioral Health-Inpatient'),
    ('TennCare', 'Behavioral Health - Outpatient'):
        ('TennCare', 'Behavioral Health-Outpatient'),
    ('TennCare', 'Behavioral Health - Supported Housing'):
        ('TennCare', 'Behavioral Health-Supported Housing'),
    ('TennCare', 'Behavioral Health - Transportation'):
        ('TennCare', 'Behavioral Health-Transportation'),
    ('TennCare', 'Dental Services'):
        ('TennCare', 'Dental'),
    # ── Arts Commission: extracted display names → coding ref names ──
    ('Tennessee Arts Commission', 'Arts Education-Community Learning'):
        ('Tennessee Arts Commission', 'Arts_AE_CL'),
    ('Tennessee Arts Commission', ' Arts Education-Community Learning'):
        ('Tennessee Arts Commission', 'Arts_AE_CL'),
    ('Tennessee Arts Commission', 'Arts Pathways for Youth Success'):
        ('Tennessee Arts Commission', 'Arts_Pathways'),
    ('Tennessee Arts Commission', 'Arts Education - Teacher Training'):
        ('Tennessee Arts Commission', 'Arts_Teacher_Training'),
    ('Tennessee Arts Commission', 'Student Ticket Subsidies'):
        ('Tennessee Arts Commission', 'Arts_Ticket_Sub'),
    # ── 4-H: agency in ref is UT Institute of Agriculture ──
    ('Department of Agriculture', 'TN 4-H Youth Development'):
        ('UT Institute of Agriculture', 'Tennessee 4-H'),
    # ── TCCY: case mismatch ──
    ('Tennessee Commission on Children and Youth', 'Kids Count'):
        ('Tennessee Commission on Children and Youth', 'KIDS COUNT'),
    # TDMHSAS name harmonization
    ('Department of Mental Health and Substance Abuse Services', 'School Based Behavioral Health Liaisons'):
        ('Department of Mental Health and Substance Abuse Services', 'School Based Mental Health Liaisons'),
    ('Department of Mental Health and Substance Abuse Services', 'Juvenile Justice Reform Local Diversion Grant (JJR Grant)'):
        ('Department of Mental Health and Substance Abuse Services', 'Juvenile Justice Reform'),
    ('Department of Mental Health and Substance Abuse Services', 'Project BASIC - Better Attitudes and Skills In Children (B.A.S.I.C.)'):
        ('Department of Mental Health and Substance Abuse Services', 'Better Attitudes and Skills In Children (B.A.S.I.'),
    ('Department of Mental Health and Substance Abuse Services', 'State Psychiatric Hospital Services (Regional Mental Health Institutes)'):
        ('Department of Mental Health and Substance Abuse Services', 'State Psychiatric Hospital Services (Regional Men'),
    ('Department of Mental Health and Substance Abuse Services', 'Behavioral Health Safety Net of TN for Adults'):
        ('Department of Mental Health and Substance Abuse Services', 'Behavioral Health Safety Net of TN'),
    ('Department of Mental Health and Substance Abuse Services', 'Community Anti-Drug Coalitions'):
        ('Department of Mental Health and Substance Abuse Services', 'Community Anti-Drug Coalitions (including Partner'),
    ('Department of Mental Health and Substance Abuse Services', 'Community Programs for Outreach and Intervention with Youth and Young Adults at Clinical High Risk for Psychosis (CHR-P)'):
        ('Department of Mental Health and Substance Abuse Services', 'Clinical High Risk for Psychosis (CHR-P)'),
    ('Department of Mental Health and Substance Abuse Services', 'Contracted Psychiatric Hospital Services'):
        ('Department of Mental Health and Substance Abuse Services', 'Contracted Psychiatric Hospital Services (Private'),
    ('Department of Mental Health and Substance Abuse Services', 'Crisis Continuum, 1-800 Statewide  Crisis Services'):
        ('Department of Mental Health and Substance Abuse Services', '1-800 Statewide Mobile Crisis'),
    ('Department of Mental Health and Substance Abuse Services', 'Crisis Continuum, Adult Mobile Crisis'):
        ('Department of Mental Health and Substance Abuse Services', 'Adult Mobile Crisis'),
    ('Department of Mental Health and Substance Abuse Services', 'Crisis Continuum, C&Y Mobile Crisis'):
        ('Department of Mental Health and Substance Abuse Services', 'C&Y Mobile Crisis'),
    ('Department of Mental Health and Substance Abuse Services', 'Crisis Continuum, Crisis Respite'):
        ('Department of Mental Health and Substance Abuse Services', 'Crisis Respite'),
    ('Department of Mental Health and Substance Abuse Services', 'Crisis Continuum, Crisis Stabilization Unit for ADULTS'):
        ('Department of Mental Health and Substance Abuse Services', 'Crisis Stabilization Unit-Adult'),
    ('Department of Mental Health and Substance Abuse Services', 'Crisis Continuum, Crisis Stabilization Unit for Children'):
        ('Department of Mental Health and Substance Abuse Services', 'Crisis Stabilization Unit-Child'),
    ('Department of Mental Health and Substance Abuse Services', 'Crisis Continuum, Crisis Walk-in'):
        ('Department of Mental Health and Substance Abuse Services', 'Crisis Walk-in'),
    ('Department of Mental Health and Substance Abuse Services', 'Drug Courts'):
        ('Department of Mental Health and Substance Abuse Services', 'Drug Courts and Drug Court Fees'),
    ('Department of Mental Health and Substance Abuse Services', 'Family Support and Advocacy (Statewide Family Support Network)'):
        ('Department of Mental Health and Substance Abuse Services', 'Family Support and Advocacy'),
    ('Department of Mental Health and Substance Abuse Services', 'First Episode Psychosis Initiative'):
        ('Department of Mental Health and Substance Abuse Services', 'First Episode Psychosis'),
    ('Department of Mental Health and Substance Abuse Services', 'Inpatient Targeted Transitional (including East TN)'):
        ('Department of Mental Health and Substance Abuse Services', 'Inpatient Targeted Transitional (including East T'),
    ('Department of Mental Health and Substance Abuse Services', 'Juvenile Mental Health Courts; Sumner County Juvenile Mental Health Court Pilot'):
        ('Department of Mental Health and Substance Abuse Services', 'Juvenile Mental Health Courts'),
    ('Department of Mental Health and Substance Abuse Services', 'Nurses for Newborns'):
        ('Department of Mental Health and Substance Abuse Services', 'Nurses for Newborn'),
    ('Department of Mental Health and Substance Abuse Services', 'Addiction Peer Recovery'):
        ('Department of Mental Health and Substance Abuse Services', 'Peer-to-Peer Recovery Services'),
    ('Department of Mental Health and Substance Abuse Services', 'Peer to Peer Support and Education'):
        ('Department of Mental Health and Substance Abuse Services', 'Peer-to-Peer Support and Education'),
    ('Department of Mental Health and Substance Abuse Services', 'Regional Intervention Program (RIP-Nashville and EXP)'):
        ('Department of Mental Health and Substance Abuse Services', 'Regional Intervention Program (RIP-Nashville and'),
    ('Department of Mental Health and Substance Abuse Services', 'State Opioid Response  - Spokes & Hub'):
        ('Department of Mental Health and Substance Abuse Services', 'State Opioid Response  - Spokes'),
    ('Department of Mental Health and Substance Abuse Services', 'Supportive Living (Licensed Supportive Living)'):
        ('Department of Mental Health and Substance Abuse Services', 'Supportive Living'),
    ('Department of Mental Health and Substance Abuse Services', 'TN Prevention Network'):
        ('Department of Mental Health and Substance Abuse Services', 'Tennessee Prevention Network'),
    ('Department of Mental Health and Substance Abuse Services', 'Youth and Young Adult Mental Health and Suicide Prevention'):
        ('Department of Mental Health and Substance Abuse Services', 'Youth and Young Adult MH & Suicide Prevention'),
    # TCCY sub-grant renames
    ('Tennessee Commission on Children and Youth', 'ACEs-BSB'):
        ('Tennessee Commission on Children and Youth', 'ACEs/BSB'),
    ('Tennessee Commission on Children and Youth', 'CASA'):
        ('Tennessee Commission on Children and Youth', 'Tennessee CASA Association'),
    ('Tennessee Commission on Children and Youth', 'TN CASA Association'):
        ('Tennessee Commission on Children and Youth', 'Tennessee CASA Association'),
    ('Tennessee Commission on Children and Youth', 'Coalition for Kids'):
        ('Tennessee Commission on Children and Youth', 'Coalition for Kids, Inc. FFG'),
    ('Tennessee Commission on Children and Youth', 'Compilation Law Book'):
        ('Tennessee Commission on Children and Youth', 'Comp Law Book'),
    ('Tennessee Commission on Children and Youth', 'Family and Children\'s Services'):
        ('Tennessee Commission on Children and Youth', 'Family and Children Services'),
    ('Tennessee Commission on Children and Youth', 'Girls Inc.'):
        ('Tennessee Commission on Children and Youth', 'Girls, Inc.'),
    ('Tennessee Commission on Children and Youth', 'Home Visiting Leadership Alliance'):
        ('Tennessee Commission on Children and Youth', 'Home Visiting Leadership Alliance (HVLA)'),
    ('Tennessee Commission on Children and Youth', 'JIFF Inc.'):
        ('Tennessee Commission on Children and Youth', 'JIFF Delinquency Prevention FFG'),
    ('Tennessee Commission on Children and Youth', 'Madison County Govt.'):
        ('Tennessee Commission on Children and Youth', 'Madison County Government'),
    ('Tennessee Commission on Children and Youth', 'Mercy Community Healthcare'):
        ('Tennessee Commission on Children and Youth', 'Mercy Health Services, Inc.'),
    ('Tennessee Commission on Children and Youth', 'System of Care Across Tennessee'):
        ('Tennessee Commission on Children and Youth', 'System of Care Across Tennessee (SOCAT)'),
    ('Tennessee Commission on Children and Youth', 'YMCA Chattanooga'):
        ('Tennessee Commission on Children and Youth', 'YMCA of Metro Chattanooga'),
    # ── TCCY sub-grant renames (alignment with main pipeline) ──
    ('Tennessee Commission on Children and Youth', 'FFG Admin'):
        ('Tennessee Commission on Children and Youth', 'Federal Formula Grant - Administration'),
    ('Tennessee Commission on Children and Youth', 'Carter Co. School System'):
        ('Tennessee Commission on Children and Youth', 'Carter County School System FFG'),
    ('Tennessee Commission on Children and Youth', 'Pathway Kitchen'):
        ('Tennessee Commission on Children and Youth', 'Cafe Momentum'),
    # ── Safe Journey normalization ──
    ('Tennessee Highway Safety Office', 'Safe Journey at the Rhea Co. Sheriff\'s Office'):
        ('Tennessee Highway Safety Office', 'Safe Journey'),
    # ── DOH: Tobacco component rename (replaces consolidation) ──
    ('Department of Health', 'TNSTRONG'):
        ('Department of Health', 'TN STRONG'),
    # ── DOH: Sexual Risk components (replaces consolidation) ──
    ('Department of Health', 'SPARK Program'):
        ('Department of Health', 'Sexual Risk Avoidance Education'),
    ('Department of Health', 'Rape Prevention and Education (RPE) Program'):
        ('Department of Health', 'Rape Prevention Education'),
 
 
    # ── Museum: all programs → Museum Visitations (merged via CONSOLIDATIONS) ──
    ('Tennessee State Museum', "Children's Gallery"):
        ('Tennessee State Museum', 'Museum Visitations'),
    ('Tennessee State Museum', 'Field Trips'):
        ('Tennessee State Museum', 'Museum Visitations'),
    ('Tennessee State Museum', 'Program Days'):
        ('Tennessee State Museum', 'Museum Visitations'),
    ('Tennessee State Museum', 'Teacher Workshops'):
        ('Tennessee State Museum', 'Museum Visitations'),
 
    # Governor's School consolidation names
    ('Department of Education', "Governor's School -  ETSU - GSIBSS"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - APSU - GSCP"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - ETSU - GSTHES"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - MTSU - GSFTA"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - TTU - GSET"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - TTU - GSTIBL"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - UofM - GSIS"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - UTC - GSPT"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - UTK - GSSE"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - UTM - GSAS"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', "Governor's School - UTM - GSH"): ('Department of Education', "CCTE Governor's Schools"),
    ('Department of Education', 'ESSA-Title IV-A Stud Sup/Acad Enrich-Flowthru'): [
        ('Department of Education', 'ESSA - Title IV, Part A-Student Support and Academic Enrichment Grant'),
        ('Department of Education', 'ESSA- Title IV, Part A-Student Support and Academic Enrichment Grants'),
    ],
}
4.3 Consolidation Map
The CONSOLIDATIONS dictionary defines programs that are reported as multiple rows in the agency workbook but should appear as a single program in the analytical dataset. The key is the target (agency, program) tuple; the value is a list of component (agency, program) names as they appear in the RAW file. When the pipeline encounters these components, it sums their funding amounts and NServed values, concatenates their outcome text fields (prefixed with the component name for traceability), and produces one output row. Examples include the 11 Governor’s Schools consolidated into a single CCTE entry, three Injury Prevention components at the Department of Health, and the Lifeline Peer Project variants at DMHSAS.
▶ Two former consolidations have been deliberately removed: Sexual Risk Avoidance Education (RPE is now kept separate) and Tobacco Control (three component programs are now tracked individually). These removals are documented in-line.
# Programs consolidated from multiple RAW rows into one output row.
# Key = (clean_agency, clean_program), Value = list of (raw_agency, raw_program).
# If a RAW program is in RENAME_MAP, list the RAW name (before rename).
# Funding is SUMMED across all matching rows.
CONSOLIDATIONS = {
    ('Department of Education', 'IDEA, Part B Flowthrough (611)'): [
        ('Department of Education', 'IDEA, Part B Flowthrough (611)'),
        ('Department of Education', 'IDEA, Part B Admin (611)'),
    ],
    ('Department of Education', 'SNP Seamless Summer Program'): [
        ('Department of Education', 'Seamless Summer Option Lunch Program- SY24-25'),
    ],
    ('Department of Education', 'ESSA-Title III - English Lang. Acquist.-Immigrant'): [
        ('Department of Education', 'ESSA- Title III Immigrant'),
        ('Department of Education', 'Title III Part A'),
    ],
    ('Department of Education', 'ESSA-Admin-Title V-B, Rural Education Initiative'): [
        ('Department of Education', 'Title V Part B'),
    ],
    ('Department of Education', 'Tennessee Project AWARE'): [
        ('Department of Education', 'Tennessee Project AWARE'),
    ],
    ('Department of Education', 'School Improvement Grants (SIG), section 1003(g)'): [
        ('Department of Education', 'ESSA Title I, Part A School Improvement Grant'),
    ],
    ('Department of Education', 'ESSA-Title I, Part A - Improving Basic Programs'): [
        ('Department of Education', 'ESSA-Title I, Part A - Improving Basic Programs'),
        ('Department of Education', 'ESSA-Admin-Title I, Part A - Improving Basic Programs'),
    ],
    ('Department of Education', 'ESSA-Title I, Part D, Subpart 2'): [
        ('Department of Education', 'Title 1 - D subpart 2 Delinquent'),
        ('Department of Education', 'Title I, Part D Subpart 1 (State Agencies)'),
    ],
    ('Department of Education', 'CCTE Perkins Leadership'): [
        ('Department of Education', 'CCTE Perkins Leadership'),
        ('Department of Education', 'CCTE Leadership 2024-25'),
    ],
    ('Department of Education', 'CCTE Post Secondary'): [
        ('Department of Education', 'CCTE Post Secondary 2024-25'),
        ('Department of Education', 'CCTE Post Secondary Admin 2024-25'),
    ],
    ("Department of Education", "CCTE Governor's Schools"): [
        ("Department of Education", "Governor's School"),  # prefix match
    ],
    ('Department of Education', 'ESSA-Title IV-A Stud Sup/Acad Enrich-Flowthru'): [
        ('Department of Education', 'ESSA - Title IV, Part A-Student Support and Academic Enrichment Grant'),
        ('Department of Education', 'ESSA- Title IV, Part A-Student Support and Academic Enrichment Grants'),
    ],
    ('Department of Education', 'ESSA- Admin-Title 1-C Migrant Education'): [
        ('Department of Education', 'ADMIN Title I-C Migrant Education'),
        ('Department of Education', 'Title I-C Migrant Education'),
        ('Department of Education', 'Statewide  Title I-C Migrant Education'),
    ],
    ('Department of Education', 'ESSA-Title IX-McKinney-Vento'): [
        ('Department of Education', 'McKinney-Vento-Flowthru'),
        ('Department of Education', 'McKinney-Vento-Emergency Relief'),
        ('Department of Education', 'McKinney-Vento-Admin'),
    ],
    # REMOVED: Sexual Risk Avoidance consolidation (pipeline keeps RPE separate)
    # REMOVED: Tobacco Control consolidation (pipeline keeps 3 separate programs)
    ('Department of Health', 'Injury Prevention'): [
        ('Department of Health', 'Tennessee Safe Stars Initative'),
        ('Department of Health', 'Checkpoints PTDA'),
        ('Department of Health', 'Tennessee Child Safety Seat Fund Program'),
    ],
    ('Department of Health', 'WIC (343.53)'): [
        ('Department of Health', 'WIC (343.53)'),
        ('Department of Health', 'WIC Food'),
    ],
    ('Department of Health', 'Child Fatality Review and Prevention'): [
        ('Department of Health', 'Child Fatality Review (CFR)'),
        ('Department of Health', 'Fetal and Infant Mortality Reduction Program'),
    ],
    ('Department of Mental Health and Substance Abuse Services', 'Supported Employment Initiative'): [
        ('Department of Mental Health and Substance Abuse Services', 'Supported Employment'),
        ('Department of Mental Health and Substance Abuse Services', 'Supported Employment Expansion'),
    ],
    ('Department of Mental Health and Substance Abuse Services', 'Lifeline Peer Project'): [
        ('Department of Mental Health and Substance Abuse Services', 'Hybrid Lifeline Peer Project'),
        ('Department of Mental Health and Substance Abuse Services', 'Lifeline Peer Project 3-S'),
        ('Department of Mental Health and Substance Abuse Services', 'Lifeline Peer Project II 5-S'),
    ],
    ('Tennessee State Museum', 'Museum Visitations'): [
        ('Tennessee State Museum', "Children's Gallery"),
        ('Tennessee State Museum', 'Field Trips'),
        ('Tennessee State Museum', 'Program Days'),
        ('Tennessee State Museum', 'Teacher Workshops'),
        ],
    ('Tennessee Commission on Children and Youth', 'Tennessee CASA Association'): [
        ('Tennessee Commission on Children and Youth', 'CASA'),
        ('Tennessee Commission on Children and Youth', 'TN CASA Association'),
    ],
 
}
 
# Build set of all consolidation component RAW names (for marking as consumed)
_CONSOL_COMPONENTS = set()
for _specs in CONSOLIDATIONS.values():
    for _ag, _prog in _specs:
        _CONSOL_COMPONENTS.add((_ag, _prog))
 
OUTCOME_TEXT_COLS = [
    'Intended Outcomes', 'Effectiveness Measures', 'Evaluation Method',
    'Outcome Data', 'Time Period Covered',
]
 
CODING_OVERRIDE_COLS = ['TCCY Outcome', 'TCCY Focus', 'Adult_Only', 'Under_6']
CODING_REF_COLS = ['Outcome', 'Focus', 'Adult_Only', 'Under_6']
 
 


5. Phase 1 — Extraction Functions
5.1 Cell Access and Formula Resolution
The extraction phase reads each program’s data from its dedicated Excel worksheet. Because agency workbooks may contain Excel formulas (SUM, cell references, arithmetic expressions) rather than static values, the script opens each workbook twice: once with data_only=True (to read cached computed values) and once with data_only=False (to read raw formulas). The _resolve_formula function attempts to evaluate formulas when the cached value is missing, handling simple arithmetic, single-cell references, and SUM ranges. This dual-read strategy recovers funding totals that would otherwise appear as None in workbooks where Excel’s calculation cache was not refreshed before saving.
def cell_val(ws, row, col=2):
    return ws.cell(row=row, column=col).value
 
 
def _resolve_formula(ws_formula, ws_data, row, col):
    val = ws_data.cell(row, col).value
    if val is not None:
        return val
    raw = ws_formula.cell(row, col).value
    if raw is None or not isinstance(raw, str) or not raw.startswith('='):
        return None
    expr = raw[1:].strip()
    if re.match(r'^[\d\.\+\-\*\/\s\(\)]+$', expr):
        try: return eval(expr)
        except Exception: return None
    m = re.match(r'^([A-Z]+)(\d+)$', expr, re.IGNORECASE)
    if m:
        from openpyxl.utils import column_index_from_string
        ref_col = column_index_from_string(m.group(1).upper())
        ref_row = int(m.group(2))
        ref_val = ws_data.cell(ref_row, ref_col).value
        if ref_val is not None: return ref_val
        return _resolve_formula(ws_formula, ws_data, ref_row, ref_col)
    m = re.match(r'^SUM\(([A-Z]+)(\d+):([A-Z]+)(\d+)\)$', expr, re.IGNORECASE)
    if m:
        from openpyxl.utils import column_index_from_string
        col1 = column_index_from_string(m.group(1).upper())
        row1, col2, row2 = int(m.group(2)), column_index_from_string(m.group(3).upper()), int(m.group(4))
        total, any_val = 0, False
        for r in range(row1, row2 + 1):
            for c in range(col1, col2 + 1):
                v = ws_data.cell(r, c).value
                if v is None: v = _resolve_formula(ws_formula, ws_data, r, c)
                if v is not None:
                    try: total += float(v); any_val = True
                    except (ValueError, TypeError): pass
        return total if any_val else None
    return None
5.2 Layout Detection
Agency workbooks use one of two template layouts. Layouts A and B place the program information fields starting at row 2; Layout C inserts a “filing information” header block at row 14, shifting all subsequent rows down by one. The detect_layout function checks row 14 for this marker and returns an offset (-1 for Layout C, 0 for A/B) that is applied to all row references throughout extraction. The is_program_sheet function filters out instruction pages, dropdown lists, and other non-data sheets.
def detect_layout(ws):
    r14_label = str(ws.cell(14, 1).value or '').lower()
    return -1 if 'filing information' in r14_label else 0
 
 
def is_program_sheet(ws, sheet_name):
    if sheet_name in SKIP_SHEETS: return False
    r2 = ws.cell(2, 1).value
    r1 = ws.cell(1, 1).value
    if r2 and 'program name' in str(r2).lower(): return True
    if r1 and ('program info' in str(r1).lower() or 'responses' in str(r1).lower()): return True
    return False
 
 
def _strip_label(val, prefix):
    if val and str(val).strip().startswith(prefix): return None
    return val
 
5.3 Expenditure Section Extraction
The expenditure-by-category section is the most structurally variable part of the template. Rather than relying on fixed row numbers, _extract_expenditure_section scans a search window for the “Expenditures by Category” header, then walks downward matching category labels (Direct Services, Contract/Third Party, Payroll/Personnel, etc.) to a predefined column index map. Multiple “Other” rows are summed. The scan stops at either a “Total” row or an outcome-section marker. The _extract_post_expenditure function then reads the outcome, evaluation, and federal disruption fields below the expenditure total.
def _extract_expenditure_section(ws, off, ws_formula=None):
    search_lo = max(1, 42 + off)
    search_hi = min(ws.max_row, 58 + off)
    exp_header_row = None
    for r in range(search_lo, search_hi + 1):
        lbl = str(ws.cell(r, 1).value or '').strip().lower()
        if 'expenditures by category' in lbl or 'expenditure by category' in lbl:
            exp_header_row = r; break
    if exp_header_row is None: return None, None
    CAT_MAP = [('direct services', 32), ('contract/third party', 33), ('payroll/personnel', 34),
               ('equipment', 35), ('training', 36), ('evaluation', 37), ('outreach', 38),
               ('administrative/overhead', 39), ('admin/overhead', 39)]
    results = {}; other_total = 0.0; other_found = False; total_row = None
    scan_limit = min(ws.max_row, exp_header_row + 30)
    for r in range(exp_header_row + 1, scan_limit + 1):
        raw_label = str(ws.cell(r, 1).value or '').strip()
        lbl = raw_label.lower()
        val = ws.cell(r, 2).value
        if lbl.startswith('total'):
            results[41] = _resolve_formula(ws_formula, ws, r, 2) if ws_formula else val
            total_row = r; break
        if lbl in ('category', 'category '): continue
        matched_cat = False
        for fragment, idx in CAT_MAP:
            if fragment in lbl: results[idx] = val; matched_cat = True; break
        if matched_cat: continue
        if 'other' in lbl:
            if val is not None:
                try:
                    cleaned = str(val).replace(',', '').replace('$', '').strip()
                    if cleaned and cleaned not in ('N/A', '-', 'n/a', 'NA', ''):
                        other_total += float(cleaned); other_found = True
                except (ValueError, TypeError): pass
            continue
        if raw_label == '' and val is not None:
            try:
                cleaned = str(val).replace(',', '').replace('$', '').strip()
                if cleaned and cleaned not in ('N/A', '-', 'n/a', 'NA', ''):
                    other_total += float(cleaned); other_found = True
            except (ValueError, TypeError): pass
            continue
        if raw_label and ('outcome' in lbl or 'intended' in lbl): break
    results[40] = other_total if other_found else None
    return results, total_row
 
 
def _extract_post_expenditure(ws, total_row):
    if total_row is None: return {}
    results = {}
    scan_limit = min(ws.max_row, total_row + 20)
    FIELD_MAP = [('intended outcome', 42), ('effectiveness measure', 43), ('evaluation method', 44),
                 ('outcome data', 45), ('time period', 46),
                 ('percent funds benefiting children under', 47), ('percent funds benefiting children over', 48),
                 ('percent funds benefiting children 18', 48), ('are you aware of any', 49),
                 ('primary barriers', 50), ('what barriers', 50), ('what resources or supports', 51),
                 ('affected by any recent changes', 52), ('how has your program been affected', 53),
                 ('how is your program adjusting', 54), ('anticipate any effects', 55)]
    for r in range(total_row + 1, scan_limit + 1):
        lbl = str(ws.cell(r, 1).value or '').strip().lower()
        val = ws.cell(r, 2).value
        for fragment, idx in FIELD_MAP:
            if fragment in lbl:
                if idx == 45 and 'focus' in lbl: continue
                if idx not in results: results[idx] = val
                break
    return results
5.4 Program Extraction and Funding Capture
The extract_program function orchestrates the extraction of a single worksheet into a 101-element row. It reads program metadata fields from fixed rows (adjusted by the layout offset), calls the expenditure extraction functions, and then performs a two-pass funding source capture. The primary pass reads funding slots at stride-2 column intervals (the standard template layout). The rescue pass then scans all remaining columns in the funding amount row for any numeric values missed by the stride-2 assumption—this handles workbooks where reporters packed multiple funding sources into adjacent columns. Finally, the function computes total, federal, state, and other funding sums from all captured slots.
def extract_program(ws, agency, sheet_name='', ws_formula=None):
    row = [None] * 101
    off = detect_layout(ws)
    row[1] = agency; row[2] = cell_val(ws, 2, 2); row[3] = cell_val(ws, 3, 2)
    row[4] = cell_val(ws, 4, 2); row[5] = cell_val(ws, 5, 2); row[6] = cell_val(ws, 6, 2)
    row[7] = cell_val(ws, 7, 2); row[8] = cell_val(ws, 8, 2); row[9] = cell_val(ws, 9, 2)
    row[10] = cell_val(ws, 10, 2); row[11] = cell_val(ws, 11, 2); row[12] = cell_val(ws, 12, 2)
    row[13] = cell_val(ws, 13, 2); row[14] = cell_val(ws, 14 + off, 2)
    FUND_SRC_ROW = 16 + off; FUND_DESC_ROW = 17 + off
    FUND_FED_ROW = 18 + off; FUND_AMT_ROW = 19 + off
    row[0] = cell_val(ws, 20 + off, 2)
    for r_idx, ws_row in [(15, 21), (16, 22), (17, 23), (18, 26), (19, 27),
                           (20, 28), (21, 29), (22, 30), (23, 31), (24, 32),
                           (25, 33), (26, 34), (27, 35), (28, 36), (29, 37),
                           (30, 39), (31, 40)]:
        row[r_idx] = cell_val(ws, ws_row + off, 2)
    exp_dict, total_row = _extract_expenditure_section(ws, off, ws_formula)
    if exp_dict is not None:
        for idx in range(32, 42):
            if idx in exp_dict: row[idx] = exp_dict[idx]
    else:
        for i, r in enumerate(range(53, 63)):
            row[32 + i] = cell_val(ws, r + off, 2)
        if ws_formula: row[41] = _resolve_formula(ws_formula, ws, 62 + off, 2)
        else: row[41] = cell_val(ws, 62 + off, 2)
        total_row = 62 + off
    post = _extract_post_expenditure(ws, total_row)
    if post:
        for idx, val in post.items(): row[idx] = val
    else:
        for idx, r in [(42,64),(43,65),(44,66),(45,67),(46,68),(47,69),(48,70),(49,72),(50,73),(51,74)]:
            row[idx] = cell_val(ws, r, 2)
        try: row[52]=cell_val(ws,76,2); row[53]=cell_val(ws,77,2); row[54]=cell_val(ws,78,2); row[55]=cell_val(ws,79,2)
        except: pass
    row[56] = None
    # ── Primary pass: stride-2 columns (standard layout) ──
    funding_idx = 57
    captured_cols = set()
    for src_num in range(1, 11):
        src_col = 2 + (src_num - 1) * 2
        if src_col > ws.max_column: break
        source = _strip_label(cell_val(ws, FUND_SRC_ROW, src_col), 'Funding Source')
        description = _strip_label(cell_val(ws, FUND_DESC_ROW, src_col), 'Funding Source Description')
        fed_stream = _strip_label(cell_val(ws, FUND_FED_ROW, src_col), 'Federal Funding Stream')
        amount = _resolve_formula(ws_formula, ws, FUND_AMT_ROW, src_col) if ws_formula else cell_val(ws, FUND_AMT_ROW, src_col)
        amount = _strip_label(amount, 'Funding Amount'); amount = _strip_label(amount, 'Amount')
        row[funding_idx] = source; row[funding_idx+1] = fed_stream
        row[funding_idx+2] = description; row[funding_idx+3] = amount
        if amount is not None:
            captured_cols.add(src_col)
        funding_idx += 4
    # ── Rescue pass: scan ALL columns for numeric amounts missed by stride-2 ──
    # Some workbooks pack multiple funding sources into adjacent columns without
    # intervening labels (e.g., Amount1 in col B, Amount2 in col C with no
    # "Amount 2" label). The stride-2 pass skips these. This rescue pass finds
    # any numeric value in the Amount row that wasn't already captured.
    max_col = min(ws.max_column or 20, 30)
    for col in range(2, max_col + 1):
        if col in captured_cols:
            continue
        raw_val = ws_formula and _resolve_formula(ws_formula, ws, FUND_AMT_ROW, col) or cell_val(ws, FUND_AMT_ROW, col)
        if raw_val is None:
            continue
        # Skip cells that are labels (e.g., "Amount 2", "Funding Amount 3")
        if isinstance(raw_val, str):
            stripped = raw_val.strip()
            if stripped.lower().startswith(('amount', 'funding')):
                continue
            try:
                raw_val = float(stripped.replace(',', '').replace('$', ''))
            except (ValueError, TypeError):
                continue
        if not isinstance(raw_val, (int, float)) or raw_val <= 0:
            continue
        # Found a missed amount — get its source type from the same column
        src_type = cell_val(ws, FUND_SRC_ROW, col)
        if isinstance(src_type, str):
            src_type = _strip_label(src_type, 'Funding Source')
        desc = cell_val(ws, FUND_DESC_ROW, col)
        if isinstance(desc, str):
            desc = _strip_label(desc, 'Funding Source Description')
        if funding_idx + 3 <= 96:
            row[funding_idx] = src_type; row[funding_idx+1] = None
            row[funding_idx+2] = desc; row[funding_idx+3] = raw_val
            captured_cols.add(col)
            funding_idx += 4
    # ── Compute totals from all captured funding slots ──
    total = total_fed = total_state = total_other = 0
    for src_num in range(1, 11):
        base = 57 + (src_num - 1) * 4
        if base + 3 > 96: break
        source_type, amount = row[base], row[base + 3]
        if amount is not None:
            try:
                amt = float(str(amount).replace(',', '').replace('$', ''))
                total += amt
                sl = str(source_type).lower() if source_type else ''
                if 'federal' in sl: total_fed += amt
                elif 'state' in sl: total_state += amt
                else: total_other += amt
            except (ValueError, TypeError): pass
    row[97] = total if total > 0 else None
    row[98] = total_fed if total_fed > 0 else None
    row[99] = total_state if total_state > 0 else None
    row[100] = total_other if total_other > 0 else None
    return row
5.5 Extraction Orchestrator
The run_extraction function iterates over all configured agency workbooks, filters each to program sheets, extracts each sheet, and writes the results to a single output workbook. Layout detection counts are reported for quality assurance, and any per-sheet extraction errors are captured and printed rather than halting the pipeline.
def run_extraction(input_dir, out_raw):
    out_wb = Workbook(); out_ws = out_wb.active; out_ws.title = 'FY25'
    for i, h in enumerate(HEADERS, 1): out_ws.cell(row=1, column=i, value=h)
    row_num = 2; total = 0; errors = []; layout_counts = {'AB': 0, 'C': 0}
    for rel_path, default_agency in AGENCY_FILES:
        fpath = os.path.join(input_dir, rel_path)
        if not os.path.exists(fpath): print(f"  SKIP (not found): {fpath}"); continue
        fname = os.path.basename(fpath)
        wb = load_workbook(fpath, data_only=True)
        wb_formula = load_workbook(fpath, data_only=False)
        file_count = 0
        for sn in wb.sheetnames:
            ws = wb[sn]
            if not is_program_sheet(ws, sn): continue
            agency = default_agency if default_agency else MISC_AGENCY_MAP.get(sn, 'UNKNOWN')
            ws_f = wb_formula[sn]
            try:
                prog_row = extract_program(ws, agency, sn, ws_formula=ws_f)
                if not prog_row[2]: continue
                off = detect_layout(ws)
                layout_counts['C' if off == -1 else 'AB'] += 1
                for i, val in enumerate(prog_row, 1): out_ws.cell(row=row_num, column=i, value=val)
                row_num += 1; file_count += 1; total += 1
            except Exception as e: errors.append(f"{sn} in {fname}: {e}")
        print(f"  {fname}: {file_count} programs"); wb.close(); wb_formula.close()
    out_ws.freeze_panes = 'A2'
    for col in [1,2,3,5,11,12]: out_ws.column_dimensions[get_column_letter(col)].width = 30
    out_wb.save(out_raw)
    print(f"\nPhase 1 complete: {total} programs extracted")
    print(f"  Layout A/B: {layout_counts['AB']}, Layout C: {layout_counts['C']}")
    if errors:
        print(f"  Extraction errors ({len(errors)}):")
        for e in errors[:20]: print(f"    {e}")
    return out_raw
 


6. Phase 2 — Cleaning Functions
6.1 String Normalization and Parsing Utilities
The cleaning phase operates on the RAW flat file produced by Phase 1. The _normalize_str function standardizes Unicode characters (smart quotes, em dashes) to their ASCII equivalents for reliable string matching. The _parse_nserved function converts the “Number of Children Served” field from its various reporter-submitted formats (comma-separated, dollar-signed, text with embedded numbers) into an integer. Values that cannot be parsed return zero rather than raising an error.
def _normalize_str(s):
    if not isinstance(s, str): return str(s).strip() if s is not None else ''
    return (s.replace('\u2019', "'").replace('\u2018', "'")
             .replace('\u201c', '"').replace('\u201d', '"')
             .replace('\u2013', '-').replace('\u2014', '-').strip())
 
 
def _parse_nserved(val):
    """Parse NServed from RAW 'Number of Children Served' field."""
    if pd.isna(val) or val is None: return 0
    s = str(val).replace(',', '').replace('$', '').strip()
    try: return int(float(s))
    except (ValueError, TypeError): return 0
6.2 Outcome Quality Classification
Each program’s outcome reporting is classified along two dimensions. The _classify_content function examines each of the five outcome text fields (Intended Outcomes, Effectiveness Measures, Evaluation Method, Outcome Data, Time Period) and assigns a content type: measured outcome (with or without comparison), service counts/outputs, narrative, URL-only, or empty. The _compute_outcome_quality function then combines these per-field classifications into an overall Outcome Quality Tag and Report Category. Programs with measured outcomes across four or more fields receive the highest tag (“Strong: measured outcomes with context”); programs with no data across all fields receive “No data reported.” These tags feed the performance and outcomes section of the report.
def _classify_content(text, field_type):
    """Classify the content type of an outcome text field."""
    if pd.isna(text) or not str(text).strip():
        return 'Empty'
    t = str(text).strip().lower()
    if field_type == 'OD':
        if any(x in t for x in ['not available', 'n/a', 'none at this time', 'no data']):
            return 'Not available'
        if any(x in t for x in ['%', 'percent', 'rate', 'reduction', 'increase']):
            if any(x in t for x in ['compared', 'change', 'from', 'to', 'baseline', 'pre', 'post']):
                return 'Measured outcome (with change/comparison)'
            return 'Measured outcome (rate/percentage)'
        if any(x in t for x in ['served', 'enrolled', 'completed', 'participated', 'sessions', 'visits']):
            return 'Service counts/outputs'
        if len(t) > 50:
            return 'Narrative/descriptive'
        return 'Quantitative (unclassified)'
    elif field_type == 'IO':
        if not t or t in ('none', 'n/a', 'na'): return 'Empty'
        return 'Has intended outcome description'
    elif field_type == 'EM':
        if not t or t in ('none', 'n/a', 'na'): return 'Empty'
        if 'http' in t or 'www' in t: return 'URL reference only'
        return 'Has measure description'
    elif field_type == 'EV':
        if not t or t in ('none', 'n/a', 'na'): return 'Empty'
        return 'Has method description'
    elif field_type == 'TP':
        if not t or t in ('none', 'n/a', 'na'): return 'Empty'
        if 'fy' in t or 'fiscal' in t: return 'Valid: FY reference'
        if any(x in t for x in ['2024', '2025', '2026', '/', '-']): return 'Valid: date range'
        return 'Present'
    return 'Empty'
 
 
def _compute_outcome_quality(row):
    """Compute Outcome Quality Tag and Report Category from outcome text fields."""
    od = _classify_content(row.get('Outcome Data'), 'OD')
    io = _classify_content(row.get('Intended Outcomes'), 'IO')
    em = _classify_content(row.get('Effectiveness Measures'), 'EM')
    ev = _classify_content(row.get('Evaluation Method'), 'EV')
    tp = _classify_content(row.get('Time Period Covered'), 'TP')
 
    fields_filled = sum(1 for v in [row.get(c) for c in OUTCOME_TEXT_COLS]
                        if pd.notna(v) and str(v).strip())
 
    # Determine quality tag
    if fields_filled == 0:
        tag = 'No data reported'
        category = 'No data'
    elif od.startswith('Measured outcome'):
        if fields_filled >= 4:
            tag = 'Strong: measured outcomes with context'
        else:
            tag = 'Has measured outcomes'
        category = 'Measured outcomes'
    elif od == 'Service counts/outputs':
        tag = 'Outputs only (outcomes not reported)'
        category = 'Outputs only'
    elif od == 'Narrative/descriptive':
        tag = 'Narrative only (no quantitative data)'
        category = 'Narrative only'
    elif od in ('Empty', 'Not available') and fields_filled > 0:
        tag = 'Partial: other fields present, outcome data missing'
        category = 'Partial/minimal'
    elif fields_filled <= 2:
        tag = 'Minimal reporting'
        category = 'Partial/minimal'
    else:
        tag = 'Partial: other fields have content but no outcome data'
        category = 'Partial/minimal'
 
    return {
        'OD: Content Type': od, 'IO: Content Type': io,
        'EM: Content Type': em, 'EV: Content Type': ev,
        'TP: Content Type': tp, 'Fields Filled': fields_filled,
        'Outcome Quality Tag': tag, 'Report Category': category,
    }
6.3 TCCY Coding Application
The apply_coding_reference function reads the authoritative RM_Program_Coding_Reference xlsx file and applies TCCY Outcome, TCCY Focus, Adult_Only, and Under_6 codes to each program in the dataset. Matching is performed on normalized (agency, program) keys. Programs that do not match are printed to the console as UNMATCHED, serving as a quality check that the coding reference covers every program in the portfolio. The coding reference is the single source of truth for these classifications; no hard-coded overrides exist in the pipeline itself.
def apply_coding_reference(result, coding_ref_path):
    """Apply TCCY coding from the authoritative reference xlsx."""
    ref = pd.read_excel(coding_ref_path)
    ref_lookup = {}
    for _, r in ref.iterrows():
        key = (_normalize_str(str(r['Agency'])), _normalize_str(str(r['Program'])))
        ref_lookup[key] = r
 
    matched = unmatched = coded = 0
    for idx, row in result.iterrows():
        r_ag = _normalize_str(str(row['Agency Name']))
        r_prog = _normalize_str(str(row['Program Name']))
        ref_row = ref_lookup.get((r_ag, r_prog))
        if ref_row is None:
            unmatched += 1
            print(f"    UNMATCHED: {r_prog[:55]} | {r_ag}")
            continue
        matched += 1
        for rc, refc in zip(CODING_OVERRIDE_COLS, CODING_REF_COLS):
            ref_val = _normalize_str(str(ref_row[refc])) if pd.notna(ref_row[refc]) else ''
            if ref_val:
                result.at[idx, rc] = ref_val
                coded += 1
    print(f"  Coding: {matched}/{len(result)} matched, {unmatched} unmatched, {coded} fields set")
    return result
6.4 Cleaning Orchestrator
The run_cleaning function executes the full Phase 2 pipeline in 11 sequential steps. Step 1 normalizes agency names. Step 2 builds consolidated rows by summing funding and NServed across component programs. Step 3 applies the rename map to remaining rows. Step 4 detects renamed rows that now match consolidation targets (preventing double-counting). Step 5 assembles the final DataFrame from non-consumed rows plus consolidated rows. Step 6 parses NServed. Step 7 computes outcome quality tags. Step 8 applies TCCY coding from the reference file. Steps 9–11 rename funding columns, fix Exp:Total alignment where category sums exceed the reported total, sort by agency and program name, and write the output file.
▶ The Exp:Total alignment fix at Step 10 addresses a specific data quality issue: in some workbooks, the expenditure category subtotals (Direct Services, Contract, Payroll, etc.) sum to more than the reported Exp:Total because the reporter did not update the total formula. The pipeline takes the higher of the two values, on the principle that the detailed category data is more authoritative than a stale total.
def run_cleaning(raw_path, out_clean, coding_ref_path):
    """Phase 2: RAW-driven cleaning — no clean reference file needed."""
    raw = pd.read_excel(raw_path)
    print(f"\nPhase 2: RAW={len(raw)} rows")
 
    FUNDING_AMOUNT_COLS = [c for c in raw.columns if c.startswith('Funding Amount')]
    FUNDING_TOTAL_COLS = ['Total Funding', 'Total Federal', 'Total State', 'Total Other']
    EXP_COLS = [c for c in raw.columns if c.startswith('Exp:')]
    NUMERIC_SUM_COLS = FUNDING_AMOUNT_COLS + FUNDING_TOTAL_COLS + EXP_COLS
 
    raw['Agency Name'] = raw['Agency Name'].astype(str).str.strip()
    raw['Program Name'] = raw['Program Name'].astype(str).str.strip()
 
    # ── Step 1: Agency normalization ─────────────────────────────────────
    for old_ag, new_ag in AGENCY_MAP_RAW2CLEAN.items():
        raw.loc[raw['Agency Name'] == old_ag, 'Agency Name'] = new_ag
    print(f"  Agency normalization: {len(AGENCY_MAP_RAW2CLEAN)} mappings applied")
 
    # ── Step 2: Build consolidated rows ──────────────────────────────────
    consumed_idxs = set()
    consol_rows = []
 
    for (clean_ag, clean_prog), specs in CONSOLIDATIONS.items():
        matching_idxs = []
        for r_ag, r_prog_pattern in specs:
            pat = r_prog_pattern.strip()
            exact = raw[(raw['Agency Name'] == r_ag) & (raw['Program Name'] == pat)]
            if len(exact) > 0:
                matching_idxs.extend(exact.index.tolist())
            else:
                prefix = raw[(raw['Agency Name'] == r_ag) &
                             (raw['Program Name'].str.startswith(pat))]
                matching_idxs.extend(prefix.index.tolist())
        matching_idxs = list(set(matching_idxs))
        if not matching_idxs:
            print(f"    CONSOL MISS: {clean_prog} — no components found")
            continue
        consumed_idxs.update(matching_idxs)
        template = raw.loc[matching_idxs[0]].copy()
        template['Agency Name'] = clean_ag
        template['Program Name'] = clean_prog
        # ── existing code ──
        for col in NUMERIC_SUM_COLS:
            if col in raw.columns:
                vals = pd.to_numeric(raw.loc[matching_idxs, col], errors='coerce')
                template[col] = vals.sum() if vals.notna().any() else np.nan
        # ── ADD THIS BLOCK ──
        for col in ['Number of Children Served', 'Number of People Served']:
            if col in raw.columns:
                vals = raw.loc[matching_idxs, col].apply(_parse_nserved)
                s = vals.sum()
                template[col] = s if s > 0 else np.nan
        # Concatenate outcome text from components  ← existing line
        # Concatenate outcome text from components
        for col in OUTCOME_TEXT_COLS:
            if col not in raw.columns: continue
            parts = []
            for idx in matching_idxs:
                val = raw.at[idx, col]
                if pd.notna(val) and str(val).strip():
                    prog = raw.at[idx, 'Program Name']
                    parts.append(f"[{prog}] {str(val).strip()}")
            if parts: template[col] = '\n\n'.join(parts)
        consol_rows.append(template)
        absorbed = [raw.at[i, 'Program Name'] for i in matching_idxs]
        print(f"    Consolidated {clean_prog}: {len(matching_idxs)} components ({', '.join(absorbed[:3])}{'...' if len(absorbed)>3 else ''})")
 
    # ── Step 3: Rename non-consumed RAW rows ─────────────────────────────
    renamed = 0
    for idx in raw.index:
        if idx in consumed_idxs: continue
        key = (raw.at[idx, 'Agency Name'], raw.at[idx, 'Program Name'])
        if key in RENAME_MAP:
            new_ag, new_prog = RENAME_MAP[key]
            raw.at[idx, 'Agency Name'] = new_ag
            raw.at[idx, 'Program Name'] = new_prog
            renamed += 1
    print(f"  Renamed: {renamed} programs")
 
    # ── Step 4: Also check if renamed rows are consolidation components ──
    # (Some renames point to consolidation targets like Governor's Schools)
    # Mark any row whose RENAMED name matches a consolidation target
    consol_target_names = set()
    for (cag, cprog) in CONSOLIDATIONS.keys():
        consol_target_names.add((cag, cprog))
 
    dup_consumed = set()
    for idx in raw.index:
        if idx in consumed_idxs: continue
        key = (raw.at[idx, 'Agency Name'], raw.at[idx, 'Program Name'])
        if key in consol_target_names:
            # This renamed row is a consolidation target — check if we already made it
            dup_consumed.add(idx)
 
    # ── Step 5: Assemble final DataFrame ─────────────────────────────────
    # Non-consumed, non-duplicate rows from RAW + consolidated rows
    keep_idxs = [i for i in raw.index if i not in consumed_idxs and i not in dup_consumed]
    result = pd.concat([raw.loc[keep_idxs], pd.DataFrame(consol_rows)],
                       ignore_index=True)
 
    # Drop UNKNOWN agency rows (should be none after MISC_AGENCY_MAP fixes)
    unknown = result[result['Agency Name'] == 'UNKNOWN']
    if len(unknown) > 0:
        print(f"  WARNING: {len(unknown)} UNKNOWN agency rows:")
        for _, r in unknown.iterrows():
            print(f"    {r['Program Name']}")
    result = result[result['Agency Name'] != 'UNKNOWN'].reset_index(drop=True)
 
    print(f"  Assembled: {len(result)} programs")
 
    # ── Step 6: Parse NServed ────────────────────────────────────────────
    # ── Step 6: Parse NServed ────────────────────────────────────────────
    result['NChildren'] = result['Number of Children Served'].apply(_parse_nserved)
    result['NPeople'] = result['Number of People Served'].apply(_parse_nserved)
    result['NServed'] = result['NChildren'] + result['NPeople']
    print(f"  NServed parsed: {(result['NServed'] > 0).sum()}/{len(result)} with values")
    print(f"    NChildren>0: {(result['NChildren'] > 0).sum()}, NPeople>0: {(result['NPeople'] > 0).sum()}")
 
    # ── Step 7: Compute outcome quality tags ─────────────────────────────
    quality_cols = []
    for idx, row in result.iterrows():
        quality_cols.append(_compute_outcome_quality(row))
    quality_df = pd.DataFrame(quality_cols, index=result.index)
    for col in quality_df.columns:
        result[col] = quality_df[col]
    print(f"  Outcome quality tags computed")
 
    # ── Step 8: Apply TCCY coding from reference ─────────────────────────
    for col in CODING_OVERRIDE_COLS:
        result[col] = ''
    if coding_ref_path and os.path.exists(coding_ref_path):
        result = apply_coding_reference(result, coding_ref_path)
    else:
        print(f"  WARNING: No coding reference — TCCY columns will be empty")
 
    # ── Step 9: Rename funding columns to clean names ────────────────────
    result = result.rename(columns={
        'Total Funding': 'Total', 'Total Federal': 'Federal',
        'Total State': 'State', 'Total Other': 'Other',
    })
 
    # ── Step 10: Fix Exp:Total alignment ─────────────────────────────────
    EXP_CAT_COLS = [c for c in result.columns if c.startswith('Exp:') and c != 'Exp: Total']
    if 'Exp: Total' in result.columns and EXP_CAT_COLS:
        for idx in result.index:
            cat_vals = pd.to_numeric(result.loc[idx, EXP_CAT_COLS], errors='coerce')
            cat_sum = cat_vals.sum() if cat_vals.notna().any() else 0
            exp_total = pd.to_numeric(result.at[idx, 'Exp: Total'], errors='coerce')
            if cat_sum > 0 and (pd.isna(exp_total) or exp_total == 0 or cat_sum > exp_total * 1.001):
                result.at[idx, 'Exp: Total'] = cat_sum
 
    # ── Step 11: Sort and finalize ───────────────────────────────────────
    result = result.sort_values(['Agency Name', 'Program Name']).reset_index(drop=True)
 
    # Convert Total to numeric for validation
    result['Total'] = pd.to_numeric(result.get('Total'), errors='coerce')
 
    print(f"\n  Result: {len(result)} programs")
    print(f"  Total funding: ${result['Total'].sum():,.0f}")
    print(f"  Agencies: {result['Agency Name'].nunique()}")
    print(f"  TCCY Outcome: {(result['TCCY Outcome'].astype(str).str.strip() != '').sum()}/{len(result)}")
    print(f"  TCCY Focus:   {(result['TCCY Focus'].astype(str).str.strip() != '').sum()}/{len(result)}")
 
    result.to_excel(out_clean, index=False)
    print(f"\n  Saved: {out_clean}")
    return out_clean
 
7. Command-Line Interface and Entry Point
The parse_args function defines the command-line interface. All four path variables from the User Configuration section can be overridden via arguments. Three diagnostic modes are available: --list displays the configured agency files and whether each exists on disk; --layout-report shows the detected template layout (A/B vs. C) for every program sheet across all workbooks; --extract-only stops after Phase 1 without running the cleaning phase. The main function coordinates the two phases and prints a summary of output file locations upon completion.
# ╔════════════════════════════════════════════════════════════════════════════╗
# ║  CLI                                                                     ║
# ╚════════════════════════════════════════════════════════════════════════════╝
 
def parse_args():
    p = argparse.ArgumentParser(
        description='FY25 Resource Mapping: extract → clean (RAW-driven, no clean ref needed).',
        formatter_class=argparse.RawDescriptionHelpFormatter)
    p.add_argument('--input-dir', metavar='DIR', default=INPUT_DIR)
    p.add_argument('--coding-ref', metavar='FILE', default=CODING_REF)
    p.add_argument('--out-raw', metavar='FILE', default=OUT_RAW)
    p.add_argument('--out-clean', metavar='FILE', default=OUT_CLEAN)
    p.add_argument('--extract-only', action='store_true')
    p.add_argument('--list', action='store_true')
    p.add_argument('--layout-report', action='store_true')
    return p.parse_args()
 
 
def main():
    args = parse_args()
 
    if args.list:
        for rel_path, agency in AGENCY_FILES:
            fpath = os.path.join(args.input_dir, rel_path)
            exists = 'OK' if os.path.exists(fpath) else 'MISSING'
            label = agency if agency else '(per-sheet MISC_AGENCY_MAP)'
            print(f"{exists:<10}  {label:<55}  {rel_path}")
        return
 
    if args.layout_report:
        for rel_path, default_agency in AGENCY_FILES:
            fpath = os.path.join(args.input_dir, rel_path)
            if not os.path.exists(fpath): continue
            wb = load_workbook(fpath, data_only=True)
            for sn in wb.sheetnames:
                ws = wb[sn]
                if is_program_sheet(ws, sn):
                    off = detect_layout(ws)
                    print(f"  {'C' if off==-1 else 'A/B':4s}  {os.path.basename(fpath)}::{sn}")
            wb.close()
        return
 
    print("=" * 60)
    print("PHASE 1: Extracting agency workbooks → RAW flat file")
    print(f"  Input:  {args.input_dir}")
    print(f"  Output: {args.out_raw}")
    print("=" * 60)
    raw_path = run_extraction(args.input_dir, args.out_raw)
 
    if args.extract_only:
        return
 
    print()
    print("=" * 60)
    print("PHASE 2: RAW-driven cleaning → rebuilt output")
    print(f"  Coding ref: {args.coding_ref}")
    print(f"  Output:     {args.out_clean}")
    print("=" * 60)
    run_cleaning(raw_path, args.out_clean, coding_ref_path=args.coding_ref)
 
    print()
    print("=" * 60)
    print("PIPELINE COMPLETE")
    print(f"  RAW:   {os.path.abspath(args.out_raw)}")
    print(f"  CLEAN: {os.path.abspath(args.out_clean)}")
    print("=" * 60)
 
 
if __name__ == '__main__':
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