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cagric cmins cf ood ct ext cpet chemcmprodcmach cveh comanucut il ccns ct rad cserv mt rad mt rans aagric amins af ood at ext apet chemamprodamach aveh aomanuaut il acns at rad aserv f cap f land f af unskf af skl f caunskf caskl f whunskf whskl haf f lowhaf f medhaf f highhaf mlowhaf mmedhaf mhighhcalow hcahighhwhlow hwhhighvat t ax impt ax ect ax salt ax indt ax t f f cap t f f land t f f af unskt f f af sklt f f caunskt f f casklt f f whunskt f f whskldir t ax govt ent i_s dst oc row t ot al

cagric 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,508 38 27,543 715 812 133 17 457 4,611 15 4 25 1,205 0 0 0 0 0 0 0 0 5,481 1,802 1,418 5,293 2,660 3,095 1,910 1,438 1,216 5,339 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,641 7,670 77,045

cmins 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 214 361 241 80 35,021 20,211 133 448 2,719 4,612 1,747 203 491 0 0 0 0 0 0 0 0 187 44 18 158 69 37 5 2 3 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1,177 81,958 # # # #

cf ood 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,517 57 27,643 1,502 925 12 0 0 311 50 0 729 6,297 0 0 0 0 0 0 0 0 14,825 5,490 5,195 17,673 10,297 13,243 9,923 8,563 5,930 21,789 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 951 8,747 # # # #

ct ext 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,084 694 0 10,463 421 68 21 4,892 967 23 384 1,986 1,460 0 0 0 0 0 0 0 0 4,003 2,111 2,302 5,157 4,028 6,435 2,260 2,602 1,437 6,590 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 309 4,828 64,525

cpet chem 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9,235 7,738 4,663 3,599 52,317 5,485 1,544 6,809 12,680 858 3,627 23,728 19,751 0 0 0 0 0 0 0 0 4,313 1,640 2,075 5,491 3,979 6,258 2,570 3,972 3,247 16,384 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 92 1,408 26,470 # # # #

cmprod 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 630 3,107 1,811 861 2,952 41,252 9,065 9,975 7,920 698 17,765 3,015 3,316 0 0 0 0 0 0 0 0 326 102 190 401 321 455 54 66 66 395 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,734 1,025 39,813 # # # #

cmach 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,390 5,882 971 315 2,778 1,435 6,694 1,278 1,659 1,074 1,309 2,828 3,526 0 0 0 0 0 0 0 0 419 239 368 611 445 916 385 689 380 2,772 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35,031 535 10,718 84,648

cveh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,469 2,086 606 140 541 430 217 39,710 262 159 0 10,264 12,267 0 0 0 0 0 0 0 0 427 73 720 862 813 3,210 847 2,200 1,314 13,689 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21,052 81 16,953 # # # #

comanu 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 647 2,462 2,613 384 1,375 1,520 2,482 4,464 34,618 2,532 8,547 18,680 25,160 0 0 0 0 0 0 0 0 2,579 1,143 1,866 3,383 2,370 4,843 1,649 2,100 1,224 7,595 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20,725 2,311 23,844 181,118

cut il 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 544 3,654 1,203 399 3,299 3,760 288 92 577 7,299 209 4,090 3,696 0 0 0 0 0 0 0 0 1,413 692 875 1,989 1,291 2,050 1,402 1,697 1,531 4,914 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 46,969

ccns 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 277 1,272 0 0 0 0 0 0 0 2,468 19,298 3,936 6,098 0 0 0 0 0 0 0 0 98 51 83 196 128 605 168 794 491 4,014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55,464 0 130 95,572

ct rad 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # # 19,838 3,596 21,594 1,866 327 7,067 6,133 539 124 899 878 1,568 58,427 27,900 0 0 0 0 0 0 0 0 3,453 1,884 2,473 4,569 3,726 6,414 2,769 3,572 2,074 16,021 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17,671 # # # #

cserv 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,617 10,469 10,883 4,794 15,935 10,442 3,679 1,277 8,783 2,454 7,546 61,283 # # # # 0 0 0 0 0 0 0 0 7,736 4,360 11,160 11,876 11,491 26,476 8,945 19,222 14,299 92,487 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # # 0 5,338 0 17,748 # # # #

mt rad 6,478 3,816 47,608 16,880 33,342 11,901 14,565 16,011 35,699 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # #

mt rans 672 406 4,720 2,478 3,579 1,227 1,465 1,553 3,737 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19,838

aagric 63,248 0 0 0 0 0 0 0 0 0 717 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 63,966

amins 0 # # # # 0 0 0 203 0 0 15 0 3,608 0 339 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # #

af ood 133 0 95,838 0 636 20 0 0 51 0 0 2,465 5,588 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # #

at ext 0 0 1 32,321 580 0 0 8 33 0 0 272 1,128 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 34,342

apet chem 0 0 225 634 # # # # 1,136 87 510 1,361 0 0 3,408 7,282 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # #

amprod 0 0 0 6 692 # # # # 1,963 1,385 478 0 0 411 4,988 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # #

amach 0 0 0 0 29 778 26,420 556 397 0 0 596 1,127 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29,903

aveh 0 0 0 325 73 813 929 70,726 668 0 0 2,415 2,201 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 78,150

aomanu 0 0 0 317 1,918 138 713 187 91,964 0 0 719 4,080 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # #

aut il 0 0 0 0 0 0 0 0 0 44,862 1,050 0 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45,951

acns 0 0 0 0 0 0 0 0 0 0 87,551 101 843 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 88,495

at rad 0 0 0 0 0 0 0 0 0 0 0 # # # # 3,906 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # #

aserv 0 0 0 0 0 0 0 0 0 0 0 485 # # # # 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # #

f cap 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17,461 35,305 13,966 2,219 19,110 20,077 1,749 5,911 12,828 17,037 8,019 91,275 # # # # 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15,151 # # # #

f land 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,456 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,456

f af unsk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,778 10,196 3,520 2,881 2,053 4,660 608 934 2,854 1,161 8,483 21,621 29,750 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 653 95,152

f af skl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 806 5,998 1,195 443 936 1,040 290 387 1,322 1,215 1,058 14,670 76,370 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 388 # # # #

f caunsk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,552 893 1,226 2,525 795 1,240 372 645 2,286 242 2,710 5,565 6,500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 369 27,919

f caskl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 67 131 903 1,445 970 620 314 603 1,349 281 892 7,830 24,684 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 299 40,387

f whunsk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,573 3,298 393 403 736 1,645 290 707 931 646 3,432 6,302 4,211 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 226 27,794

f whskl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,108 4,986 3,927 1,236 5,161 4,918 1,941 1,907 3,380 2,110 2,280 26,527 79,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 303 # # # #

haf f low 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6,841 269 15,321 5,713 15 72 0 0 360 151 308 2,704 1,449 1,506 82 275 64 1,322 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7,910 4,037 0 0 37 48,435

haf f med 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,464 91 6,808 3,977 13 0 0 0 171 64 141 1,269 677 705 39 129 30 610 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,645 1,244 0 0 20 21,097

haf f high 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,531 64 3,512 18,926 0 9 0 0 153 58 120 1,172 624 642 34 112 26 553 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,102 3,428 0 0 16 33,084

haf mlow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9,890 312 33,546 13,278 42 34 0 0 47 15 40 678 378 386 10 49 8 315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6,578 5,111 0 0 23 70,741

haf mmed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9,396 185 18,543 12,211 28 0 43 0 24 5 20 401 215 221 5 28 4 182 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,671 6,887 0 0 10 50,080

haf mhigh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,125 249 15,984 51,128 25 259 0 0 36 8 26 638 344 313 6 41 6 288 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,839 7,396 0 0 33 89,742

hcalow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,626 87 32 79 16,659 9,278 8 85 74 31 60 532 283 293 16 53 13 257 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,632 4,232 0 0 9 36,340

hcahigh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6,054 156 98 103 10,354 29,924 38 137 18 5 13 251 133 128 4 17 3 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,122 6,748 0 0 10 55,426

hwhlow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,530 197 30 0 0 57 6,299 12,567 61 25 49 411 220 229 14 42 10 198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,399 12,100 0 0 15 38,453

hwhhigh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33,997 1,604 128 0 26 154 20,956 # # # # 77 27 68 868 464 475 17 73 14 392 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,969 59,846 0 0 86 # # # #

vat t ax 3,036 1,924 3,581 2,581 6,314 3,706 6,247 5,895 8,610 2,154 2,569 13,816 27,266 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 87,698

impt ax 223 1 824 1,704 1,022 451 1,063 1,167 1,857 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8,311

ect ax 0 0 5,623 0 17,642 2 47 831 132 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24,277

salt ax -43 -2 -813 -157 -1,017 -56 -199 -253 -347 -57 -152 -100 -696 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -3,891

indt ax 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 513 896 88 77 205 341 68 494 184 -28 77 645 -501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,059

t ffc a p 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -313 -3,203 -92 -81 -214 -356 -71 -515 -192 29 -80 -673 523 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -5,238

t ff la nd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -834

t ffa funsk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -209 -458 -92 -81 -214 -356 -71 -515 -192 29 -80 -673 523 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -2,388

t ffa fskl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -156 -343 -69 -60 -161 -267 -53 -387 -144 22 -60 -505 392 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1,791

t ffc a unsk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t ffc a skl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t ffwhunsk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1,043 -915 -184 -161 -428 -711 -142 -1,031 -385 58 -160 -1,345 1,046 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -5,401

t ffwhskl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -521 -458 -92 -81 -214 -356 -71 -515 -192 29 -80 -673 523 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -2,700

dirt ax 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,665 902 3,054 3,525 3,160 9,601 2,809 6,857 4,566 50,297 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33,075 0 0 0 # # # #

govt 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 311 116 162 299 161 219 138 162 93 209 87,698 8,311 24,277 -3,891 3,059 -5,238 -834 -2,388 -1,791 0 0 -5,401 -2,700 # # # # 0 9,654 0 0 481 # # # #

ent 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # # 173 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53,001 # # # # 0 0 0 # # # #

i_s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # # 0 0 0 0 0 0 0 164 57 271 292 333 965 275 668 403 3,499 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # # # # 40,159 0 0 1,192 # # # #

dst oc 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7,085 0 0 7,085

row 3,297 30,076 8,062 7,437 27,589 14,542 31,347 31,815 36,464 10 229 21,239 16,853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35,392 69 1,152 704 757 601 449 594 10 4 6 38 20 22 2 4 2 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6,990 80 0 0 27,340 # # # #

t ot al 77,045 # # # # # # # # 64,525 # # # # # # # # 84,648 # # # # 181,118 46,969 95,572 # # # # # # # # # # # # 19,838 63,966 # # # # # # # # 34,342 # # # # # # # # 29,903 78,150 # # # # 45,951 88,495 # # # # # # # # # # # # 3,456 95,152 # # # # 27,919 40,387 27,794 # # # # 48,435 21,097 33,084 70,741 50,080 89,742 36,340 55,426 38,453 # # # # 87,698 8,311 24,277 -3,891 3,059 -5,238 -834 -2,388 -1,791 0 0 -5,401 -2,700 # # # # # # # # # # # # # # # # 7,085 # # # # # # # #

YELLOW – intermediates & production

ORANGE – margin supply & demand

PURPLE – final demand

GREEN – exports and imports

BLUE – tax instruments

MAUVE – Values added & savings

TAN – Distribution of factor incomes

BROWN - transfers
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Data entry
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stg_t.gms

stg_t_varinit_*.inc

stg_t_parmcalib_*.inc

stg_t_diagnost_*.inc

stg_t_data_*.xls

sam_***.gdx

stg_t_data_load_*.inc

stg_t_list.inc

stg_t_struct.inc

stg_t_samchk.inc

stg_t_bclose.inc

master programme file

 2. MODEL ORIGINS

3. PARAMETER AND VARIABLE LISTINGS

model data & behaviour description

alphabetic listing

4. SET AND DATA PARAMETER DECLARATION

data include file

Excel sets and data file

Optional GDX data file

7. DATA DIAGNOSTICS

data diagnostics file

8. MODEL CALIBRATION

Parameter declaration and calibration file

9. VARIABLE DECLARATION

10. VARIABLE INITIALISATION

12. SOCIAL ACCOUNTING MATRICES

14. EQUATION DECLARATION

15. EQUATIONS ASSIGNMENTS

16. MODEL CLOSURE

17. MODEL & SOLVE STATEMENTS

18. SOCIAL ACCOUNTING MATRIX

19. POLICY EXPERIMENTS

1. MODEL DESCRIPTION

11. DATA DISPLAY AND EXPORT

stg_t_dispexp_*.inc

13. STRUCTURAL DESCRIPTION

Variable initialisation file

Micro & MacroSAM checks on calibration

Data display and output file

Descriptive structural tables

Base model closure 

conventions & notation used in the model

5. DATA ENTRY

1. DATA ENTRY SECTION

6. OTHER ELASTICITY ASSIGNMENTS

5. OTHER SET ASSIGNMENTS

4. FINAL CHECK ON MODEL DATA

3. DATA SCALING AND INITIAL CHECKS SECTION

2. DATA ADJUSTMENTS SECTION

6. ADDITIONAL SET ASSIGNMENT 

stg_t_samchk2_*.inc Micro & MacroSAM checks on solution

stg_t_expt.inc Experiment file

stg_t_descrip.inc

stg_t_convent.inc

5
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Data Conversion

Single Country CGE, 2024 © cgemod 7

*---- 1a. Excel workbook sets and data converted to gdx here

$CALL "GDXXRW i=%mod_data%.xlsx o=data_in.gdx index=Layout!A4 trace=3 "

$if errorLevel 1 $abort problems with GDXXRW

*---- 1b. All data, elasticities and sets from excel are assigned here

%mod_data% - $SETGLOBAL VARNAME

trace=3 – option that provides information about GDXXRW

data_in.gdx – FIXED name for gdx data file

$if errorLevel 1 – text that GDXXRW fails

‘LAYOUT’ Worksheet

Single Country CGE, 2024 © cgemod 8

‘Layout’ used by 

GDXXRW to 

convert data from 

Excel to GDX 

formats

7
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Data load: Sets

Single Country CGE, 2024 © cgemod 9

*---- 1b. All data, elasticities and sets from excel are assigned here

$GDXIN 1_1_Model_data/data_in.gdx

* Sets

$LOADdc sac

$LOADdc c cagr cnat cfd cind cuti ccon cser cagg

$LOADdc m

$LOADdc a aagr anat afd aind auti acon aser aagg anch anchN aleon

$LOADdc ff f fag l ls lm k kfx n

$LOADdc insa insw insg ins

$LOADdc h

$LOADdc g gt tff

$LOADdc e

$LOADdc i in

$LOADdc w

$LOADdc ss

$LOADdc ppn

$LOAD mcons

* Results sets

$LOADdc adjres scalres

* Mapping sets

$LOADdc map_va_ff map_fagg_ff

$GDXIN

‘dc’ – only ensures 

elements in a subset are in 

the parent set

Sets Worksheet

Single Country CGE, 2024 © cgemod 10
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Maps Worksheets

Single Country CGE, 2024 © cgemod 11

Map for second level nest

map_va_ff(ff,a) 

Map for third level nest

map_fag_ff(ff,ff,a) 

Data load: Parameters

Single Country CGE, 2024 © cgemod 12

* 1bi. Loading other data from Excel via GDX

$GDXIN data_in.gdx

* Transactions data

$LOADdc sam

* Elasticities data

$LOADdc elastc elastx elastf elasty elastmu

* Factor quantities

$LOADdc factuse

$LOADdc factins

* Population

$LOADdc popn

* Control data

$LOADdc mod_cont

$GDXIN

11
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Elasticities

Single Country CGE, 2024 © cgemod 13

example

Elasticity 

Worksheets

elastc

elastx

elastf

elasty

elastmu

Model Controls

Single Country CGE, 2024 © cgemod 14
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Satellite Data: FACTUSE
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Model configuration
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‘Standard’ Configurations
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*---- 1b. Data-specific SAM adjustments

*$INCLUDE stg_t_adjust.inc

*---- 1c. Defining SETS by exclusions from previously defined SETS

*---- 1d. Defining MAPPING SETS by using subset information

*---- 1e. Initial SAM check

ABORT$(TOTALSCHK GT 0.000005) "Totals Check failed for BASE SAM" ;

*#### 2. DATA ADJUSTMENTS SECTION ########

*---- 2a. Standard SAM adjustments

* Adjusting the SAM to avoid common problems that do not affect model

* Eliminating transactions between accounts and themselves

* Net transactions between domestic institutions and ROW

* Net transfers between domestic non-govt institutions and govt

*---- 2c Adjusting satellite accounts to ensure consistency

* Forcing FSI0 and FD0 to be consistent

Automatic Scaling

Single Country CGE, 2024 © cgemod 18

*---- 3a. Automatic Scaling of SAM

* Assigning values to initialise scaling parameter

 samscal   = mod_cont("samscal") ;

WHILE{
 [(SUM((sacn,sacnp)${SAM(sacn,sacnp)

        AND (ABS(SAM(sacn,sacnp)/samscal) < mod_cont("scaltarg"))},1))

        /SUM((sacn,sacnp)$SAM(sacn,sacnp), 1)] < mod_cont("scalprop") ,

• samscal is increased in multiples of 10 until condition is satisfied

      samscal = samscal * 10 ;

  } ;

* Scale the SAM data for algorithm performance

 SAM(sac,sacp)$samscal  = SAM(sac,sacp)/samscal ;

17

18



Model Setup and Configuration

© cgemod

Single Country CGE, 2024

10

Factor Data
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*---- 3b. Entering and Scaling of FACTUSE

* Remove factuse where there is no corresponding SAM payment

 factuse(f,a)$(not sam(f,a)) = 0 ;

* Declare factuse from SAM if neccessary

 factuse(f,a)$((NOT factuse(f,a)) AND sam(f,a)) =   sam(f,a) ;

* By default set factor use scaling factor equal to SAM scaling factor

 factscal       = samscal ;

 FACTUSE(f,a)$factscal   = FACTUSE(f,a)/factscal ;

*---- 3c. Entering and Scaling of FACTINS

* Remove factins where there is no corresponding SAM payment

 factins(insw,f)$(not SAM(insw,f)) = 0 ;

* Declare factins from SAM if neccessary

 factins(insw,f)$((NOT factins(insw,f)) AND SAM(insw,f)) = SAM(insw,f) ;

* By default set factor use scaling factor equal to SAM scaling factor

 factins(insw,f)$factscal   = factins(insw,f)/factscal ;

Population Data Entry

Single Country CGE, 2024 © cgemod 20

* By default set population scaling factor equal to SAM scaling 

factor

 popn(h,ppn)$samscal     = popn(h,ppn)/samscal ;

Population data are used in the analyses files for providing 

extra information about the results from simulations

19
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Other Set Assignments
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*#### 5. OTHER SET ASSIGNMENTS ########

*---- 5a. Assign set members for unskilled labour by exclusion

 lu(l)          = (NOT ls(l)) AND (NOT lm(l));

Production Set Assignments

Single Country CGE, 2024 © cgemod 22

*---- 5b. Defining sets to control production nesting structure
$ontext
  The set aqxn(a) - activities with Leontief at the top level is set as the complement to aqx(a,r)
Selecting aqx
 a) All activities WITH intermediate inputs where intermediates account
    for more than the value share set in Excel worksheet 'controls'
    are assigned to aqx.
 b) Selected members of a in aqx are cancelled - use the set aleon.
 c) Other members of a in aqx are cancelled manually.
Setting aqxn -  Defined as the complement to aqx.
$offtext

* Top level CES chosen by reference to intermediate input shares
 aqx(a)$((SUM(c,SAM(c,a))/SAM("total",a)) GT mod_cont("minaqxsh") ) = YES ;

* Top level CES cancelled for selected activities
aqx(aleon)       = NO ;

* Top level CES cancelled for selected activities manually
* aqx("amines")   = NO ;

* Top level Leontief set for all activities without top level CES
aqxn(a)         = not aqx(a) ;

21
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Other Elasticities
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*#### 6. OTHER ELASTICITY ASSIGNMENTS ########

$ontext

 NB: If the values for elasticities of substitution and/or

     transformation are set here they OVERRIDE the values set 

     in the Excel database.

$offtext

*---- 6a. Defining other elasticities 

*Syntax example

* elastABC("cmines","exdem")    = 0.5 ;

Other Set Assignments

Single Country CGE, 2024 © cgemod 24

*---- 5c. Defining sets to control aggregation commodities

* Linear aggregation of homogenous commodities

 cxac(c)          = YES ;

 cxac(cagr)     = NO ;

 cxacn(c)        = not cxac(c) ;

23
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Other Set Assignments
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* Define mapping between CONSISTENTLY ORDERED sets

$ontext

  This method of declaration and assignment requires the two 

set arguments are ordered so that the matching is correct.

  Check carefully

$offtext

Sets

map_f_tff(f,tff) Factor taxes to factors /

 #f:#tff

  /

map_tff_f(tff,f) Factor taxes to factors reverse  /

 #tff:#f

  /

map_i_k(in,k)   Mapping from investment type to capital type /

 #in:#k

  / ;

Other Set Assignments

Single Country CGE, 2024 © cgemod 26

* Define sets on the basis of read in data

 ce(c)$(SAM(c,"row"))          = YES ;

 cen(c)                        = NOT ce(c) ;

ELASTC(c,"exdem")$(NOT ELASTC(c,"exdem")) =   0.0 ;

 ced(c)$(ELASTC(c,"exdem"))    = YES ;

 cedn(c)                       = NOT ced(c) ;

..

..

 cxac(c)$ELASTC(c,"sigmaxc")   = YES ;

 cxacn(c)                      = not cxac(c) ;

* CET vs. non-CET activities

$ontext

CET if elasticity for CET non-zero; Fixed proportions if CET zero

$offtext

 ELASTX(a,"omegaout")$(NOT ELASTX(a,"omegaout")) =   0.0 ;

 acet(a)$(ELASTX(a,"omegaout"))  = YES ;

 acetn(a)                        = NOT acet(a) ;
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Diagnostics
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Diagnostics: Illegal Sub Matrix Entries

Single Country CGE, 2024 © cgemod 28

PARAMETERS

* Macro SAM for checking calibration and initial solve

 ASAM0(ss,ss)   Aggregate SAM for data entry check     ;

* Macro SAM to check data entry

 ASAM0("COMMDTY","COMMDTY")   = SUM((c,cp),SAM(c,cp)) ;

..

..

..

..

..

..

ABORT $(ASAM0("COMMDTY","COMMDTY") NE 0.0)

 "ASAM0(COMMDTY,COMMDTY) non zero" ;
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Diagnostics: Illegal SAM Entries

Single Country CGE, 2024 © cgemod 29

Parameter

 INTDnegCNT   Count of negative intermediate input demand

 CDnegCNT     Count of negative household demand

 ;

..

..

..

 INTDnegCNT   = SUM((c,a)$(SAM(c,a) LT 0.0), 1) ;

 CDnegCNT     = SUM((c,h)$(SAM(c,h) LT 0.0), 1) ;

..

..

..

IF(INTDnegCNT NE 0.0,

 Display "negative intermediate input demand" ; ) ;

IF(CDnegCNT NE 0.0,

 Display "negative household demand" ; ) ;

STAGE_t: Model Setup and 

Configuration

The End

Single Country CGE, 2024 30© cgemod
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