2640 11: fastSTRUCTURE £

Jonathan Chow

2022-10-04
E3%
1 fastSTRUCTURE & 1
2 SYEMEH 2
2.1 admixprop.pyx Al C_admixprop.c . ... .. ......... 2
2.2 allelefreq.pyx fl C_allelefreq.c . . .. ... ...... 2
3 MREH 4
4 ERY 5
5 RERE 6

1 fastSTRUCTURE &

fastSTRUCTURE fifiid python S2¥lfd A > HEWT 5L (VD L&
PSD AL,

FrR%: fastStructure.pyx.

%i&%?ﬁ@iﬁ:admixprop .pyx~allelefreq.pyx LA C_admixprop.c.
C_allelefreq.c.


https://github.com/rajanil/fastStructure

2 BRI HH 2

15K %: marglikehood.pyx. C_marglikehood.c.
PR

2B k%L distruct.py.

2.1 admixprop.pyx # C_admixprop.c

admixprop.pyx Ml C_admixprop.c J& 5 AN I Fh 3 23 A o B 1) R
., fE pyx AR SRBUE 3 K HE X, fE ¢ R SEIUZ LIS HOE T A
IntRIS S L

AT —DZH0Y 1/ K XK Dirichlet 734 1E A 6% .

FATEAL R 775 5B 7 sCBUIR VI sl

cdef class AdmixProp:
def __cinit__(self, long N, long K):
cdef copy(self):
cdef require(self):
cdef update(self, np.ndarray[np.uint8_t, ndim=2] G,
af.AlleleFreq pi):
cdef square_update(self, np.ndarray[np.uint8_t, ndim=2] G,
af.AlleleFreq pi):

void Q_update(const uint8_t* G, const double* zetabeta,
const double* zetagamma, const double* xi,

double* new_var, long N, long L, long K)
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cdef class AlleleFreq:
def __cinit__(self, long L, long K, str prior):
cdef copy(self):
cdef require(self):
cdef _update_simple(self, np.ndarray[np.uint8_t, ndim=2] G,
ap.AdmixProp psi):
cdef _update_logistic(self, np.ndarray[np.uint8_t, ndim=2] G,
ap.AdmixProp psi):
cdef _unconstrained_solver(self, np.ndarray[np.float64_t, ndim=2] Dvarbeta,
np.ndarray[np.float64_t, ndim=2] Dvargamma) :
cdef update(self, np.ndarray[np.uint8_t, ndim=2] G, ap.AdmixProp psi):
cdef square_update(self, np.ndarray[np.uint8_t, ndim=2] G,
ap.AdmixProp psi):
cdef update_hyperparam(self, bool nolambda):

void P_update_simple(const uint8_t* G, const double* zetabeta,
const double* zetagamma, const double* xi,
const double* beta, const double* gamma,
double* var_beta, double* var_gamma,

long N, long L, long K)

void P_update_logistic(const double* Dvarbeta, const double* Dvargamma,
const double* mu, const double* Lambda,
double* var_beta, double* var_gamma,

double mintol, long L, long K)
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def marginal likelihood(np.ndarray[np.uint8_t, ndim=2] G,
ap.AdmixProp psi, af.AlleleFreq pi):

cdef double E1, E2, E3, Etotal

El = marglikehood(<np.uint8_t*> G.data,
<double*> pi.zetabeta.data, <double*> pi.zetagamma.data,
<double*> psi.xi.data,
psi.N, pi.L, pi.K)

E2 = (utils.insum(gammaln(psi.var) - gammaln(psi.alpha)

- (psi.var-psi.alpha)
* np.nan_to_num(np.log(psi.xi)), [1])
- gammaln(utils.insum(psi.var, [1]))

+ gammaln(utils.insum(psi.alpha, [1]))).sum()

if pi.prior=='simple':
E3 = (gammaln(pi.var_beta) - gammaln(pi.beta)
- (pi.var_beta-pi.beta)
* np.nan_to_num(np.log(pi.zetabeta))
+ gammaln(pi.var_gamma) - gammaln(pi.gamma)
- (pi.var_gamma-pi.gamma)
* np.nan_to_num(np.log(pi.zetagamma))
- gammaln(pi.var_beta+pi.var_gamma)

+ gammaln(pi.beta+pi.gamma)).sum()
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elif pi.prior=='logistic':
diff = digamma(pi.var_beta)-digamma(pi.var_gamma)-pi.mu
E3 = 0.5*pi.L#*np.log(pi.Lambda) .sum()
- 0.5%(pi.Lambda*utils.outsum(diff**2)).sum()
- 0.5*%(pi.Lambda*utils.outsum(polygamma(1l,pi.var_beta)
+ polygamma(1,pi.var_gamma))) .sum()
- np.sum(utils.nplog(pi.zetabeta)
+ utils.nplog(pi.zetagamma))

+

((pi.var_beta>0)*gammaln(pi.var_beta)

(pi.var_beta-1)*utils.nplog(pi.zetabeta)

+

(pi.var_gamma>0)*gammaln (pi.var_gamma)

- (pi.var_gamma-1)*utils.nplog(pi.zetagamma)

gammaln(pi.var_beta+pi.var_gamma)).sum()
Etotal = (E1 + E2 + E3)/float(psi.N*pi.L)

return Etotal

double marglikehood(const uint8_t* G,
const double* zetabeta, const double* zetagamma,
const double* xi,

long N, long L, long K)
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def infer_variational_parameters(np.ndarray[np.uint8_t, ndim=2] G,
int K, str outfile, double mintol,

str prior, int cv):
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cdef double expected_genotype(ap.AdmixProp psi, af.AlleleFreq pi,

int n, int 1):

cdef np.ndarray CV(np.ndarray[np.uint8_t, ndim=2] Gtrue,
ap.AdmixProp psi, af.AlleleFreq pi,

int cv, double mintol):
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def plot_admixture(admixture,
population_indices, population_labels,

title):

def get_admixture_proportions(params):
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